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Abstract
The clinical engineering department is absolutely vital to the efficiency, productivity and safety of
a hospital. Clinical engineering is designed to not only manage, but also effectively maintain the
medical equipment and technology devises in a healthcare facility so it is representing a critical
factor for successful healthcare management. It is important for the clinical engineering
department to be efficient and timely in order to ensure that healthcare facilities provide the highest
quality of patient care. The aim of this study is to assess the level of perception of biomedical
engineers in the kingdom of Saudi Arabia toward the effectiveness of continues training in
improving the performance, decrease accident and increasing outcomes. This study was based on
cross sectional design, and was develop an integrated evaluation method for services introduce by
clinical engineering departments (CED’s). The research data were collected through an electronic
survey or questionnaire from the clinical engineering department staff of three hospitals in Riyadh
city, Kingdom of Saudi Arabia (KSA). The data was collected and analyzed using the statistical
package for social science (SPSS version 23). Training and continuing education lead to well-
educated, well trained biomedical engineer and provide them with the information of the latest
technologies with regard to medical instrumentation and enhance their professional development.
Also, the result of the current study revealed that there is significant correlation between the three
independent factor scales (Biomedical Engineer's performance, decrease accidents, and increase
outcome) (P> 0.001). lead the full life cycle of the technology and improve the quality of health

services.

Keywords: Biomedical engineering; Medical equipment; Training; Continuing education;

Professional performance; patient safety.
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Introduction

Increasing demand for healthcare and therefore the expenditure required to provide efficient,
equitable and effective healthcare systems, are the worldwide concerns. This leads to improvement
and increasing the quality health care services, patient safety, and clinical effectiveness. Medical
technology is the basis of all healthcare services, but increase complexity in technology also
increase the difficultly in equipment management. As a biomedical engineer’s professionals, we
are a key member of the healthcare delivery system team by managing, installation, repairing, and
utilizing health technology, working with clinicians and patients, ensure the highest standards and
best practices in medical device safety, security, interoperability, and functionality. WHO
recognizes the importance of medical devices management in contributing to the providing of high
quality health care and state that trained and qualified biomedical engineering professionals are
required to design, evaluate, regulate, maintain and manage medical devices and train on their safe

use in health system around the world. (Organization WH. Global atlas of medical devices. 2017)

Responsibilities of biomedical engineering department: Education of biomedical engineering
staff and health care facility staff, clinical research development, computing applications, facility
planning, systems management and equipment management There are several branches of
biomedical engineering that the engineer can specialize in, Where the continuous training of
medical engineers opens up prospects for development and specialization in these fields, including:
Biomedical Imaging, Biomechanics, Biomaterials Science, Tissue Engineering, Nanomedicine,
Bioinformatics and Bioinstrumentations, In addition to other branches such as pharmacy
engineering, neuro engineering and others. Biomedical engineers manage medical devices
throughout the life cycle of a medical facility, managing not only medical devices but also
implantable medical devices to protect the lives of patients. Biomedical engineers can also train
clinicians, nurses, and other professionals working in healthcare facilities about how best and
safest to use medical devices, A biomedical engineer’s interactions describe at .Biomedical
engineers work at various levels of healthcare facilities and should be involved in the planning of

hospital areas or new units and the planning of healthcare facilities to support decisions about
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medical technology requirements, depending on the clinical interventions undertaken in response
to the needs of the patients.( Albadr ,2007:47).

As public health is the top priority, the Kingdom of Saudi Arabia has a considerable number
of hospitals and is equipped with the latest and most advanced medical equipment. The selection,
installation, maintenance and safe operation of these equipment all require additional care because
of their high cost, precision and professionalism. The number of qualified personnel is needed, and
they should be trained to perform the above-mentioned duties. Therefore, it is very important to
work hard to develop standardized and lasting biomedical engineering continuing education and
training in the country, considering its continuous professional development plan, which is part of
the development of biomedical engineering training. (Organization WH. Human resources for

medical devices,2017)

Regarding the local situation in Saudi Arabia, several post graduate courses were created to
improve the training of biomedical engineers, one of these were King Abdul-Aziz University
where new maser program was created , building on the already available undergraduate programs
and providing research based solution to the local problems in the field. Providing well training
for the local biomedical engineers will decrease the need for international engineers and decrease
the overall cost of maintenance while increasing the income of the local engineers. this go well

with the Saudi Arabia's Vision of 2030 regarding the efficiency of using health care resources.

Due to the urgent need for outstanding service in the hospitals and the urgent need to control their
health services with the remarkable development in the level of international services, the
Kingdom seeks to keep up with this progress through the continuous training of its employees, and
believing in the importance of continuing education and training in the field of medical
engineering. The aim of this study is to assess the level of perception of biomedical engineers in
the kingdom of Saudi Arabia toward the effectiveness of continues training in improving the
performance, decrease accident and increasing outcomes. Furthermore, Despite the availability of
under and post graduate programs for biomedical engineers in Saudi Arabia, the perception of

these engineers regarding the effectiveness of continues perception did not have the same amount
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of attention, hence this study aims to analyze this level of perception in hope of designing better
training programs that best suit the local biomedical engineer's needs and expectation.

(Aljamali,2021:154)
Problems Statement

The main aim of continuing education and training of biomedical engineers is to advance
their use of biomedical technology and provide them with appropriate skills in order to reach the
best clinical efficiency and safe management of technologies of healthcare facility. Furthermore,
enriching the bioengineering paradigm with highly qualified, well-trained and solid basis
engineers to enhance the profession of biomedical engineering and healthcare. Training and
continuing education lead to well-educated, well trained clinical engineer and provide them with
the information of the latest technologies with regard to medical instrumentation and enhance their
professional development. Qualified professionals will safely guide the development and safely
lead the full life cycle of the technology and improve the quality of health services. Training is a
corner stone in providing efficient medical services by medical engineers however the perception

of the local health engineers and specialist toward this aspect has not been well studied until now.
Justification / Rationale

The significant of the study stems from fact that medical equipment technologies have become
main item in good health care system and medical equipment industry develop everyday as result
their medical equipment specialist needs to keep update with medical equipment industry
development so continuing education and training is essential to biomedical engineers. To our best
knowledge few studies have been conducted concerning preoperative of continuing education and
training of biomedical engineers in KSA. Within this perspective, this study may help in offering
valuable trusted information for a variety of beneficiaries such the impact of continuing education
and training on, performance, decrease accidents, and increase outcome for Biomedical Engineers.
The study also provides date which might help in scientific research, improving health care system

and health care education
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Objectives

General Objective:

Assessing the level of perception of medical device specialist in Saudi Arabia toward the

effectiveness of continues training in improving the performance.
Specific Objectives:

e Assessing the perception toward the effect on performance.
e Assessing the perception toward the effect on decrease accidents.

e Assessing the perception toward increasing the outcomes.



[ ! [ ]
J ol e ol e AL iy, I L

V

cilaasaiall 53uaze Aalid) A5y ASTY) Alsl)

literature Review

The concept of continuing education in general is not a new concept. It was there at the
beginning of civilizations. Education is also not a fixed process but an ongoing procedure that is
not restricted to a certain stage of life, or a specific type of study. Continuing education can
therefore be defined as any education or training after formal education directed at developing
professional skills. In it is core it is designed to keep the skills at a continuous state of update and
development. According to the Michel Armstrong, “Training is systematic development of the
knowledge, skills and attitudes required by an individual to perform adequately a given task or
job”. The term 'training' indicates the process involved in improving the aptitudes, skills and
abilities of the employees to perform specific jobs. Training helps in updating old talents and
developing. In order for training to be integrated, it must be characterized by a number of
principles, it should have a specific applicable goal, sustained and inclusive, directed to employees
at various levels and has a gradient status from easier to harder. Overall, the integrated training
should improve the efficacy and performance of biomedical engineers. On the other hand the
Impact of Training and Continuing Education for biomedical engineers include: Increased career
promotion opportunities, increase the salary and Improvement of the CV leading to better carrier

choices and eventually better life style. (Street,2011:87)

Clinical engineering is an integral part in the hospital system in Saudi Arabia. It helps in
providing professional assistance to the different departments within the hospital, facilitating the
smooth running these departments. Few studies were conducted to evaluate the perception of the
impact of training and continuing education of biomedical engineering in the KSA. As we seen in
the study done by Mohamed Ibrahim Waly who analyzed the management system of medical
technology in the kingdom of Saudi Arabia (KSA) through two types of questionnaires, one for
the medical practitioner and the other for the clinical engineering. the questioners in this study
were checked and validated before use. A mix method of online and offline collection method was
used. The result of the study indicates that the change in the size of the hospital does not affect the
procedures, requirement for maintenance software or the interaction with local or international

agencies done by the Ministry of Health (MOH). While in the same time, training skills of the

7
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clinical engineers was affected by the size of the hospital and the number of patients with p value
less than 0.05. Therefore, it was recommending that the MOH should design a central software to
measure and supervise all maintenance activities taking places in these hospitals. Furthermore, an
official regular training should take place in order to increase and maintain the effectiveness of
clinical engineering. As mentioned in this paper serval evaluation attempts have been done before
but no official measurement was done to the state of medical technology management in Saudi
Arabia using standardized frame, this gab was tried to be filled by the author in the aforementioned.
(Al Asif ,2018)

The study by Hamad Albadr from Riyadh Institute of Technology is titled "Technical Training
in Biomedical Engineering in Saudi Arabia". This study determined the training programs and
responsibilities of the biomedical department based on 23 questionnaires distributed in 23 hospitals
in Saudi Arabia. The purpose of this study is to understand the state of the Saudi biomedical
engineering department, support the involvement of the biomedical engineering department, and
promote the repair and maintenance of medical equipment in medical facilities. Overall, this study
is insufficient to achieve its goal of providing an overview of the biomedical engineering
department in Saudi Arabia, as this information is not readily available. There is a lack of
biomedical engineering industry organizations that are not authorized or authorized to issue
licenses for such program information, especially in military hospitals, or give clear information.
Finally, this study did not answer most research and survey questions. Finally, this study did not
answer most research and survey questions. Several factors contributed to this result. Firstly, the
number of surveys collected is very low due to the limited time, only three weeks, very slow, some
hospital procedures and lack of understanding of certain issues and areas, as most managers are

either not professionals in the field or do not have access to can access this information.

(Singh,2019)
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Learning environment play an important role in the improvement of biomedical engineers.
Based on his observation, a summit was held back a 2019 in Cleveland Ohio to discuss this manner.
The summit consists of five workshops concentrating on different aspects of the learning
environment. It involves subjects with a wide range of problem identification at different settings
to team based learning and innovative platforms. The summit highlighted the importance of
providing students with enough experience and training in order to make them read to solve
complicated real world biomedical problems. Similar concepts could be applied to post graduate
trainings with focusing on clinical and hospital based training in order to provide effective

continues improvement of the biomedical engineer’s performance. (Singh,2019)

In line with the previous research, a study was published in 2005 by Humphrey et al. supporting
the concept of using real word scenarios in the training of biomedical engineers and validating the
importance of team work in the training and education of biomedical engineers. It is worth noting
as highlighted by the authors in this work, that research in the biomedical filed also have been
shifting to the team work approach instead of the one-man endeavor which was prominent in the
previous centuries. Furthermore, it was found that project base learning is a suitable way to
introduce real word scenario to early life engineers. Moreover, it facilitates the involvement of
students in interdisciplinary teams, hence It satisfy all the important skills needed for competent
biomedical engineers. Out of these finding It can be argued that for post graduate biomedical
engineers, project base learning could be a suitable approach for continues learning and training

in order to maintain effectiveness as an engineer. (Humphrey,2005)

Clinical engineering has three main roles, training, maintenance and technological services
providence. Moreover, the clinical engineering in the fact work mainly in the hospital with
predominantly a management role with occasional interaction with external companies and
agencies, and they play an essential role in insuring the wellbeing of patients in hospital. Their role
is well studied in Arab countries despites several publications about it. Furthermore, the
assessment of the how well the clinical engineer manages the medical equipment’s in hospital is

still under study issue despite the several attempt to tackle this problem. (Krishnan,2011)
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One of the important articles in he filed was published recently in 2020, and it highlight the
positive role of well-trained biomedical engineers on the outcome of the patients in the hospitals.
This study analyzed data from over 400 case studies retrieved from different countries around the
world. The pooled evidence from these studies confirms the notion that effective involvement of
biomedical engineers will lead to better use of the available health technology tools, which
translate to better service for the patients. This study among many other similar studies will justify
the investment in continues training of biomedical engineers as it proves the positive association
with improved patient’s outcomes. Furthermore, the long duration (10 years) and heterogeneity of
the sources of the collected data help in generalizing the result of the study to different part of the
worlds. (Karagézoglu,2011)

The level of perception toward any subject could be affected by many factors. One of them
is the level of knowledge about the subject in hand. In a study done by Cruz e al. the level of
perception of biomedical engineer’s students were measured before and after attending an
introductory course on bioengineering in George Mason University. The level of perceptions in
this study improved from a mean of 4.01 before the course to a level of 4.21 after the course.
Despite the study having no control group and the relatively small size of the study, the outcomes
of this study shine a light about the association between the level of perception and he degree of

knowledge in he filed of biomedical engineering. (Cruz,2016)

Several other studies and reviews suggestion about the effectiveness of quality improvement,
training may have diverse and variable impacts. (25) A systematic review of 26 studies found that
education had different effects on attitudes of students to quality improvement techniques and
clinical practice guidelines. (26)Other studies have shown that many types of training can improve
the knowledge and skills of professionals, and May have some influence on the care process. A
few studies have shown that training is associated with improvements in clinical outcomes and the
benefits of directly serving users or the care system, although these types of effects are rarely
examined. (Abbas,2011:147)

10
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It is important for the clinical engineering department to be efficient and timely in order to
ensure that healthcare facilities provide the highest quality of patient care. All healthcare
professionals are responsible for ensuring that all medical devices are used safely and efficiently,
including awareness of the risks associated with the devices, education and training, and to develop
and maintain their skills and achieve the highest quality standards, and with the provision of
education and training on medical devices will make it easier for the staff to grow with confidence
and provide health care at the highest levels, thereby increasing patient confidence in the services
provided to them and to ensure high degree of patient safety. In medical practice all health care
facilities must do routinely program of equipment users training to handle the equipment as per

current methods of clinical engineering management.

As illustrated in the previous paragraphs, several aspects of medical devices management and
important of regular education and training for biomedical engineers have been studded.
Nevertheless, further studies remain necessary to assessing the level of the perception of the impact
of training and continuing education on the professional performance of biomedical engineers,
hopefully through this process the researcher could improve the safety and wellbeing of the
patients. (Omair,2017)

11
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Methodology
Population:

Medical device specialist working in three hospitals in Riyadh city, Kingdom of Saudi Arabia
(KSA).

Study area:

Military, private and government hospitals in Riyadh
Study duration:

From November 2021 to Jun 2022.

Study type:

Cross sectional Survey.

Study instruments:

An online self-administered questionnaire was distributed to the selected samples through
email and specific social websites. A pilot study was carried out on 10 participants to confirm the
clarity of the questions. The questionnaire was covering general demographic information (age,
gender, years of experience) and several questions assessing the level of perception of the
participants toward the continues training effect with another set of question assessing the
perceived effect on increase income and increase level of job satisfaction and decrease job
accidents. Another question assessing the perceived possible mode of learning and probable barrier
of effective training. All questions were close ended questions. An informed consent was taken
from the participant before beginning the survey. Furthermore, an introduction about the aim of

the survey was available at the beginning of the questionnaire.
Study sample:

The total number of medical device professional is 500, Sample size was 218, calculated

using Raosoft online sample size calculator. The calculation was based on 50 % response

12
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distribution, 5 % margin of error and 95 % confidence interval. The online software foundation is
based on widely utilized descriptive studies sample size estimation formula proposed in Scott A.
& Smith TM work.

Statically analysis:

That data was collected and analyzed using the statistical package for social science (SPSS
version 23). The normality of the data measured. Then appropriate Tests were applied to test the
significant association between the participant' perception and (age, gender, and years of
experience) along with the overall degree of perception.

13
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Discussion

Biomedical engineering is considered a profession responsible for innovation, All kinds of
research and development, design, selection, management and safe use medical devices. Healthcare
systems need trained and qualified BME professionals Design, evaluate, standardize, acquire,
maintain, manage and train safes medical technology. Respond to desire, constantly Improve the
quality of medical and healthcare services by using the latest medical technology, there are Increased
demand for biomedical engineering Experts and providing proper plan for education and continues
training for these experts who use up to date medical technologies. Biomedical engineering
education is evolving technical, biological and medical knowledge integration for engineering
science improve biomedical science and clinical practice human health. And training is biomedical
engineering develop skills for the betterment of humanity Human health through the activities that
done in the biomedical field project by the biomedical engineers. (Wang,2017:112) The main aim
of continuing education and training of biomedical engineers is to advance their use of biomedical
technology and provide them with appropriate skills in order to reach the best clinical efficiency and
safe management of technologies of healthcare facility. Furthermore, enriching the bioengineering
paradigm with highly qualified, well-trained and solid basis engineers to enhance the profession of

biomedical engineering and healthcare. (Singh,2018)

The current study is cross sectional survey study investigating the perception of medical device
specialist in Saudi Arabia toward the effectiveness of continues education and training in improving
performance, the effect on decrease accidents and, their perception toward increasing the outcomes.
The result revealed that biomedical engineering participants have good perception of the effect and
importance of continuous training and education in their performance. The answers showed an
aggregable response at Likert with arithmetic mean equal to 3.48, which means that most biomedical
engineering participants feel the considerable effect and the importance of continuous training and

education in their performance. (Nam JG,2019)

14
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Regarding the effect of continuous training and education toward decreases accidents the
descriptive statistics of the answers showed a strongly aggregable response at Likert with arithmetic
mean equal to 4.33, which means that most of the biomedical engineering in the participants feel the
importance of continuous training and education to decrease accidents and most of the biomedical
engineering in the participants feel the importance of continuous training and education to decrease
accidents. (Hochberg,2010:236)

This in same line with a study was conducted by Cruz et al who found out the perception of
biomedical students at in George Mason University level of perceptions in this study improved from
a mean of 4.01 before the course to a level of 4.21 after the course which emphasize the importance
of continuous training and education in biomedical engineering. Moreover, the study found out that
biomedical engineering participants strongly agreed with arithmetic mean equal to (4.33), that
continuous training and education decreases accidents in same way the findings of the study showed
that biomedical engineering participants agreed that continuous training and education in increasing
the outcome. This in the same line with a study published in 2020 which justify that the investment
in continues training of biomedical engineers as it proves the positive association with improved
patient’s outcomes. and also support the fact that Impact of Training and Continuing Education for
biomedical engineers increased career promotion opportunities, increase the salary and

Improvement of the CV leading to better carrier choices and eventually better life style.

The result of the study also showed that the continuous training and education helps in so
solving a medical device problem the participant of the study strongly agreed on that with an
arithmetic mean = (4.23). Also, the result of the current study revealed that there is significant
correlation between the three independent factor scales (Biomedical Engineer's performance,
decrease accidents, and increase outcome) (P> 0.001). on the other hand, there was a not-significant
weak correlation between the three independent factor scales and the dependent factor, P= 0.562,
0.770, and 0.818, respectively. (Scott,1996)

15
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There is some evidence that training biomedical engineer may improve knowledge, skills and
attitudes. Care processes may also be improved in some instances. furthermore, this led to good
impact on patient health outcomes, resource use and the overall quality of care. Training and
continuing education lead to well-educated, well trained clinical engineer and provide them with the
information of the latest technologies with regard to medical instrumentation and enhance their
professional development. Qualified professionals will safely guide the development and safely lead

the full life cycle of the technology and improve the quality of health services. (David,2020)
Artificial Neural networks (ANNs) model

ANNSs is a nonparametric mathematical model comprising an interconnected set of processing
units called (neuron) adaptive and trainable and contain experiential knowledge. Like the brain,
ANNs consist of interconnected units of neurons capable of pattern recognition, prediction,
classification, and learning. The network acquires knowledge in data and stores the knowledge in a
system of neuron connection strength called synaptic weights. The parameter estimates of the ANNs
model shown in table reported only has one hidden layer because models with more layers did not
fit well. Hidden layers allow ANN to replicate accurately (model) nonlinear patterns in data; without
them, ANN behaves like a linear regression model that is incapable of identifying nonlinearity. In
the model used in this work, the hidden layer has four nodes; for example, H (1:1) denotes the first
node from the first layer, while H (1:4) denotes the fourth node from the same layer. Moreover, the
classification accuracy of the ANNs model for the training and testing stages, is 60.7% and 60.5%,
respectively. Overall, strongly agree responses constitute 100% and 100% of the training and testing
sets, respectively. Finally, the variable importance statistics of the independent variables, All the
independent variables contribute to classifying the professional performance of biomedical
engineering. Performance is the most important predictor (importance 0.434; normalized importance
100%) followed by decrease accident (importance0.290; normalized importance 66.9%), and

increase outcome (importance 0.276; normalized importance 63.7%). (Alkhateeb,2019:5)

16
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In summary, this study reports the impact of training and continuing education outcomes
through a series of questions for a biomedical engineer in a different setting using an online self-
administered questionnaire. The questionnaire was developed to covering general demographic
information and several questions assessing the level of perception of the participants toward the
continues training effect with another set of question assessing the perceived effect on increase
income and increase level of job satisfaction and decrease job accidents. Another question assessing
the perceived possible mode of learning and probable barrier of effective training. All questions were
close ended questions. The study does offer some limitations. The current study is limited to 400
Medical device specialists working in three hospitals in Riyadh city, Kingdom of Saudi Arabia
(KSA) Military, private and government hospitals in Riyadh during period from November 2021 to
Jun 2022 assessing their perception toward the effectiveness of continues training in improving the
performance. The population of the study wasn’t categorized precisely but it doesn’t affect the result
since the study aim to assessing their perception toward the effectiveness of continues training in

improving the performance.

17
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Conclusion

The study conclude to that continuous training and education has great impact on biomedical
Engineer's performance, decrease accidents, and increase outcome. And the biomedical engineers
have good perception of the effect and importance of continuous training and education in their

performance.

Recommendations

In the light of the findings discussed, the researcher came out with some recommendations which
may be incorporated in the conclusion of the Study and assist in enhancing health care system in

general and Biomedical Engineering in particular

1. More attention should be given to continuous training and education in Biomedical
Engineering and Medical equipment specialist.

2. More study with wider population and different Method (qualitative) should be conducted on
effect and importance of continuous training and education and Biomedical Engineering

3. Ministry of health should establish training centers for biomedical engineering and medical

equipment specialist and support action research in this filed.

18
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Appendix

The Perception of the Impact of Training and Continuing Education on the
Professional Performance of Biomedical Engineers

ol Qlal) il Sgal) oIy o paiaall andaill g qu i) il
Questionnaire

NOTE: by filling this for you will provide us with useful information about the Impact of Training and
Continuing Education on the Professional Performance of Biomedical Engineers. This would help in future
improvement of Biomedical Engineers work environment. Any personal data obtained from this
guestionnaire will be kept confidential and under no circumstances will link back to you.

Part I: Demographic characteristics

AQE: teriiiriiietnneneninnans
Gender:

Male )
Female ]
Nationality:
Saudi :]
Non-Saudi )
Level of education:
Diploma :]
Bachelors :]
Masters :]
Doctorate :]
Other (specify)
Hospital: ..................
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Current position: ..................

Work Experience:

<5 yrs.
5-10 yrs.
>10 yrs.

[

Glaaddl) saaxle ALLAN 44 5 KTV Ads)

The Perception of the Impact of Training and Continuing Education on the Professional

Performance of Biomedical Engineers

e Part Il: Questions to assess the effect of continuous training and education in the

Biomedical Engineer’s performance.

Question

Yes

No

engineers at your hospital?

B paliawa G i g anlad gmal o LA Ja
éﬁ‘ M‘@é‘”ﬂ\ &T\H\ Q,)uﬁ.@.d
£4d Jant

1 | Is there a continuous education and
training programs for biomedical

Question

Strongly
disagree

disagree

neutral

Agree

Strongly
agree

2 | If the answer is yes, Are the
biomedical engineers satisfied
with the continuous education
and training programs they
receive?

hall gusdiga JA ¢ pad il gl (s 1)

g Al Al paliasal)

G Al g anlall) el 08 G gl (g 5]

Question

Yes

No

4 | Have you participated in a
Training and continuing
education program in the past
12 months?
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ea aala g G gl (A S L A
fladalall 1 5¢d 12 ) A

Question

Strongly
disagree

disagree

neutral

Agree

Strongly
agree

If the answer is yes, are you
satisfied with the continuous
education and training
programs you received?

G 3 ¢ g ) S 1
) alial) Gu i) g anledl) zal
(l - e

-

Question

Strongly
disagree

disagree

neutral

Agree

Strongly
agree

Training and continuing
education courses improves the
level of functional and
professional performance of the
biomedical engineers

LA"M‘;’&M‘J%J&“:‘UJJM

el A gl 1Y) (s gla Gpeund
gsall Gl (digal

Question

Strongly
disagree

Disagree

neutral

agree

Strongly
agree

Training and continuing
education courses increase the
productivity

G a3 palasal) anleil] g qupail) &) ) g
daluy)

Question

Strongly
disagree

disagree

neutral

agree

Strongly
agree
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Do you think training and continuing
education courses should be
requested for relicensing?

palaill g Gu il <l ) 9 calla Ay 451 Sl Ja
"udgiﬂ‘sélsyw\

Question

Strongly
disagree

disagree

neutral

agree

Strongly
agree

The current training system available
in the country sufficient to provide
effective service by the medical
engineers

psdil) GlS A gal) B 8 gial) sl it aUSS
Cahal) Gpstigall 8 (o Allad daad

Question

Strongly
disagree

disagree

neutral

agree

Strongly
agree

10

Research skills are important to be
included in biomedical engineering
training and continuing education
courses

Gl (A Lgaanal pisd daga 4fiad) &l jlgall
padail) < ) 93 9 4 gaad) Al daigh) e
aleal)

Question

Strongly
disagree

disagree

neutral

Agree

Strongly
agree

11

Cost is barrier for continues
education and training

abal) Gy il g anlail) alaf gile yiad ASIH

Question

Strongly
disagree

disagree

neutral

Agree

Strongly
agree

12

Time is barrier for continues
education and training
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e Part Ill: Questions to assess the effect of continuous training and education in the
decrease accidents.
Question Strongly | disagree | neutral | agree Strongly
disagree agree
13 | Do you agree or disagree that
training and continuing education
courses will decrease work error?
Gl @l ga o Ao @885 Y ol 5l g8 Ja
$and) pUad) pa Sl jaliasal) anlail) g
Question Strongly | disagree | neutral | agree | Strongly
disagree agree
14 | Training and continuing education
courses increase work safety
LM‘C’AMJM‘ H-‘!ﬂb%)ﬂ\ <l ygd
Jasdl b
Question Strongly | disagree | neutral | Agree | Strongly
disagree agree
15 | The training and continuing
education programs increase
problem solving skills
Sl (o abesal) adail) g o 2l gral g 35
I Ja
Question Strongly | Disagree | neutral | agree | Strongly
disagree agree

16

Training courses will translate to
better devices maintenance

8 3¢ Juadl dilua ) A i) <l gl g8
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17

Training and continuing
education increases the experience
of biomedical engineers

B (pa palal) aalail] g oyl & 5
¢ ) uall (aiga

Question Strongly | Disagree | neutral | agree | Strongly

disagree agree
18 | Do you think Training and

continuing education courses should

be obligatory for biomedical

engineers?

G palinal) andail] g G pail) <)y g3 0 Sliad Ja

5 3ol Gl puaigeal el 31) (1585 ¢

Question Strongly | Disagree | neutral | agree | Strongly
disagree agree

19

The training and continuing
education programs are selected
related to the specialization.

Sl el ﬁhﬂ\‘g il Tl JLEA) Al
waadily Alall

Part IV: Questions to assess the effect of continuous training and education toward

increasing the outcomes

Question Strongly | disagree | neutral | agree | Strongly
disagree agree
20 | Continuous training will eventually
lead to higher income for the
biomedical engineer
3305 N Al B palienal) qu il g2
ol bl (uaigal Jaal)
Question Strongly | Disagree | neutral | agree Strongly
disagree agree
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21

Continues training will translate
to better job satisfaction

MJUJ!M\%JAQ\ L;.\fg,gc.iy.u
Juadl ‘”,A.\k'., 39

Question

Strongly
disagree

disagree

neutral

Agree

Strongly
agree

22

The biomedical engineer is
satisfied with the training courses
he receives

Gl gl o oaly é&.}ﬂ\@hﬂ (udigeal)
Llaliy Al Ay )

Question

Strongly
disagree

disagree

neutral

agree

Strongly
agree

23

The training and continuing
education programs enhance the
healthcare and patient safety.

a saenal) padadll g g i) gl JJad
Al Aadlu g Aasall ddle )

24

Training and continuing
education increases the successful
professional collaborations

Cisladd) e salasall MU‘*’J&‘ &
gl Agall

Question

Strongly
disagree

disagree

neutral

Agree

Strongly
agree

25

The training and continuing

education programs are necessary to

better understand the healthcare
settings and their needs.

el Ay gl paisal) astedl] g g i) gl g O

J8 Lgtlaliial g dauall Ale ) cilalas)
G
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Question

26

What are the most important skills
that a biomedical engineer needs to
be trained on?

alal) (g g liag (AN &l jlgall pal A La
flgle quail) ) (5 )
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