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 Abstract  

The radiology and medical imaging technologies have been dramatically developed through 

the past period. Moreover, increased attention is being paid to the importance of patient 

safety during medical examinations and especially for radiation safety, in addition to quality 

of practice.  

The aim of this study was to assess the quality of services provided in the radiology and 

medical imaging departments in all hospitals that provide these services including 

governmental, private, NGOs, and UNRWA in the West Bank.  

A qualitative descriptive design was used to determine and describe the relationships 

between selected variables. A site observation and interviews were held with the leaders of 

radiology departments in thirty hospitals using a check list (questionnaire) which was 

developed using the Joint Commission International Standards for quality of services in 

radiology and medical imaging departments and modified to fit the Palestinian hospitals. 

Findings showed that 93.7% of the radiology technologists who are working in radiology 

departments were males, 67% have bachelor degree, and 63.7% of them have less than ten 

years of experience. Furthermore, only 6.7% of the departments have all the basic radiologic 

modalities. Findings of the study also showed that the adherence to the JCI standards in 

radiology and medical imaging departments in West Bank hospitals was generally low 

57.4%. Specifically, the compliance with the standards of structural and managerial 

description of the hospital was 58.2%, duties and responsibilities of the radiology 

technicians70%, safety precautions 65.4%, as well as very low compliance with the rejected 

film analysis 36%.   
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The study showed that the radiology departments in the West Bank hospitals have low 

adherence to the JCI standards for diagnostic radiology. Therefore, the quality of providing 

the radiology and medical imaging services is also low. Policy makers and stakeholders 

should pay their attention to improve the quality of services in radiology and medical 

imaging departments in order to increase the effectiveness and the efficiency of these 

departments and to ensure patient safety. Moreover, further research studies should be 

conducted in the field of patient safety during radiological procedures.  
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ا٤شؼخ ٚ اٌزظ٠ٛش اٌطجٟ فٟ ع١ّغ ألغبَ ا٤شؼخ فٟ ِغزشف١بد اٌؼفخ اٌغشث١خرم١١ُ خذِبد   

 

 اٌٍّخض

 

‌اٌصحٟ‌ػبِخ‌ٚ‌فٟ‌رم١ٕبد‌اٌزص٠ٛش‌ثبلأشؼخ‌خبصخ ‌ٌٍزطٛس‌اٌّزغبسع‌فٟ‌إٌظبَ ‌ٔظشا فمذ‌أصجح‌ِٓ‌,

طج١خ‌اٌعشٚسٞ‌رطج١ك‌أٔظّخ‌اٌجٛدح‌اٌؼب١ٌّخ‌فٟ‌٘زح‌اٌّجبلاد‌ٌى٠‌ٟزُ‌ظّبْ‌جٛدح‌ٚ‌فؼب١ٌخ‌اٌخذِبد‌اٌ

ٚ‌رم١ًٍ‌ٔغت‌رؼشض‌اٌّشظٝ‌ٌلأشؼخ‌اٌّؤ٠ٕخ‌,‌ٚ‌اٌزشخ١ص١خ‌ٌٍّشظٝ‌فٟ‌اٌّؤعغبد‌اٌصح١خ‌ِٓ‌جٙٗ

‌.ع١ّب‌ٚ‌لذ‌رُ‌إثجبد‌ظشس‌٘زح‌الإشؼبػبد‌ػٍٝ‌اٌصحخ

‌‌ 

‌ِغزشف١بد‌اٌعفخ‌ ‌فٟ ‌الأشؼخ ‌ألغبَ ‌فٟ ‌اٌطجٟ ‌خذِبد‌اٌزص٠ٛش ‌رم١١ُ ٛ٘‌ ‌اٌذساعخ ‌٘زح ‌اٌٙذف‌ِٓ إْ

‌.‌اٌغشث١خ‌ثبٌّمبسٔخ‌ِغ‌ِزطٍجبد‌أٔظّخ‌اٌجٛدح‌اٌؼب١ٌّخ‌اٌخبصخ‌ٌٙزا‌اٌّجبي

 

‌الألغبَ‌ثٕبءا‌ اػزّذد‌ػ١ٍّخ‌اٌزم١١ُ‌ػٍٝ‌ص٠بسح‌اٌجبحث‌لألغبَ‌الأشؼخ‌ٚ‌إجشاء‌ِمبثلاد‌ِغ‌سؤعبء‌٘زٖ

‌اٌطجٟػ ‌ٚاٌزص٠ٛش ‌الأشؼخ ‌ألغبَ ‌فٟ ‌اٌجٛدح ‌ِؼب١٠ش ‌أعظ‌ٚ ‌رحزٛٞ‌ػٍٝ ‌إعزجبٔخ ٍٝ‌ ‌رؼذ٠ً‌. ح١ث‌رُ

‌.‌‌ػٕبصش‌الإعزجبٔخ‌ٌززٛافك‌ِغ‌ِغزشف١بد‌اٌعفخ‌اٌغشث١خ

 

‌ ‌أْ ‌اٌزوٛس%‌9..7أظٙشد‌إٌزبئج ِٓ‌ ُ٘‌ ‌الأشؼخ ‌ألغبَ ‌فٟ ‌اٌؼب١ٍِٓ ِٓ‌ ,‌ ‌اٌؼب١ٍِٓ‌%‌89ٚأ٠عب ِٓ

‌اٌجىبٌٛس٠ٛط‌فٟ‌٘ ‌اٌّجبي٠حٍّْٛ‌شٙبدح ‌زا ‌إٌٝ‌أْ‌, ‌ألً‌ِٓ‌ػشش‌%‌.8ثبلإظبفخ ِٓ‌اٌؼب١ٍِٓ‌ٌذ٠ُٙ

فمػ‌ِٓ‌ألغبَ‌الأشؼخ‌فٟ‌%‌8.9أظٙشد‌إٌزبئج‌أْ‌,‌ِٓ‌جٙخ‌أخشٜ.‌عٕٛاد‌ِٓ‌اٌخجشح‌فٟ‌٘زٖ‌إٌّٙخ

وّب‌أظٙشد‌إٌزبئج‌أْ‌.‌ِغزشف١بد‌اٌعفخ‌اٌغشث١خ‌رحزٛٞ‌ػٍٝ‌ج١ّغ‌الأجٙضح‌الأعبع١خ‌ٌٍزص٠ٛش‌اٌطجٟ

‌اٌجٛ ‌ِٕخفط‌ثبٌّجًّرطج١ك‌أٔظّخ ‌وبْ ‌الأشؼخ ‌ألغبَ ‌فٟ ‌اٌؼب١ٌّخ ‌%77.9دح ‌الاِزثبي‌, ‌ٔغجخ ح١ث‌أْ

‌وبٔذ‌ ‌ا١ٌٙىٍٟ‌ٌٍّؤعغخ ‌%‌78.2ٌّؼب١٠ش‌اٌٛصف‌الإداسٞ‌ٚ ,‌ ,‌%70اٌٛصف‌اٌٛظ١فٟ‌ٌف١ٕٟ‌الأشؼخ

‌.‌ٌلاٌزضاَ‌ثزح١ًٍ‌الأفلاَ‌اٌّؼبدح%‌8.ثبلإظبفخ‌إٌٝ‌إٌغجخ‌إٌّخفعخ‌جذا‌,‌%87.6اٌغلاِخ‌اٌؼبِخ‌
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فٟ‌ألغبَ‌الأشؼخ‌JCI standards‌‌ٚ))‌شد‌ٔزبئج‌اٌذساعخ‌أْ‌ٔغجخ‌رطج١ك‌أٔظّخ‌اٌجذٚدح‌اٌؼب١ٌّخ‌أظٙ

فئٔٗ‌ِٓ‌أ٠ٌٛٚبد‌ٚاظؼٟ‌اٌغ١بعبد‌ٚ‌‌ٌزا‌.‌اٌزص٠ٛش‌اٌطجٟ‌فٟ‌ِغزشف١بد‌اٌعفخ‌اٌغشث١خ‌وبٔذ‌ِٕخفعخ

ً‌اٌذساعبد‌ٌزم١١ُ‌ٚ‌ٚ‌أ٠عب‌لاثذ‌ِٓ‌رٛاص,‌صبٔؼٟ‌اٌمشاس‌أْ‌رزُ‌ِشالجخ‌جٛدح‌اٌخذِبد‌فٟ‌ألغبَ‌الأشؼخ

‌ٚ‌ ‌فؼب١ٌخ ‌ٚرٌه‌ٌزحغ١ٓ ‌د١ٌٚب ‌ٌٍٕغت‌اٌّغّٛحخ ‌ِذٜ‌ِٛافمزٙب ‌اٌّشظٝ‌ٚ ‌ػٍٝ ‌الأشؼخ ‌إعزخذاَ رحذ٠ذ

‌.جٛدح‌اٌخذِبد
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Chapter One 

 

Introduction 

 

Quality in general refers to the degree or grade of excellence or worth. It is a measure tool for 

all products and goods by which the outcomes of production could be assessed according to 

the pre-established objectives, or according to the standards of this production. Quality is 

defined as: ―the totality of features and characteristics of a product or services that bears its 

ability to satisfy stated or implied needs‖ (ISO 8402: 1986, 3.1). In healthcare, the need of 

quality is crucial, since these services are provided to human patients. So, these services must 

be at a high level of accuracy and effectiveness because any error can lead to loose someone 

or make him/ her disabled. Therefore, to achieve these levels of accuracy, strict standards 

should be applied during the provision of healthcare services. These standards should be 

applied in all healthcare centers in the same way, and must be similar in each unit which has 

the same scope. 

 

The quality of technical care consists in the application of medical science and technology in 

a way that maximizes its benefits to health without correspondingly increasing its risks. The 

degree of quality is, therefore, the extent to which the care provided is expected to achieve 

the most favorable balance of risks and benefits (Donabedian 1980). Radiology and medical 

imaging departments are providing the essential diagnostic services for all healthcare centers 

and hospitals customers. Many types of advanced technologies are used in these departments 

which give detailed images and information about the entire organs of the human body that 

are used for treatment procedures. Consequently, due to recent advances in radiology 

science, innovations in imaging technologies, and subspecialties of employees, there is a 

need for quality control, management, improvement, and assurance. 
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Quality in diagnostic imaging and interventional radiology can be defined in many ways and 

from different perspectives. One of these captures the desirable outcomes of the National 

Health Performance Framework (Lau 2006): ―A timely access to and delivery of integrated 

and appropriate diagnostic imaging studies and interventional radiology services in a safe and 

responsive facility and a prompt delivery of accurately interpreted reports by capable 

personnel in an efficient, effective and sustainable manner.‖  

 

The basic components of a comprehensive quality management system in radiology 

department include patient safety, process improvement, customer service, professional staff 

assessment, and education, each of which requires strategies for implementing continuous 

programs to monitor performance, analyzing and depicting data, implementing change, and 

meeting regulatory requirements. For smaller departments or practices, the gradual 

introduction of one or more of these components is useful in ensuring the safety and quality 

of their services. 

 

There are 4 key stakeholders in diagnostic imaging: Consumers, Referrers, Providers, and 

Payers (Lau 2006). The best outcome will be achieved if all stakeholders have a good 

understanding of their roles and responsibilities and are committed to delivering these within 

the finite resources by doing the right test for the right patient at the right time for the right 

reason and at the right cost. For the providers of diagnostic imaging services, their role is to 

ensure that quality services are readily accessible and available and meet their communities‘ 

needs and expectations. 

1.1 Problem statement  

 

Each year, many patients utilize the services of radiology departments all around the West 

Bank. But there is no evidence shows that these radiology departments are providing their 

imaging service in the most effective and efficient way, or according to international 

standards. The use of x-rays may cause adverse health effects for patients and healthcare 

professionals if it is used without regulations. 
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The radiology departments in the West Bank have no accreditation, and there are no 

international standards implemented in these departments to regulate the workflow and 

protect patient safety. Therefore, there is a great need to assess the current situation in 

radiology departments in the West Bank hospitals to determine the variations from 

international standards and the level of quality of services provided besides patient and staff 

safety.    

 

1.2 Justification of the study 

The Ionizing Radiation – mainly X-ray- is the basic component needed to produce most of 

the diagnostic images in various modalities founded in almost all radiology departments. 

Diagnostic imaging using X-rays goes back to the time of Roentgen‘s discovery in 1896. The 

use of ionizing radiation for medical purposes should be justified, minimized, and controlled 

in order to reduce the radiation dose to patients and staff. To achieve this goal, the practice in 

radiology departments must follow the international standards.  

 

Quality improvement is essential in radiology department. It aims to improve patient care 

with the intention of maximizing the effect of clinical care and minimizing its harm to the 

individual and to society as a whole. A definition as given by the European Council directive 

is: ―a systematic examination or review of medical radiological procedures which seeks to 

improve the quality and the outcome of patient care, through structured review whereby 

radiological practices, procedures, and results are examined against agreed standards for 

good medical radiological procedures, with modifications of the practices where indicated 

and the application of new standards if necessary‖ (Off 1997. p 22-27). 

 

Since there is no accreditation for any radiology department in the West Bank, this study is 

conducted to evaluate the level of quality in radiology departments in the West Bank 

hospitals against the variation from international standards. Furthermore, in the West Bank, 

there is no previous information or official statistics about the number of repeated films. 

Besides, being an indicator for low efficiency due to excessive use of resources.  
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In Addition, there are no previous studies in the West Bank that have discussed the low 

quality radiological procedures. Specifically, almost all x-ray images are given to patients 

without interpreting them by radiologists, or had been supervised by expert technicians. 

Thus, the following up treatment of patients will be at low level of quality in comparison 

with the interpreted imaging results. 

1.3 Purpose of the study 

The purpose of the study is to assess the level of quality of services provided in the radiology 

and medical imaging departments in the West Bank hospitals, and determine their variations 

from international standards (JCI). 

1.4 Objectives of the study 

The followings are the objectives for the study,  

1- To assess the current level of services provided in the radiology departments in the West 

Bank hospitals. 

2- To determine the variation in the quality of services provided in radiology and medical 

imaging departments in West-Bank in comparison with the JCI standards. 

1.5  Research questions 

1. Who are the service providers for medical imaging in the West Bank? 

2. What are the services provided in radiology departments in the West Bank hospitals? 

3. What is the education level, years of experience, and the gender for the radiology 

technicians who are working in the West Bank hospitals? 

4. What is the adherence level for the organizations managerial and administrative 

structure against the JCI standards? 

5. What is the compliance level for the radiology staff to their duties and responsibilities in 

reference to the code of safe practice for the radiology technicians? 

6. What is the practice level of the radiology departments in performing the rejected films 

analysis as quality indicator for efficiency? 

7. What is the adherence level of the radiology departments to safety precautions? 
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1.6 Assumptions 

1. The participants are cooperative and informative. 

2. The instruments used in the study are valid and reliable. 

Summary 

In this chapter, the problem statement, justification of the study, purpose, objectives, and 

assumptions were discussed. In recent years, there was high level of improvement in 

healthcare industries, and specifically in medical imaging. The quality of services should be 

assured to improve patient treatment as well as their safety. The aim of the study was to 

address the points of weakness in the provision of radiology services in West Bank hospitals, 

in reference to the international standards. 
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Chapter Two 

 

Literature Review  

 

Introduction 

This chapter includes the theoretical background and the previous studies that discussed the 

assessment of practice in diagnostic radiology department.  

 

2.1 Theoretical Background  

 

In the literature, there are several approaches that are concern in the total quality 

management regarding to radiology departments. The main two approaches were the ISO 

(International Organization for Standards) and the JCI Standards (Joint Commission 

International). In this study, the JCI standards were used as a reference, in order to determine 

the level of the adherence of the radiology departments in the West Bank hospitals to these 

standards. 

 

In its 3
rd

 edition, (2007), JCI (Joint Commission International Accreditation Standards for 

Hospitals) defines Accreditation as ―Process in which an entity, separate and distinct from 

the health care organization, usually nongovernmental, assesses the health care organization 

to determine if it meets a set of requirements (standards) designed to improve the safety and 

quality of care‖. Accreditation is usually voluntary. Accreditation standards are usually 

regarded as optimal and achievable. Accreditation provides a visible commitment by an 

organization to improve the safety and quality of patient care, ensure a safe care 

environment, and continually work to reduce risks to patients and staff. Accreditation has 

gained worldwide attention as an effective quality evaluation and management tool. 

 

The accreditation process is designed to create a culture of safety and quality within an 

organization that strives to continually improve patient care processes and results. In doing 

so, organizations improve public trust that the organization is concerned for patient safety 
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and the quality of care, provide a safe and efficient work environment that contributes to 

worker satisfaction, negotiate with sources of payment for care with data on the quality of 

care, listen to patients and their families, respect their rights, and involve them in the care 

process as partners, create a culture that is open to learning from the timely reporting of 

adverse events and safety concerns, and establish collaborative leadership that sets priorities 

for and continuous leadership for quality and patient safety at all levels (JCI 2007). 

The 10-step process for quality assurance was developed by the Joint Commission on 

Accreditation of Health Care Organizations (JCI 2007) includes: 

1. Planning for quality assurance 

2. Developing guidelines and setting standards 

3. Communicating standards and specifications 

4. Monitoring quality 

5. Identifying problems and selecting opportunities for improvement 

6. Defining the problem operationally 

7. Choosing a team 

8. Analyzing and studying the problem to identify its root causes 

9. Developing solutions and actions for improvement 

10.  Implementing and evaluating quality improvement efforts 

 

The ISO is a nongovernmental organization who produces standards for goods production 

and industries, and including healthcare facilities. The standards offer sufficient flexibility to 

apply them in health-care organizations. Furthermore, a radiology department also has some 

characteristics in common with a production company. A quality system according to the 

ISO standards has three main characteristics (Demming 1986): 1. The main focus is on the 

process of delivering the service and not primarily on the outcome, 2. There is a system 

approach. This implies that working processes and authorized and accountable staff are 

identified, performance measured on a regular basis through indicators, and finally a 

feedback loop—defined as transparency, and, 3. The quality system has to be verifiable by 

means of a number of documents such as the quality handbook of the organization, 
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procedures describing the most important working processes, protocols, and the measurement 

results of the indicators. 

 

On the other side, healthcare services have many disciplines, specialties, and many 

sophisticated services. Furthermore, quality in healthcare has several elements, including: 

 Quality control: is a process employed to ensure a certain level of quality in a 

product or service.  The basic goal of quality control is to ensure that the products, 

services, or processes provided meet specific requirements and are dependable, 

satisfactory, and fiscally sound. (Kruskal 2009) 

 Total quality management: is a comprehensive and structured approach to 

organizational management that seeks to improve the quality of products and services 

through ongoing refinements in response to continuous feedback. (Kruskal 2009) 

Also, it focuses on the needs and expectations of customers and the continuous 

improvement of the products.  

 Quality improvement according to Fleming (2008), aims at insuring that the services 

are: Safe: avoiding injuries to patients from care that is intended to help them, 

Effective: providing services based on scientific knowledge to all who could benefit, 

and refraining from providing services to those unlikely to benefit (avoiding underuse 

and overuse), Patient-centered: providing care that is respectful of and responsive to 

individual patient preferences, needs, and values and ensuring that patient values 

guide clinical decisions, Timely: reducing waits and sometimes harmful delays for 

both those who receive and give care, Efficient: avoiding waste, such as waste of 

equipment, supplies, ideas, and energy, and Equitable: providing care that does not 

differ in quality because of personal characteristics such as gender, ethnicity, 

geographic location, and socioeconomic status. 

 Quality assurance: refers to all the activities necessary to ensure that a module, 

component or system conforms to established technical requirements. It encompasses 

all planned and systematic actions and programs that are designed to provide 

confidence that a product or service will meet customer expectations.                                   
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Kruskal et al (2009) argued that it is essential that all imaging departments establish and 

maintain managed, comprehensive, and effective performance improvement programs in 

order to improve the safety and quality of the care that radiologists provide, and to allow 

radiologists and radiology personnel to remain competitive in an increasingly complex 

environment.  

 

Regarding to the International Atomic energy Agency (IAEA), in order to minimize the 

radiation doses to the patients, there should be a justification of the practice, and optimization 

of the protection standards. The basic principles of protection for medical exposures can be 

summarized as follows: 1- Justification of medical exposures: ―Medical exposures should be 

justified by weighing the diagnostic or therapeutic benefits they produce against the radiation 

detriment they might cause, taking into account the benefits and risks of available alternative 

techniques that do not involve medical exposure‖. 2- Optimization of protection for medical 

exposures: ―The doses from medical exposures should be the minimum necessary to achieve 

the required diagnostic objective or the minimum to the normal tissue for the required 

therapeutic objective‖. (IAEA, 2002) 

2.2 Research Studies 

2.2.1 Practice in Diagnostic Radiology 

 

On the basis of the findings of Australian medical defense organizations and malpractice 

insurers, the common risks in radiology are of different forms; missed diagnosis, 

misinterpretation of results, complication from intervention procedures, failure to manage 

adverse events, failure to communicate result to referrer, incomplete or absence of informed 

consent, wrong procedure on wrong patient, incompliance with patient safety, failure to 

communicate with patient, and performing procedure without adequate training. The 

incidents of these risks are likely similar in other countries. Such risks can be eliminated or 

their impact minimized by applying appropriate quality improvement measures (Lau, 2006). 

 

Ondategui-Parra et al (2004), have conducted a cross-sectional study in which a validated 

national survey was sent to members of the Society of Chairmen of Academic Radiology 
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Departments (SCARD) to determine the management performance indicators most 

frequently utilized in academic radiology departments in the United States. 

 The survey was designed to examine the following six categories of 28 performance 

indicators: (a) general organization, (b) volume and productivity, (c) radiology reporting, (d) 

access to examinations, (e) customer satisfaction, and (f) finance. They found that Assessing 

departmental performance with a wide range of management indicators is not yet an 

established and standardized practice in academic radiology departments in the United States. 

Among all indicators, productivity indicators are the most frequently used. 

 

2.2.2 Safety Standards 

2.2.2.1 General Safety and Infection Control 

 

Donnelly et al 2009 have conducted a study to evaluate the effects of the pre established 

program to improving the safety performance of the health care delivery system on safety 

performance and culture in a pediatric radiology department. A comprehensive safety 

program implemented in a  department of radiology included error prevention training for all 

employees, a safety coach program, safety awards, Crucial Conversations training, and 

operational rounds with radiology leaders. The number of serious safety events (events with 

deviation from best practice, patient harm, and causation) that in part involved radiology was 

compared for 2 years after implementation of the program and the previous 2 years 

(baseline). They found that before introduction of the safety program, radiology contributed 

to a serious safety event an average of once every 200 days as opposed to once in 780 days 

after implementation of the program, and they conclude that the program is having a positive 

effect on safety performance. 

 

Goldenhirsch-Azriel (2010), has conducted a study to describe the process of transferring 

patients from the Department of Emergency Medicine (ED) to the radiology department in 

Mount Scopes Hospital, Jerusalem. She used prospective observational study. 160 patients 

scheduled for transfer to the Radiology Department were observed over a six month period. 

Observations were performed by three trained observers (including the author). Observers 

noted all activities, verbal exchanges, use of equipment and the period of time at which they 
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occurred. Each observation began when the physician ordered an x-ray and ended on the 

patient's return to the ED. All observations were performed during day and evening shifts (8 

AM to 11 PM). She founded that only 3 transfers were conducted according to the procedure 

protocol. No incidents of patient harm were recorded. 62% of patients left the ED not 

according to the protocol. In 16% of transfers there was an extreme problem in the process of 

leaving the ED and 13% had extreme problems on the stage of arriving to the radiology 

department. 43% of patients returned to the ED without an escort. ED nurses were aware of 

the returning of 22% of patients who left the ED.  The average delay time outside the ED was 

33 minutes. 20% of patients were out of the ED over 45 minutes. 50% of patients with 

trauma returned to the ED unescorted. She concluded that there is a lack of a safety 

atmosphere in the ED Mt, Scopus. In addition, there is a great need for an intervention 

program that would increase the safety awareness and cooperation between the various 

human factors, in order to prevent the next event before it occurs. 

 

2.2.2.2 Standards of Radiation Safety in Diagnostic Radiology 

 

Yoshinaga et al (2004), have conducted a study to determine the cancer risk among 

radiologists and radiologic technicians because they were among the earliest occupational 

groups exposed to ionizing radiation and represent a large segment of the working population 

exposed to radiation from human-made sources. The authors reviewed epidemiologic data on 

cancer risks from eight cohorts of over 270 000 radiologists and technicians in various 

countries. The most consistent findings were: Firstly, high radiation exposure among early 

medical radiation workers resulted in excess risks of leukemia and cancers of the skin and, in 

women, breast. Secondly, no excess cancer risk is evident among more recent workers. 

Finally, marked improvements in radiation protection practices in recent times have led to 

reduction in occupational exposures and cancer risks. The authors recommend that continued 

follow-up is necessary because recent workers are still young and have experienced different 

types of exposures from use of new radiologic procedures. 

 

Johnston et al (2002), have conducted a study to evaluate current attitudes
 
and radiation 

protection practices among radiologic technicians
 
following recent reports of the dramatic 
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increase in radiation
 
dose in the United States because despite early recognition of the 

potential hazards
 
of ionizing radiation and research documenting these hazards

 
over the past 

115 years, problems persist regarding the safety
 
of medical procedures that use ionizing 

radiation for imaging. The researchers have sent a survey to a random sample of 

2000
 
radiologic technicians in the U.S and found that radiologic technicians are aware of 

exposure increases
 
and may be contributing to the increase in patient dose, largely because 

there is a lack of in-service education. 

Arslanoğlu et al (2007), have conducted a study to investigate the level of doctors‘ and intern 

doctors‘ knowledge about patients‘ radiation exposure doses during common radiological 

procedures. The researchers have asked 177 doctors to find the equivalent doses of radiation 

for common radiological examinations when a normal chest X-ray is accepted as one unit 

using a questionnaire listing the radiation doses of routine radiological diagnostic procedures. 

They found that most of the doctors and intern doctors underestimated real radiation doses 

(93.1%, n = 156), 4% (n= 7) did not know that ultrasound does not utilize ionizing radiation, 

and 27.4% (n = 47) did not know that magnetic resonance imaging does not entail ionizing 

radiation. 

 

2.2.3 Efficiency 

2.2.3.1 Rejected Films Analysis 

 

Reject analysis is described by the Quality Assurance Working Group of the Diagnostic 

Methods Committee of the British Institute of Radiology as ‗the critical evaluation of 

radiographs which are used as part of the imaging service but do not play a useful part in the 

diagnostic process (Prieto et al 1998). 

 

Özsunar, et al (2006), had conducted a study using a sampling analysis to determine the 

quality of radiographs, to discuss the causes of wasted resources, and to present possible 

solutions. They have reviewed 120 radiological examinations from 40 different institutions in 

4 reference centers and found that coverage area 32.5% (39/120), FOV (Field Of View) 16% 

(14/ 86), X-ray dosage 16% (15/94), film processing 31% (37/120), sequence or window 
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65% (53/81), window level 44% (36/81); contrast material 51% (25/49), timing of contrast 

material 61% (30/49). Only 22% of the examinations were classified as excellent, whereas 

47% required complete or partial repetition. 

 

Peer et al (2009), had conducted a study for a comparative analysis of rejected radiographs in 

conventional and digital radiology under the aspects number of rejected images and reasons 

for rejection. During 2 months waste films of conventional radiography were collected; in 

digital radiography each image-delete command at the post processing workstation was 

documented. Rejected images were analyzed and assigned to four categories.  

The overall reject rate was 27.6%in the conventional and 2.3%in the digital department. 

Whereas in the conventional department the main reason for rejection was exposure and 

others (problems related to film handling), the main reason in the digital environment was 

positioning. The high exposure tolerance of digital systems markedly reduces the amount of 

faulty images. 

 

Deitch et al (1994), had conduct a study with two main objectives, first, to study the nature 

and extent of radiologists‘ Involvement In and their attitudes toward quality assessment (QA) 

and continuous quality improvement (CQI) total quality management (TOM) in hospitals and 

in offices; and second, to ascertain whether differences in size, type, and location among 

hospitals and nonhospital radiology offices affect the QA and CQI-TQM activities of 

radiologists. They found that 86% of the radiology departments have programs to monitor 

and evaluate physician performance. 51% collect incorrect diagnoses by specific radiologist. 

28% collect some of their QA data through computerized information systems. There were 

some statistically significant differences by hospital size and location, with larger hospitals 

and urban hospitals being more likely to engage in some QA activities. QA and CQI 

programs were less common in offices than in hospitals. Respondents representing 58% of 

hospital radiology departments thought that QA and CQI contributed to improvement in 

patient care.  
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Only 19% of radiology practices answered that CQI has been of cost benefit to their 

organization. The questionnaire used by Deitch (1994) gives a good overview of the relevant 

items that can be of help in evaluating one‘s own department. Seltzer et al (1994) describe 

the use of quality-management techniques to improve the turnaround time of radiology 

reports, which are: 1)
 
Providing home computer terminals, (2) implementing a buddy system 

for
 
proxy signing, (3) eliminating the requirement for a signature from a

 
fellow or resident, 

(4) teaming groups of radiologists with specific
 
transcriptionists, and (5) streamlining 

transcription service. Crabbe et al (1994) performed the same task by using work-flow 

analysis techniques. They also discuss the use of indicators, based on data from the 

Radiology Information System (RIS) in their department. Deitch et al (1994) also found that 

58% of radiologists believe that the introduction of QA and/or CQI/TQM programs 

contributed to the improvement of patient care. On the other hand, only 19% believed that 

efforts concerning quality result in a positive cost-benefit effect to their organization. 

2.3 Local Studies 

Hamarsha (2009), has conducted a study to assess physicians‘ knowledge about the possible 

risks that are associated with the use of radiological examinations among the Palestinian 

patients in general hospitals. He used a self-reported questionnaire which was distributed to 

167 physicians working at the biggest referral hospitals: Al-Makassed Hospital in East 

Jerusalem and Ramallah Governmental Hospital in the West Bank. A total of 163 

questionnaires were retuned, and the response rate was 97.6%. Findings revealed lack of 

knowledge regarding the radiation hazards associated with the use of radiological 

examinations among the Palestinian physicians. It's found that only one-third of the 

physicians have received a radiation protection course during their undergraduate study or at 

the workplace. The researches indicated that it is needed to increase physicians' knowledge 

and awareness about the potential hazards associated with the use of radiological 

examinations. This in turn may help to reduce the exposure of the Palestinian patients to the 

potentially harmful effects of ionizing radiation produced by unnecessary radiological 

examinations. 
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Kharouf (2010), has conducted a study to determine the factors that affect retention of the 

radiographers in the Palestinian health care system and to compare the different sectors of the 

Palestinian healthcare system according to the level of retention in each sector and the 

different motivational factors provided by each sector. He used a cross sectional survey 

design of all employed radiographers of the Palestinian health Care system, who have 

graduated before the year (2007) was implemented in this study. The study results revealed a 

high turnover frequency among the Palestinian radiographers with a frequency rate of around 

70%. It was found that the public sector has the highest retention frequency, while the private 

has the least. It was found that not only the financial incentives are important for retention of 

the radiographers but also radiation protection, friendly relationships with peers, job security 

and administration efficiency are important for retention .The study results showed that the 

current shortage of the radiographers tend to be a surplus in the few coming years. The 

researcher recommended that decision makers to improve the retention of the radiographers 

by addressing the problems related to payment, working conditions, Supervision quality, 

administration efficiency and job security in each sector and to control academic health 

education according to the need of the health system. 

The literature review showed that policy and decision makers in addition to researchers have 

been paid their attention on the quality of services in diagnostic radiology. They are all aim 

to increase the effectiveness and efficiency, in versus of decrease faults. Most of the 

researchers indicate the rejected films analysis as quality indicator for efficiency in 

diagnostic radiology departments. The overall objective of this study was to assess the level 

of quality of services provided in all radiology departments in the West Bank, which was the 

first study in this field. In addition, it is different from the other studies conducted previously, 

which were concerned in specific topics. On the other side, the study has used the rejected 

films analysis as quality indicator to assess the efficiency, which was the main indicator for 

quality in other international studies. In general, the study empathize the main aspects used in 

the international studies regarding to quality improvement in radiology departments in order 

to provide a platform for quality assessment. 
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Summary  

This chapter presented the theoretical background, international researches, and the local 

studies that have discussed the quality of practice in radiology departments. 
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Chapter Three 

 

Conceptual Framework  

 

Introduction 

 

The purpose of the study was to assess the quality service provided in radiology and medical 

imaging departments in West Bank hospitals. This chapter includes the conceptual 

framework and both conceptual and operational definitions of the variables that might have 

an impact on the quality services in radiology and medical imaging departments. 

 

3.1 Conceptual Definitions  

 

Quality: ―the totality of features and characteristics of a product or services that bears its 

ability to satisfy stated or implied needs‖ (ISO 8402, 1986, 3.1). 

Quality in Diagnostic Radiology: ―a timely access to and delivery of integrated and 

appropriate radiological studies and interventions in a safe and responsive facility and a 

prompt delivery of accurately interpreted reports by capable personnel in an efficient, 

effective, and sustainable manner‖(Lau, 2006). 

Standards: agreed qualities and processes, designed to ensure a product, service or method 

will perform consistently at a designated level (The Australian Council for Safety and 

Quality in Health Care (ACSQHC, 2005). 

Organization: addresses the management, administration, infrastructure, and policies for the 

hospitals that have radiology departments in West Bank in addition to their site, type of 

provider, and equipment.  

Diagnostic Radiology: Branch of medicine that deals with the scanning of radiographic 

images of the body to diagnose illness and disease and evaluate the effects of treatment. 

Radiology Department: medical facility in which diagnostic images are produces for 

patients by using several imaging modalities in accordance to referral physician requests.  

 



18 

 

Staffing: Main factors of the radiology personnel in the department, including their 

qualifications, education, years of experience and their duties and responsibilities. 

Radiologists: medical specialists trained in the use of medical imaging techniques to study 

human anatomy, pathology and physiology and to define disease processes Australian 

Healthcare Associate (AHA, 2006). 

Radiologic Technician: practitioner and/or prescriber, performs the radiographic 

examination that creates the images needed for diagnosis. 

Efficiency: effective operation as measured by a comparison of production with cost such 

time, and money (Miflin 2002). 

Patient Safety: generally known as a state of patients to be free of risks and injuries. 

Furthermore, safety activities also include infection control policies (Kohn 2000). It is 

defined as actions undertaken by individuals and organizations to protect healthcare 

recipients from being harmed by the effects of healthcare services (Spath 2000). 

Occupational Safety: in radiology departments, the occupational safety is the policies, 

activities, and supplies used to ensure personnel safety. Moreover, ILO and WHO have 

shared the same definition, which was "Occupational health should aim at: the promotion and 

maintenance of the highest degree of physical, mental and social well-being of workers in all 

occupations; the prevention amongst workers of departures from health caused by their 

working conditions; the protection of workers in their employment from risks resulting from 

factors adverse to health; the placing and maintenance of the worker in an occupational 

environment adapted to his physiological and psychological capabilities; and, to summarize, 

the adaptation of work to man and of each man to his job"(WHO & ILO 1995). 
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3.2 Operational Definitions  

 

For this study, there were six main elements that the review of the literature revealed as 

contributors for the quality of services in diagnostic radiology departments. These were: 

 

3.2.1 Organization 

3.2.1.1 Structure and administrative of the hospital 

Work place factors including hospital site, type of provider, and sum of units in radiology 

departments. Questions 1.01-1.03 

 

 3.2.1.2 Policies and Management description of the hospital 

Policies and leadership management of the hospitals in addition to infrastructure, provision of 

services, and practice of radiology departments. Questions A.01-A.33 

 

3.2.2 Staffing 

Personal data of the radiology technicians, including the gender, level of education, years of 

experience. Questions 1.04-1.07  

In addition to duties and responsibilities the radiology technicians have to follow and apply 

in their practice. Questions B.01-B.22 

 

3.2.3 Efficiency 

Process conducted by head of technicians to review the repeated films or examination in 

order to determine to causes of faults and also to calculate the used resources.  

Questions C.01-C.15 

 

3.2.4Safety 

3.2.4.1 Occupational Safety 

IAEA Standard requirements and precautions applied to ensure patients and operators safety 

during the use of ionizing radiation.  

Questions D.01-D.23. 
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3.2.4.2 Patient Safety 

JCI and IAEA recommended guidelines to be applied to ensure patient safety during the 

radiologic examinations. Questions D.24-D.35 

 

3.2.4.3 Infection Control 

Standards for prevention of the infections transmission during the examinations in the 

radiology departments, these standards is recommended by ―Hospital Infections in Radiology 

Clinics (Üstünsöz, 2005)‖. Questions D.36-D.56 
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3.3 The Study’s Conceptual Framework 

Figure (3.1) shows the study of conceptual framework. The framework developed was based 

on the literature reviewed, and it include factors related to demographic data, organizational 

factors, standards of quality of care, and standards of performance of diagnostic radiology. 

 

Figure 3.1: Linking the selected demographic data and organizational factors with the 

application of quality standards and the standards of diagnostic radiology practice 
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3.4 Factors affecting the quality of service in radiology department 

Quality of service in radiology department generally has several determinants including 

organizational managerial structure, staffing, efficiency, and safety. The importance of 

improving the quality of services provided in diagnostic radiology emerges from the role of 

these services in prevention of diseases through early detection such as mammography, 

diagnosis of pathologies such as CT, and treatment in some cases through interventional 

radiology including biopsies and drainage. 

 

3.4.1 Organizational managerial structure 

It is highly recommended that all organization get accreditation from any of the international 

bodies. Therefore, organizations must set their objectives, plans, and develop policies to 

establish a comprehensive quality improvement programs to increase the effectiveness and 

the efficiency of the practice in radiology departments which will result in a great impact on 

patient diagnosis and quality of care. Furthermore, the administration of the organization 

should support their institutions in the quality improvement process; this support could be 

financial or administrative. (Kruskal 2009) 

 

Otherwise, radiology departments in each organization considered as revenue departments 

because the services are provided to outside customers beside the inside patients. So, 

organization should pay their attention to increase the quality of services to increase the 

revenues and benefits. In addition, radiology services should be provided to meet patients 

and customer needs and demand including advanced modalities, accessibility, and within the 

local and national standards and regulations. (JCI 2008) 

 

The infrastructure and design of radiology department also has an impact on the quality of 

service through a wide examination room for each modality which would be in line with 

respecting patient dignity and privacy, in addition to patient satisfaction. Furthermore, 

hospitals should place appropriate emphasis on patient safety such as patient rights. 

 

 

 



23 

 

3.4.2 Staffing 

Human resources section is the second important determinant in increasing the quality of 

service. Basically, the accreditation prerequisites for radiology departments indicate that both 

radiologists and radiologic technicians must be at high level of education and experience to 

be able to provide radiology services.(JCI 2008) Furthermore, the continuous learning and 

training increases the quality of services because of the continuous rapid innovations in the 

field of medical imaging which require advance training courses for radiology personnel, 

decrease the number of failed procedure, and also increase the effectiveness. On the other 

side, radiology personnel should also be qualified in the emergency condition as a medical 

team to participate in and urgent cases in radiology department. 

 

3.4.3. Efficiency 

The leaders of organizations and radiology departments should pay their attention to a major 

quality indicator, which is the efficiency. Efficiency parameters can give clear information 

about the practice in diagnostic radiology and good feedback in quality control processes. As 

much the efficiency increased the utilization of scanners and scanning room turn around. It is 

also increased besides that the repetition of procedures, the number of personnel per scanner, 

and maintenance downtime for equipment would be decreased.  

 

3.4.4 Safety 

Safety measures include occupational safety for personnel, patient radiation and general 

safety, and infection control. There is a great focus on patient safety though the literature and 

in accreditation requirements. A radiation safety program should be in place, followed, and 

documented in all radiology departments. That include: 

1. Leadership: all organization should take into account the errors identifications. 

2. Management of information: all patient information must be documented especially 

in giving medication to prevent risk to patients and reduce unnecessary radiation 

dose. (Borgstede and Znninger 2004) 

Although the quality of image generally increases in increasing radiation exposure, 

technicians should be compromised in using the radiation in order to reduce patient doses 

while keep good quality of images ALARA principle (As Low As Reasonable Achievable). 
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Summary 

The conceptual framework addresses the basic components of quality assurance in diagnostic 

radiology. Furthermore, the chapter presented the conceptual and operational definitions of 

the study variables. 
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Chapter Four  

 

Methodology 

 

Introduction 

A detailed description of the study methodology is presented in this chapter, including study 

design, target population, data collection instrument, and data statistical analysis. 

 

4.1 Study design 

A qualitative (observational) descriptive study was used, since qualitative research design is 

broadly defined as "any kind of research that produces findings not arrived at by means of 

statistical procedures or other means of quantification" (Strauss and Corbin, 1990, p. 17).  

 

4.2 Target Population 

The target population of this study was all the radiology and medical imaging departments in 

the West Bank hospitals. Thirty hospitals out of fifty hospitals have radiology department.  

 

Table (4.1):  Distribution of radiology departments in the West Bank hospitals  

# District Hospitals  

1. Jenein 3 

2. Nablus 6 

3. Tul karem 2 

4. Qalqeilia 2 

5. Salfeat 1 

6. Ramallah 4 

7. Jericho 1 

8. Jerusalem 4 

9. Bethlehem 3 

10. Hebron 4 

Total 30 

     Source: Palestinian Medical Imaging Association, www.pmia.org. 2009 

http://www.pmia.org/
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4.3 Study Instrument  

The researcher formulated the check list from the following resources.  

1. Code of Safe Practice for the use of X-Ray in Chiropractic Diagnosis (2010).  

2. Guidelines for Quality Assurance in Radiation Protection for Diagnostic X-Ray 

Facilities: Large X-Ray Facilities (Poletti, 1995) 

3. applying Radiation Safety Standards in Diagnostic Radiology and Interventional 

Procedures, (IAEA, 2002). 

4. The Royal Australian and New Zealand College of Radiologists. 

 Standards of Practice for Diagnostic and Interventional Radiology,  

 (RANZCR, 2009). 

5. Hospital Infections in Radiology Clinics, (Üstünsöz, 2005). 

 

The items of the final check list were modified and translated into Arabic (Appendix C) in 

order to be suitable for situation in West Bank hospitals, and then, the items were back-

translated into English (Appendix D).  Furthermore, the items were constructed using 5 

points Likert Scale to indicate the degree to which the departments comply with the standards 

according to the researcher observational assessment and the response of the head of 

departments. In this study, a Likert Scale was weighted as Always = 5,  

Mostly = 4, Sometimes = 3, Rare = 2, and Never = 1. 

 

4.3.1 Study Variables 

The study consists of independent and dependent Variables, which are: 

1. Independent Variables: the characteristics of the technicians including gender, level of 

education, years of experience, site of the hospital, type of provider, and sum of units in 

each department. 

2. Dependent Variables:  

a. Standards of Quality 

 Organizational Structural Description (Q A.01-A.13) 

 Organizational Managerial Description (Q A.14-A.33) 

 Radiology technician duties and responsibilities (Q B.01-B.22) 
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b. Quality Standards for Diagnostic Radiology 

 Rejected Film Analysis (Q C.01-C.15) 

 Safety Precautions (Q D.01-D.56) 

  

4.3.2 Validity of the instrument 

Validity refers to the degree to which the instrument measures what is supposed to measure 

(Polit 2006). The questionnaire was reviewed by 5 specialists in diagnostic radiology, 

radiation protection, and research experts (Appendix E) to determine whether the items of the 

questionnaire were relevant to study purpose. Items were slightly modified according to 

experts‘ recommendations. Main modifications were on formatting and rearrangements of 

the items, adding or removing items, and language editing. No Substantial modifications 

were recommended. 

 

4.3.3 Reliability of the instrument 

Cronbach Alpha was used to determine the reliability of the instrument. The reliability 

Coefficient for all items is 0.94. Table (4.3) showed that the reliability coefficient values 

were high for all sub-items.  

 

Table (4.2): Reliability coefficient for standards of quality service in diagnostic 

radiology 

Standard Number of Items Reliability Coefficient 

Organizational Structural and  Managerial Description 33 0.711 

Radiologic Technicians duties and responsibilities 22 0.829 

Rejected Film Analysis 15 0.959 

Safety Precautions 56 0.906 

Overall scorers 126 0.944 

 

4.4 Ethical Considerations 

Al-Quds University has sent an official letter to all hospitals that provide imaging services in 

the West Bank (Appendix A) asking for permission to collect data from radiology 

departments, and the MOH confirmed by official letter to Al Quds University in addition to 

the hospitals of MOH (Appendix B). Also, respondents were assured that the date will be 

used for research purposes only, and they were have the right to refuse to participate or 
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withdraw from the study at any time through informed consent attached to the questionnaire. 

Furthermore, hidden assessment was performed in units while technicians are working to 

determine their performance usually.  

 

4.5 Study Setting 

The study was conducted in Radiology and Medical Imaging Departments in all Hospitals in 

West Bank. 

 

4.6 Study Period 

The study was conducted in the period between August 2010, and January 2011. 

 

4.7 Data Collection 

The assessment process was performed by the researcher in all the radiology departments 

during the period between September 2010 and November 2010. Observation and data 

collecting were carried out. The researcher noted all activities in all units and held in depth 

interviews with head of radiology departments using the check list of the assessment. All the 

heads of departments agreed to participate in this study. Data regarding to structure and 

infrastructure of the hospital, equipment modalities and performance of radiology technicians 

practices were determined through site assessment. Otherwise, data regarding to 

organizational management and policies, qualifications of radiology staff, and issues related 

to staff management were obtained via interviews with the head of department in each 

hospital. 

 

4.8 Data entry and statistical analysis 

The data was analyzed using the Statistical Package for Social Sciences (SPSS), version 17. 

Frequencies and descriptive statistics were used to measure the means, SDs, and percentages. 

 

4.9 limitations of the study 

The main limitations for this study were: 

1- Methodological: the challenges were observational bias, mainly due to the lack of 

experience of the researcher. 
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Cooperation: in few hospitals, the heads of radiology departments were reluctant to give 

information regarding to their departments. 

 

Summary 

The variables used in the study were discussed in this chapter, in addition to the methods 

used to conduct this study. The assessment was done in all departments after testing the 

validity and reliability of the items in the questionnaire. Finally, results analyzed using SPSS 

17.  
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Chapter Five 

 

Findings of the Study 

 

Introduction 

 

This chapter presents the results of the study including descriptive statistics of the 

respondents, in addition to testing the hypothesis. For the purpose of this study, we consider 

the assessment criteria for the practice in radiology departments according to the percentage 

as high 85.0%-100%, moderate 70%-84.9%, and low under 70%. 

 

5.1 Demographic and departmental statistics  

 

The study was performed in all radiology and medical imaging departments in all West Bank 

hospitals. Thirty hospitals are distributed over three regions, 14 in the north, 9 in the Center, 

and 7 in the South respectively. The provision of the imaging services among the radiology 

departments in the West Bank hospitals varies according to the type of service provider.  

 

5.2 Finding related to the answers of the research questions 1-3 

 

Q1. The main providers of radiology and medical imaging services were: 11 MOH hospitals 

(36.6%), 8 Private hospitals (33.4%), 10 hospitals NGOs (26.6%), and 1 UNRWA 

hospital. Although the MOH was the largest provider for imaging services, the 

availability of advanced imaging modalities was greater in other sectors such as NGOs 

and Private. See table (5.1). Specifically, the distribution of the basic units of radiology 

departments shows that all departments in the West Bank hospitals provide routine x-

ray services (n=30), but only 63.4% have radiologist (n=19), 56.7% provide 

Fluoroscopy (n=17), 56.7% provide U/S (n=17), 50%, provide CT (n=15), 16.7% 

provide Mammography (n=5), 13.4% provide Interventional Radiology (n=4), and only 

6.7% \provide MRI (n=2). See table (5.1). 
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Q2. Regarding to the radiology technicians, results showed that 93.7% of the radiology 

technicians who are working in radiology and medical imaging departments were males 

(n=165), and only 6.3% were Females (n=11). In relation to their academic level, 

28.9% of the radiology technicians have diploma certificate (n=51), 67% have bachelor 

certificate (n=118), 2.27 % have master certificate (n=4), 1.7 % have other certificates 

(n=3), and none of the technicians hold doctorate certificate. See table (5.1). 

 

Q3. The distribution of radiology technicians in radiology departments according to their 

experience showed that 25.6% of the radiologic technicians who are working in 

radiology and medical imaging departments have up to 2 years experience (n=45), 

22.1% have years of experience 2-5 years (n=39), 16.5% have years of experience 6-10 

years (n=29), 9.65% have years of experience 11-15 years (n=27), and 20.5% have 

years of experience above 16 years (n=36). See table (5.1). 
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Table (5.1) Distribution of the demographic and departmental statistics for radiology 

departments and radiology personnel in the West Bank hospitals according to the type 

of provider 

 MOH NGOs Private UNRWA Total 

Distribution of radiology departments according to the site 

Site Freq. Percent. Freq. Percent. Freq. Percent. Freq. Percent. Freq. Percent. 

North 6 20.0% 3 10.0% 4 13.3% 1 3.34% 14 46.6% 

Center 2 6.6% 6 20.0% 1 3.3% 0 0.0% 9 30.0% 

South 3 10.0% 1 3.34% 3 10.0% 0 0.0% 7 23.4% 

Total Scores 11 36.6% 10 33.4% 8 26.6% 1 3.34% 30 100% 

Distribution of imaging services provided in the radiology departments  

Modalities Freq. Percent. Freq. Percent. Freq. Percent. Freq. Percent. Freq. Percent. 

Radiologist 5 16.6% 6 20.0% 8 26.6% 0 0.0% 19 63.3% 

Conventional 11 36.6% 10 33.3% 8 26.6% 1 3.3% 30 100% 

Fluoroscopy 5 16.6% 6 20.0% 6 20.0% 0 0.0% 17 56.6% 

U/S 5 16.6% 4 13.3% 8 26.6% 0 0.0% 17 56.6% 

CT  5 16.6% 4 13.3% 6 20.0% 0 0.0% 15 50.0% 

MRI 0 0.0% 1 3.34% 1 3.3% 0 0.0% 2 6.67% 

Mammography 1 3.3% 3 10.0% 1 3.3% 0 0.0% 5 16.6% 

IR 0 0.0% 3 10.0% 1 3.3% 0 0.0% 4 13.3% 

Distribution of radiology technicians according to gender 

Gender Freq. Percent. Freq. Percent. Freq. Percent. Freq. Percent. Freq. Percent. 

Males 92 52.2% 41 23.3% 30 17.0% 2 1.1% 165 93.7% 

Females 2 1.1% 6 3.4% 3 1.7% 0 0.0% 11 6.3% 

Total Scores 94 53.4% 47 26.7% 33 18.7% 2 1.1% 176 100% 

Distribution of radiology technicians according to educational level 

Education Freq. Percent. Freq. Percent. Freq. Percent. Freq. Percent. Freq. Percent. 

Diploma 32 18.1% 14 7.9% 5 2.8% 0 0.0% 51 28.9% 

Bachelor 61 34.5% 29 16.4% 26 14.7% 2 1.1% 118 67.0% 

Master 0 0.0% 4 2.2% 0 0.0% 0 0.0% 4 2.2% 

Doctorate 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Other 1 0.5% 0 0.0% 2 1.1% 0 0.0% 3 1.7% 

Total Scores 94 53.4% 47 26.7% 33 18.7% 2 1.1% 176 100% 

Distribution of Radiology technicians according to years of experience 

Experience Freq. Percent. Freq. Percent. Freq. Percent. Freq. Percent. Freq. Percent. 

< 2 years 21 11.9% 14 7.9% 9 5.1% 1 0.5% 45 25.5% 

2 – 5 years 19 10.7% 8 4.5% 12 6.8% 0 0.0% 39 22.1% 

6 – 10 years 16 9.0% 7 3.9% 5 2.8% 1 0.5% 29 16.4% 

11 – 15 years 21 11.9% 4 2.2% 2 1.1% 0 0.0% 27 15.3% 

> 16 years 17 9.6% 14 7.9% 5 2.8% 0 0.0% 36 20.4% 

Total Scores 94 53.4% 47 26.7% 33 18.7% 2 1.1% 176 100% 
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5.3 Organization / hospitals management and administration     

                                                                                                

In this section, questions were asked about the managerial and administrative description of 

the hospital. Two types of questions were used; first part (Q 01-13) was a true/ false type, 

and the second part (Q 14-33) Likert Scale questions.                                                       

 

Results showed that 58.2% percent (first part was 51.8% percent, and 64.6% for the second 

group) of the hospital administrations in the West Bank adhere to the JCI standards. In 

addition, it was clear that there were low attention by the hospital management systems to 

develop policies regarding to apply the standards in radiology and medical imaging 

departments. Specifically, results of part one showed that any of radiology departments does 

not apply JCI Standards for diagnostic radiology departments. Besides, although all 

radiology departments provide diagnostic imaging services 24 hours/day and 7 days/week, 

only 6.7% of departments provide all radiology and medical imaging Services. 86.7% of 

equipments in radiology departments have been licensed by Ministry of Health. 93.4% of the 

radiology technicians have updated licenses from Ministry of Health. Seventy percent of 

organizations give their radiology personnel a radiation exposure allowance, but only 10% 

give additional radiation leave.  

 

Moreover, results of part tow mainly showed that 50.7% of the departments conduct periodic 

maintenance, 51.3% provide reports for each procedure, 32.7% utilize the digital systems, 

46% have reception office, and only 30% have procedure manuals in all units. See tables (5. 

2), (5.3) for more details. 

 

Table (5.2): The frequency and percentage, of the answers for the structural and 

managerial description of the hospitals (part 1) 

# Question No Percent. Yes Percent. Assessment 

A.01 The organization applies the JCI standards for 
quality in radiology department 

30 100% 0 0.00% Low 

A.02 The organization holds the accreditation certificate 

for radiology department from the  JCI  

30 100% 0 0.00% Low 

A.03 The organization provides the radiology services 7 

days a week 

1 3.3% 29 96.7% High 

A.04 The organization provides the radiology services 24 2 6.7% 28 93.3% High 



34 

 

hours a day 

A.05 Radiology department has all types of  medical  

imaging equipment 

28 93.3% 2 6.7% Low 

A.06 All types of imaging examinations including those 

with contrast medium and interventional radiology 

are performed  

28 93.3% 2 6.7% Low 

A.07 All the equipment in radiology department are 

licensed by Ministry of Health 

4 13.3% 26 86.7% High 

A.08 All the technicians and radiologists hold  degrees 

from educational institutes recognized by both; 

Ministries of Health and High Education 

2 6.7% 28 93.3% 

 
High 

A.09 All the technicians and radiologists hold a valid  

license of practice from the Ministry of Health  

8 26.7% 22 73.3% Moderate 

A.10 All the technicians and radiologists are members of 

professional unions 

4 13.3% 26 86.7% High 

A.11 Number of technicians is appropriate for equipment 

operating  

15 50% 15 50.0% Low 

A.12 Radiation workers receive additional salary 

allowance   

9 30% 21 70.0% Moderate 

A.13 Radiation workers receive additional leave days 27 90% 3 10.0% Low 

Total Score 48.2%  51.8% Low 

 

Table (5.3): The mean scores, standard deviation, and percentage, of the Structural and 

Managerial Description of the Hospitals (part 2) 

# Question Mean SD Percentage Assessment 

A.14  Periodic preventive maintenance is performed 2.53 1.50 50.7% Low 

A.15 The down time of the equipment is short 4.03 1.3 80.7% Moderate 

A.16  Procedure manuals are founded in each imaging unit 1.50 1.23 30.0% Low 

A.17 Newly hired RTs are trained on all imaging modalities by 

experienced existed ones  

4.43 1.16 88.7% High 

A.18 Following their training period, newly hired RTs are 

evaluated by the chief RT 

3.33 1.77 66.7% Low 

A.19 All RTs in the department can efficiently operate all types 

of the imaging equipment 

4.27 1.08 85.3% High 

A.20 The department provide continuous education programs 1.43 1.00 28.7% Low 

A.21  The space of the imaging rooms is appropriate 3.47 1.50 69.3% Low 

A.22 The imaging rooms have changing cubicles  3.37 1.63 73.3% Moderate 

A.23 Direction signs are available on walls 3.77 1.45 75.3% Moderate 

A.24  The senior RT checks the imaging results before 

dispatching  

3.57 1.45 71.3% Moderate 

A.25 All imaging examinations are interpreted by qualified 

radiologists before dispatching 

2.57 1.50 51.3% Low 

A.26  Patient‘s information is presented on the hard and soft 

copies of all imaging results 

3.47 1.39 69.3% Low 

A.27  All procedures and disposables are documented 4.20 1.16 84.0% Moderate 

A.28  Chief technician is involved in the inventory process 3.43 1.74 78.7% Moderate 

A.29  The radiology department utilize digital documentation 1.63 1.33 32.7% Low 

A.30  List of fees is available for each examination 4.27 1.44 85.3% High 

A.31  The department has agreements with health insurance 

bodies from outside the hospital 

3.60 1.89 72.0% Moderate 

A.32 Exam appointments are available the reception office 2.30 1.84 46.0% Low 
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A.33  Appointment usually be within few days 3.43 1.78 78.7% Moderate 

Total Scores 3.23 1.46 64.6% Low 

Overall scores   58.2% low 

 

5.4 Staffing 

 

In this section, questions had been asked about the duties and responsibilities for the 

radiology technicians to assess the compliance level with the standards. 

 

Results showed that 70.0% (m=3.5 ± 1.0) of radiology technicians comply with their duties 

and responsibilities. Specifically, results showed that only 32% of the departments provide 

informed consent to patients. In addition, results showed that the technicians did not pay 

attention to continues learning. See Table (5.4) for further detailed information. 

 

Table (5.4): The mean scores, standard deviation, and percentage, of the duties and 

responsibilities of the radiology technicians 

# Question Mean SD Percentage Assessment 

B.01 In each imaging unit, and at the start work, assigned RT 

performs sanity check on the equipment 

4.60 0.81 92.0% High 

B.02 The RT takes all necessary steps to assure his own safety, 

patient safety, and follows the recommended equipment 

operation instructions to maintain the equipment 

4.17 1.05 83.3% High 

B.03 The RTs adhere themselves to the institution uniform 3.50 1.59 70.0% Moderate 

B.04 The RTs make sure to wear ID badge 2.33 1.37 46.7% Low 

B.05 The chief RT performs inventory checks and report 

shortages to the department manager 

4.23 1.04 84.7% Moderate 

B.06 The RT provides each patient with clean linens and gowns  3.23 1.59 64.7% Low 

B.07 The RT clearly explains the radiographic procedure to the 

patients 

3.73 1.36 74.7% Moderate 

B.08 The RT obtains and documents consent form from each 

patient undertaking contrast media exams or intervention.  

1.60 1.40 32.0% Low 

B.09 The RT provides help and assistance whenever there is a 

need for that 

4.30 1.02 86.0% High 

B.10 All patients are served equally 4.27 0.90 85.3% High 

B.11 Dealing with patient information are kept in discrete 

manner  

4.60 1.03 92.0% High 

B.12 The RT assists the radiologist when performing contrast 

media and/or interventional procedures 

3.67 1.80 73.3% Moderate 

B.13 The staff is well adhered to the medical imaging guidelines 

and instruction  

3.47 1.55 69.3% Low 

B.14 The imaging procedure is performed according to the 

referral request 

4.50 0.97 90.0% High 

B.15 Sub-optimal radiographs are not handed to the patients 3.87 1.28 77.3% Moderate 
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B.16 The RT checks the image quality before the patient leaves 

the imaging unit  

4.27 1.01 85.3% High 

B.17 The RT provides the radiologist with the images for 

interpretation 

2.40 1.73 48.% Low 

B.18 Following the radiographic procedure, the RT explains to 

the patient the waiting time and result collection place 

4.37 1.2 87.3% High 

B.19 The RT maintains good relationships with the rest of the 

staff 

4.23 1.04 84.7% Low 

B.20 The RT responds efficiently to the urgent imaging requests 

from other departments 

4.63 0.69 92.7% High 

B.21 The RT is updates him/herself with regards to medical 

imaging scientific news  

2.10 1.15 42.0% Low 

B.22 The RT participates on the ongoing continuous education 

programs 

1.60 1.19 32.0% Low 

Total Score    3.5 1.0 70.0% Moderate 

 

5.5 Efficiency 

 

5.5.1 Rejected Film Analysis  

In this section, questions had been asked about the process of analyzing the rejected film as 

an efficiency indicator in utilizing the resources used in radiology departments in addition to 

patient radiation dose.  

Results generally showed that only 36.0% (m=1.8.7±1.17) of radiology departments perform 

the rejected films analysis routinely. Therefore, this level indicates low efficiency in utilizing 

the supplies and resources and low effectiveness in the practice. See next table (5.5). 

  

Table (5.5): The mean scores, standard deviation, and percentage, of the rejected films 

analysis 

# Question Mean SD Percentage Assessment 

C.01 The chief RT performs periodic rejected films 
analysis  

1.93 1.55 38.7% Low 

C.02 The chief RT performs a daily check for the rejected 

films in each unit 

2.13 1.72 42.7% Low 

C.03 The x-ray films in the store are counted and add to it 

the number of films in the unexposed cassettes  

2.10 1.69 42.0% Low 

C.04 The x-ray films in the dark room are counted 1.80 1.52 36.0% Low 

C.05 The repeated x-ray films are counted 2.13 1.63 42.7% Low 

C.06 The repeated x-ray film are classified according to 

film size 

1.93 1.62 38.7% Low 

C.07 The chief RT analyze reasons behind the repeated 

exams 

2.23 1.71 44.7% Low 

C.08 The repeated x-ray film are classified according to 

the reason behind repeating the exam 

1.73 1.50 34.7% Low 
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C.09 The RT with the highest repeat percentage is 

identified 

2.00 1.66 40.0% Low 

C.10 The price of the repeated films is calculated 1.30 0.95 26.0% Low 

C.11 The percentage of repeated films out of the total 

films is calculated 

1.43 1.00 28.7% Low 

C.12 Recent results are compared with old ones 1.70 1.44 34.0% Low 

C.13 The chief RT discuss the analysis results with the 

staff 

1.60 1.25 32.0% Low 

C.14 Action are made following the reject/repeat analysis 

procedure 

1.73 1.28 34.7% Low 

C.15 Reject analysis is repeated to check the efficiency of 

the introduced actions 

1.70 1.32 34.0% Low 

Total Score 1.8 1.17 36.0% Low 

 

5.6 Safety  

 

In this section, questions had been asked about the occupational safety, patient safety, in 

addition to infection control standards, and how do the radiology technicians complying with 

these standards and precaution. Results showed that the over all adherence to safety 

precautions was 65.4% (m=3.27±1.44), which indicates low adherence level to the JCI 

standards of safety. 

 

5.6.1 Occupational and Patient safety 

Results showed that only 61.2% (m=3.06±1.45) of the radiology departments and radiology 

technicians follow the radiation protection precautions and radiation safety standards. 

Specifically, results showed that only 33.3% of the departments have user manuals for each 

unit, 27.3% have technique charts for exposure factors in each unit, 28.7 have a radiation 

protection officer to regulate and supervise the utilization of radiation exposure in each unit, 

and 35.3% exclude technicians with high dosimeter readings, and only 32.0% have utilized 

the automatic exposure systems. In addition, the commitment of radiologists to review the 

request forms and reject them if not justified was low, See table (5.12) for further detailed 

information. See table (5.6) for more details. 
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5.6.2 Patient safety 

Results showed that the radiology technicians in the West Bank hospitals have low adherence 

to patient radiation safety. Only 65.9% (m=3.29±1.32) of the radiology technicians comply 

with the radiation protection precautions for patient safety in radiology departments. 

Specifically, 56.4% of the technicians provide protection for the patient companions during 

the examinations, 50.6% expose the requested area to radiation, and only 33.3 % utilize the 

digital radiography systems. See table (5.6) for more details. 

 

5.6.3 Infection control precautions  

Results showed that only 69.2% (m=3.46±1.57) of radiology departments and radiology 

technicians follow the infection control standards Therefore, this level indicates low 

compliance with the standards of infection control in radiology departments. Specifically, 

results showed that there is absence of policies of the periodic medical examinations for the 

technicians, in addition to lack of emergency supplies. Moreover, the technicians‘ adherence 

to infection control was low in patients with protective or strict isolation. Otherwise, there 

was moderate compliance by the radiology technicians regarding to their personal safety. See 

table (5.12) for more details. 

 

Table (5.6): The mean scores, standard deviation, and percentage, of the occupational 

safety, patient safety, and infection control 

# Question Mean SD Percentage Assessment 

Occupational Safety 

D.01 Imaging units design  (area, wall thickness, lead 

shielding) follows the international regulations 

4.43 1.01 88.7% High 

D.02 Imaging units have facilities for patients with 

special needs   

3.40 1.63 68.0% Low 

D.03 Imaging units are equipped with smoke detectors 

and central fire distinguishers 

3.67 1.73 73.3% Moderate 

D.04  Imaging units are well ventilated and equipped with 

central cooling/heating 

4.20 1.16 84.0% Moderate 

D.05 Doors in the imaging are firmly closed and open 

from inside only 

3.40 1.57 68.0% Low 

D.06 Each imaging unit have radiation free operating 

console 

4.47 1.17 89.3% High 

D.07 The imaging equipment are valid, tested, and 

operated within the international/national 

4.30 1.21 86.0% High 



39 

 

acceptance limits 

D.08 calibration process for the imaging equipment is 

performed in accordance with the international 

standards 

4.30 1.39 86.0% High 

D.09 Operation instruction are mounted in each imaging 

unit including the telephone numbers of the 

maintenance engineers 

1.67 1.27 33.3% Low 

D.10 A list of exposure factors is mounted in each 

imaging unit 

1.37 1.13 27.3% Low 

D.11 Every new imaging equipment is tested by the 

MOH for radiation leakage 

3.73 1.72 74.7% Moderate 

D.12 The necessary certificates from the MOH are 

obtained for the imaging equipment including old 

ones. Periodic radiation leakage tests are performed 

in areas surrounding the imaging units 

2.93 1.82 58.7% Low 

D.13 Imaging units are equipped with personal radiation 

protection tools (such as lead gown, lead gloves, 

and lead goggles) 

3.43 1.33 67.7% Low 

D.14 The doors in the imaging units have radiation 

warning labels. Radiation warning red lights are 

mounted and efficiently working above these doors 

3.40 1.57 68.0% Low 

D.15 The radiology department hires a radiation 

protection officer (who is responsible for controlling 

radiation doses used) 

1.43 1.22 28.7% Low 

D.16 The staff adhere to the radiation protection 

standards when performing the examinations 

3.33 1.42 66.7% Low 

D.17 The examinations are performed only when a 

referral request is presented 

3.90 1.54 78.0% Moderate 

D.18 The radiologist approve the referral requests before 

performing the examinations 

2.13 1.68 42.7% Low 

D.19 The radiologist rejects the requests that do not 

include enough justifications for the exam 

2.13 1.77 42.7% Low 

D.20 The radiation workers wear radiation badges. The 

badges are read periodically 

3.80 1.56 76.0% Moderate 

D.21 The RT adheres to the personal radiation safety 

regulations and refrains from staying un-necessarily 

in radiation areas 

4.23 1.25 84.7% Moderate 

D.22 RTs who exceed the maximum permissible dose are 

given a compulsory leave of absent 

1.77 1.50 35.3% Low 

D.23 RTs who report that they are pregnant given 

radiation free jobs 

2.33 1.80 46.7% Low 

 Total scores 3.06 1.45 61.2% Low 

Patient Safety 

D.24 The RTs do not allow patient relatives/escorts to 

radiation potential areas 

3.70 1.31 74.0% Moderate 

D.25 Patient‘s escort are given a lead apron when their 

presence is necessary in the imaging room 

2.83 1.60 56.4% Low 



40 

 

D.26 The imaging room door is firmly closed before 

starting the x-ray exposure 

4.17 1.09 83.3% Moderate 

D.27 The RT adheres to the ALARA principle: The dose 

is kept as low as reasonably achievable 

4.03 1.10 80.7% Moderate 

D.28 The exposure factors and patient position are 

checked to prevent possible repeat of the procedure 

4.07 1.08 81.3% Moderate 

D.29 The procedure is thoroughly explained to the patient 

before the exam 

3.57 1.50 71.3% Moderate 

D.30 The RT makes sure that only the region of interest is 

irradiated. Lead shield is used to cover nearby areas 

2.53 1.17 50.6% Low 

D.31  The automatic exposure control is used 1.60 1.10 32.0% Low 

D.32 Developer/fixer chemicals are periodically checked 4.40 1.10 88.0% High 

D.33 When digital units (CR,DR) present, they are used 

so often to reduce the probability of repeating the 

exams 

1.67 1.45 33.3% Low 

D.34 Abdomen and pelvis imaging is not performed to 

pregnant or possibly pregnant patients unless the 

exam is fully justified 

4.07 1.46 81.3% Moderate 

D.35 Mobile x-ray units are used in the ICU only 2.93 1.93 58.7% Moderate 

Total Score 3.29 1.32 65.9% Low 

Infection Control 

D.36 Newly employed staff  underwent lab, clinical, and 

physical examinations to exclude infectious diseases 

and physical limitations 

3.60 1.80 72.0% Moderate 

D.37 Staff underwent periodic lab and clinical 

examinations to rule out infectious skin and 

respiratory diseases  

1.73 1.41 34.7% Low 

D.38 Staff with infectious diseases are prevented from 

direct contact with patients until they are fully 

recovered 

3.70 1.67 74.0% Moderate 

D.39 Staff uses gloves when handling patient fluids and 

secretions (example: blood, urine, sputum, etc.)  
3.87 1.66 77.3% Moderate 

D.40 staff uses gloves when performing diagnostic 

procedures such as barium studies 
3.70 1.76 74.0% Moderate 

D.41 Staff uses gloves when cleaning equipment 4.37 1.16 78.3% Moderate 

D.42 Hands are washed before and after using the gloves 4.37 0.93 78.3% Moderate 

D.43 Necessary precautions are implemented when 

handling patients (hands are washed before and 

after procedures, masks are used when needed, 

refraining from wearing jewelries, rings during 

working hours 

3.47 1.57 69.3% Low 

D.44 CPR emergency trolley and DC shock are available 

in each imaging unit 
3.33 1.75 66.7% Low 

D.45 Suction devices with sterile catheters are available  2.90 1.85 58.0% Low 

D.46 Non-expired sterile tools/materials are used  3.90 1.59 78.0% Moderate 

D.47 Catheters and IV needles are stored in a dedicated 

place 
3.70 1.82 74.0% Moderate 

D.48 Patients with infectious diseases and classified as 

(Protective Precautions]) are imaged at the start of 

the working day 

2.23 1.73 44.7% Low 
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D.49 Whenever its possible, infectious patients classified 

as (Strict Precautions)  are imaged at the end of the 

working day 

3.47 1.80 69.3% Low 

D.50 Mobile x-ray units are used to limit patient 

movement and reduce cross infection 
2.90 1.87 58.0% Low 

D.51 linens are used  to cover the x-ray tables, changed 

between patients, and sent to the laundry in a red 

bag  

2.80 1.84 56.0% Low 

D.52 When a patient with infectious disease is imaged, 

the imaging equipment, and all used tools/materials 

are cleaned with disinfectant solution (chlorocept) 

3.87 1.28 77.3% Moderate 

D.53 x-ray tables are cleaned with disinfectant solution 

(chlorocept) 
3.40 1.52 68.0% Low 

D.54 x-ray cassettes are cleaned with disinfectant solution 

(chlorocept)  
4.17 1.15 83.3% Moderate 

D.55 Floors in the radiology department are cleaned daily 4.43 1.01 88.7% High 

D.56 The disposal of potentially infected solutions is 

done directly in the sausage systems(not in the 

sinks) 

2.83 1.80 56.7% Low 

Total Scores   3.46 1.57 69.2% Moderate 

Overall scores   3.27 1.44 65.4% low 

 

5.7 Finding related to the answers of the research questions 4-7  

The quality of radiology and medical imaging services in West Bank hospitals was low. 

The radiologic technologists comply moderately with their duties and responsibilities. The 

efficiency in the usage of resources was low. Moreover, the adherence to safety precautions 

was low. See table (5.7) 

 

Table (5.7): Answers of the research questions 4-7 

Q# Research Question Percentage Assessment 

4 The adherence level for the organizations managerial and 

administrative structure against the JCI standards 

58.2% Low 

5 The compliance level for the radiology staff to their duties and 
responsibilities in reference to the code of safe practice for the 

radiology technicians 

70.0% Moderate 

6 The commitment level of the radiology departments in performing the 

rejected films analysis as quality indicator for efficiency 

36.0% Low 

7 The adherence level of the radiology departments to safety precautions 65.4% Low 

Total Scores 57.4% Low 
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Summary 
 

In this chapter showed the findings of the study, the answers of the research questions, and 

the level to which the radiology departments in the West Bank hospitals comply with the JCI 

standards for diagnostic radiology.
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Chapter Six 

 

Discussion of Findings 

 

Introduction 

 

This chapter includes analysis of the study findings in relation to previous studies. The 

characteristics of radiology departments in West Bank hospitals have been included in the 

discussion. The characteristics included site, type of provider, units, technician demographic 

factors (gender, level of education, and years of experience).. Furthermore, relationships 

between the independent variables and standards of quality of services in radiology 

departments were discussed in reference to the literature. 

 

6.1 Quality standards for the organizations / hospitals 

 

Comprehensive quality and performance improvement programs in radiology and medical 

imaging departments are highly recommended (Kruskal, 2009). In addition, the JCI standards 

for hospitals also indicate that radiology departments should establish their own quality 

control programs. This was explicitly stated on the standard A.O.P.6.8 ―Quality control 

procedures should be in place, followed, and documented‖ (JCI 2008). 

 

6.1.1 Characteristics of the radiology departments 

Findings showed that all radiology and medical imaging departments provide routine x-ray 

services, but only 63.4% (n=19) have radiologist, 56.7% provide fluoroscopy (n=17), 56.7% 

provide U/S (n=17), 50%, provide CT (n=15), 16.7% provide mammography (n=5), 13.4%, 

provide interventional radiology (n=4), 6.7% provide MRI (n=2), and none of the 

departments provide nuclear medicine imaging.  
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In reference to the accreditation guidelines for radiology department from the Australian and 

New Zealand College of Radiologists, the basic equipment that must be available in order to 

get accreditation should be conventional radiology (including routine x-ray and fluoroscopy), 

ultrasound, CT, MRI, mammography, interventional radiology, and nuclear medicine 

imaging. This is not the case in the radiology departments in the West Bank hospitals this is 

mainly because the demand on these services is generally considered lower than other 

countries such as Australia.   

 

Moreover, the population in the West Bank is smaller than that in other developed countries. 

Furthermore, there are many challenges for supplying the radiology departments with the 

required modalities to fit the accreditation prerequisites. They are: firstly, new equipment is 

very expensive, especially when most hospitals depend on donations for purchasing these 

modalities. Secondly, the fast and growing new technologies in medical imaging And finally, 

the lack of qualified human resources (radiologists & radiology technicians) needed for 

operating the equipment. 

 

The number of radiologists in the West Bank is less than that in other specialties because 

there was no residency program in last period. Recently, a new program has been established 

in the Makassed hospital expecting the first graduates next year. Regarding technicians, most 

of them were not trained to operate advanced imaging modalities. 

 

Radiology and medical imaging departments in West Bank Hospitals are not being operated 

according to the international standards. In reference to JCI 2008, standard A.O.P.6 states 

that ―Radiology and diagnostic imaging services are available to meet patient needs, and all 

such services meet applicable local and national standards, laws, and regulations‖. The 

results of this study showed that none of the departments have all units and only two 

departments have almost all the units. Moreover, 36.6% of departments provide only routine 

x-ray imaging service and do not have radiologist. This indicates that the radiological 

procedures and examinations are done in these departments without supervision or 

interpretation by qualified radiologist. This will definitely affect the quality. 
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According to the professional supervision and reporting standards for radiologists (RANZCR 

2006) Standard A.1.4.1, ―All studies shall be interpreted and reported by a radiologist‖. 

Although the rest of departments have many units, none of these departments provide all the 

needed services. The reason for that is the lack of knowledge and experience, and because 

there were no procedure manuals for all units. 

 

6.1.2 Organization / hospital management and administration 

The total mean score for this standard was low for the both parts of the checklist (58.2 %). 

For the first part of this section (51.8%), the result was probably affected by the first two 

questions, since none of the hospitals are applying the international standards, or have got the 

certificate from any accreditation body. Exceptionally, East Jerusalem hospitals have 

embarked on an international accreditation using JCI standards for hospitals but the process 

is still premature. Generally, hospital leaders should give priority to the quality improvement 

and patient safety in radiology departments. They should develop policy and strategic 

planning through hiring departmental quality coordinator as well as establishing and 

facilitating interdepartmental quality forums or adverse event reporting systems (Kruskal, 

2009). Moreover, results were also affected by the last question, since only 10% of the 

hospitals give an additional leave for employees because of their exposure to radiation.  

 

The analysis of the second part shows low compliance value (64.6%). Three questions were 

found responsible for this low value. Question A.16 (presence of procedure manuals) 

revealed that only 30% of the departments developed procedure manuals. Question A.17 

(continuous learning program) showed that 28.7% of the departments have ongoing 

education programs. Question A.26 (presence of digital systems) revealed that only 32.7% of 

the departments utilize digital imaging modalities. Finally, question A.29 (presence of 

reception office) showed that only 46% of the departments have reception office. 

 

Specifically, the educational program is useful for the technicians and should encompass 

staff training and self improvement (Kruskal 2009). Otherwise, it is highly recommended for 

the radiology departments to establish a full digitized radiology information system (RIS) 

including Patient Archiving Communication System (PACS) and Teleradiology.  
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This should increase the quality of services provided. The advantages of the above system 

are: 1- reduction of the repetition of the procedures, consequently, this will 2- reduce patient 

radiation dose. 3- Cost effectiveness, because there is no need for films and processing 

materials. 4- Images and patient data will be saved. This will allow physicians to access 

patients‘ profiles. 

 

6.2 Staffing 

 

The quality standards for diagnostic radiology also include the practice of the radiology 

technicians in the quality improvement.  

 

6.2.1 Demographic characteristics of the radiology staff 

Results showed differences in the distribution of radiology technicians according to their 

gender: 165 (93.7%) were males and only11 (6.3%) were female. There are two reasons for 

this; firstly, most female technicians are newly graduated and traditionally this career thought 

to be dangerous to females. And, secondly, females do not prefer to work in evening and 

night shifts.  

 

On the other side, since the results showed that only 6.3% of the technicians were female, 

this may affect the quality of services to female patients who need these services. In general, 

the female patients do not prefer the male technicians to perform the procedures on them. 

Therefore, this shortage in the number of female technicians could be indicator to how much 

leaders of the hospitals pay their attention to patient‘s satisfaction, and respect patient 

privacy. Ondategui-Parra 2004 indicates patient satisfaction in ―customer satisfaction‖ in 

addition to ambulatory waiting time, patient complaints, referral physician satisfaction, and 

employee satisfaction as one of the main indicators for practice management in radiology 

department. Results of the study demonstrated that the adherence to the international 

standards was bolder in departments operated by both females and male technicians 
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In relation to their academic level, 28.9% of technicians have Diploma Certificate (n=51), 

67% have Bachelor (n=118), 2.27 % have Master Certificate (n=4), 1.7 % other Certificate 

(n=3), and none of the technicians hold Doctorate certificate. Generally, the profession of 

radiologic technology aroused in West Bank in last decade of the previous centaury. In 1987, 

the Arab College of Medical Professions was the first institution in the West Bank that 

provides Medical Imaging specialty, and most of the radiologic technicians in the West Bank 

had graduated from this college, except few technicians who have studied in other countries.  

 

Previously, the Medical Imaging program was two years only, and the graduates have had a 

Diploma degree. As soon as Al Quds University opened an upgrading program for radiologic 

technicians to complete the bachelor degree in medical imaging, many of technicians 

engaged this program for two main reasons, the first was financial to get allowance, and the 

second was to continue in their career advancement. Recently, there are three universities in 

the West Bank that provide the bachelor degree in Medical Imaging Technology. 

Furthermore, results showed that there are three technicians working in different radiology 

departments without certificates in medical imaging technology. Two of them are practical 

nurses working in Mammography unit and other is working in the routine x-ray unit. 

 

According to experience, results showed that 64.6% of the technicians have less than 10 

years of experience. This can be explained by the high number of new graduate from the 

universities in the West Bank, in addition to graduate technicians from other countries. 

Moreover, most hospitals have expanded their units which require hiring more technicians. 

 

6.2.2 Radiology technicians’ duties and responsibilities 

 The total mean score was moderate, about 74% of the technicians comply with standards of 

their job description. Results were mainly affected by the answers of the questions B.07, 

B.11, B.20, B.24, and B.25 in which, results were: 53.3% of the technicians did not put 

identification card during the day shifts, 68% of the technicians did not provide an informed 

consent for patients especially in interventional examinations or in procedures when there is 

need for contrast administration, 52% of the technicians did not send images for 

interpretation by radiologists, and that might be due to the lack of radiologists, in addition, 
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technicians showed little concern in education and training on new technologies, this might 

be due to the absence of continuous education policies in almost all departments.  

 

The QA program should include the means to provide appropriate training for all personnel 

with QA responsibilities and especially those directly involved with QC testing. A continuing 

education program is necessary to keep personnel knowledge up-to-date (Period 2000). 

Results also showed differences in applying the standards for job description of the 

technicians according to type of provider in favor of NGOs. 

 

6.3 Efficiency 

 

6.3.1 Rejected Film Analysis standards 

It was strongly clear that the almost all radiology and medical imaging departments do not 

perform the rejected film analysis regularly, but some departments store the rejected films in 

order to selling them and not for quality indicator for the department. Results showed low 

commitments by the leaders of radiology departments and the hospital at all to conduct these 

analyses for the cost effectiveness and financial indicator. Otherwise, results of interview 

with radiology departments‘ leaders showed that they have permissible reject rate of 5%, in 

addition, in MOH hospital, head of radiology department made monthly statistics for 

resources used, but these statistics not include the repeated films.  

 

Arvanitis (1990), conduct a study to show the reject films rate in 600 beds university hospital in 

Belgium, and found that the reject rate during 9 weeks was 7.6%. Also, in their study, (Dunn and 

Rogers 1997) found that the reject films rate was 8%. In relation to the Palestinian hospitals, 

although the leaders argued the reject films rate is about 5%, but results showed the percentage is 

greater. In other words, these results showed that managers of radiology departments do not 

have enough managerial or leadership skills in the assessment of utilizing the resources. In 

addition, this indicates that there is no supervision by the hospitals directors on the over 

expenditure on resources. 
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6.4 Safety 

 

6.4.1 Occupational safety 

In reference to JCI standards 2008, standard AOP.6.2 states: ―A radiation safety program is 

in place, followed, and documented‖. The radiation safety program should be applied for all 

units in which ionizing radiation is being used. The program addresses safety practices and 

preventive measures of the radiology and diagnostic imaging staff, medical staff, and 

patients. The radiation safety management program includes: 1- Written policies and 

procedures that support compliance with applicable standards, laws and regulations. 2- 

Availability of safety protective devices appropriate to the practices. And, 3-Orientation of 

all radiology and diagnostic imaging staff to safety procedures and practices.  

 

In relation to study findings, results showed that the total mean scores were low, only 61.2% 

of the technicians comply with the standards for radiation safety. Results also showed 

differences in applying these standards among technicians according to service provider, sum 

of units in radiology departments, and gender of technicians. Results were affected mostly by 

the answers of the questions D.11, D.12, D.13, D.16, D.17, D.20, and D.21.  These effects 

were due to the unavailability of procedure manuals for units, absence of exposure technique 

charts for each examination, radiation protection officer not in place, shortage of radiologists 

and female technicians, technicians who exceed the permissible doses continue in duties. In 

general, the best quality radiologic images are obtained through high radiation dose (Martin 

et al., 1998).  

 

However, the best practice of radiologic technicians is to assure the maximum level of image 

quality with the minimum radiation dose to the patient. Leaders of radiology departments 

should obtain policies to ensure highest quality with lowest doses such as the commitments 

of technicians to use the automatic exposure; in addition, technique charts should be 

available in each unit. Otherwise, results showed that technicians were aware of the danger of 

radiation; therefore, almost all technicians have great commitments for their safety, in 

comparison to patient safety.  
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6.4.2 Patient safety 

Regarding to patient safety in radiology department, radiation safety is mostly the essential 

aspect that should be applied in all imaging modalities in the each department. Unlike other 

medical departments, patient safety in radiology departments needs more attention.  A 

radiation safety program should be in place, followed, and documented in all radiology 

departments. This includes leadership: Every organization should take into account the errors 

identifications. Besides that, all patient information must be documented especially in giving 

medication to prevent risk to patients and reduce unnecessary radiation dose (Borgstede and 

Znninger 2004). 

 

The total percentage for the patient safety in radiology departments in the West bank 

hospitals was low (65.9%). This result was affected by the low compliance of radiology 

technicians with the radiation protection precautions. Generally, the radiology technicians do 

not protect the patients from the x-ray radiation during the examinations, since only 50% of 

the radiology technicians expose the requested area to radiation and protect the rest of body. 

Furthermore, 56.4% of the radiology technicians protect the patient escort with protective 

lead aprons when there is a need for their presence. 

 

The main challenge for assuring patient safety in radiology department is to assess the 

accurate values of patient radiation doses during the examinations. Since the study revealed 

that only 36% of the radiology departments perform the rejected film analysis, this is another 

challenge to assess patient radiation doses. Patient radiation safety should involve both the 

radiology staff as well as the MOH regulations. Radiology departments should take steps to 

monitor and evaluate the radiation dose administered to the patient on a periodic time basis. 

MOH is expected to keep continuous evaluation of the radiation safety. 

 

6.4.3 Infection Control Standards 

The total mean score was low. A percentage of 69.2% of the departments and technicians 

apply the standards for general safety and infection control, in addition results were affected 

mainly by the answers of questions D.37, D.45, and D.47, because 65.3% of the hospital do 

not apply a policy for periodic physical and laboratory examinations for the technicians, in 
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order to maintain their health status and to prevent the spread of infectious diseases.  

Moreover, 42% of the department do not have the basic supplies for urgent patient care and 

life support such as central oxygen supply, suction, catheters, . . etc. Also, 56% of the 

departments do not have a policy for preventive precautions in patients with low immunity 

level.  

 

Radiology and medical imaging department should always have barriers reconfigurations, 

separation of imaging equipments, cleaning procedures, personal protective equipments, and 

staff safety as essentials especially in pandemic or outbreak of infection (Tsou, 2003). 

Furthermore, although standards for patient safety such are central fire extinguishing systems 

were available (73.3%), but most of them were not working. Otherwise, technicians were at 

high level of personal hygiene for their safety. 

 

Summary 

 

This chapter has discussed and described the findings of the study, in addition to the reasons 

that affect these findings. Moreover, findings of the study – in relation to the application of 

international standards for diagnostic radiology in West Bank hospitals -were compared with 

the international standards and with previous studies in the literature.  
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Chapter Seven 

Conclusions and Recommendations 

7.1 Conclusion 

This was conducted to assess the level of applying the international standards in relation to 

the services provided in radiology and medical imaging departments in West Bank hospitals. 

The results of the study showed that the overall level of adherence to the international 

standards in radiology departments was moderate in structural and managerial description of 

the hospital, job description of the technicians, radiation safety precautions, and general 

safety and infection control standards. Moreover, results also showed that the compliance of 

radiology department to the analysis of rejected film was vey low. In other words, the 

practice of radiology and medical imaging departments all around the West Bank do not meet 

the international standards and guidelines for these services at the maximum levels.  

The majority of the departments do not apply either quality control or quality assurance, nor 

quality assessment as basic polices in order to establish a quality improvement programs. 

Furthermore, results showed that number and the types of the available modalities also did 

not match the international standards. On the other side, results showed that the majority of 

radiologic technicians were males, besides; most of them had bachelor degree in medical 

imaging technology. In addition, it was clear that there is a need for training programs on the 

new advanced technologies, because these new technologies is almost few in West Bank. 

Based on, the following research, management, and training recommendations are suggested: 
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7.2 Recommendations 

 

7.2 Management Recommendations 

 The Ministry of Health and the Palestinian medical imaging association (PMIA) should 

pay more attention to the regulation and controlling of practice in radiology departments.  

 All hospitals should plan to implement a comprehensive quality assurance programs in 

radiology and medical imaging departments. 

 All hospitals must develop policies and procedures for patient safety in radiology 

departments. 

 All hospitals also give more attention to radiological examinations results to be 

interpreted by qualified radiologists.  

 Heads of radiology departments should take into account that all examinations performed 

in radiology departments must be under supervision of senior and qualified technologists. 

 Radiation safety programs should be implemented in all facilities in order to monitor, 

optimize, and reduce the radiation doses to patients. 

 A system for the rejected film analysis should be designed to assure both the 

effectiveness and efficiency of the practice in all radiology modalities. 

 

7.3 Training Recommendations 

 Ministry of health and all stakeholders should conduct continues education programs for 

radiology personnel. 

 When new modalities installed, operators should have a sufficient training courses to 

effectively operate these equipment. 

  

7.4 Research Recommendations 

 Since the study was conducted radiology departments in hospitals, it is crucial to conduct 

similar study in the medical centers that have x-ray units. 

 More in depth studies should be conducted in relation to the adherence to the 

international standards in radiology departments in West Bank hospitals. 
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 Furthermore, studies should be conducted to determine the shortage in the number of 

radiologists in West Bank in comparison to other medical specialties. 

 Conduct assessment studies to determine the accurate rejected films rate in radiology and 

medical imaging departments. 

 Evaluate and determine the radiation doses received by patient during the procedures if 

possible. 
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http://www.who.int/occupational_health/publications/declaration/en/
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Appendix A 
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Appendix B 
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Appendix C 

 

‌حعشاد‌اٌغبدح‌‌سؤعبء‌ألغبَ‌اٌّحزش١ِٓ

 

ألَٛ‌ثؼًّ‌دساعخ‌ػٓ‌ِغزٜٛ‌جٛدح‌اٌخذِبد‌اٌّمذِخ‌.‌جبِؼخ‌اٌمذط‌\أٔب‌غبٌت‌فٟ‌و١ٍخ‌اٌصحخ‌اٌؼبِخ‌

‌ ‌اٌغشث١خ‌وّزطٍت‌ٌٍحصٛي‌ػٍٝ‌شٙبدح ‌اٌّبجغز١شفٟ‌ألغبَ‌الأشؼخ‌فٟ‌ِغزشف١بد‌اٌعفخ ‌ أرمذَ‌ثطٍت‌.

‌دلبئك ‌اٌزٟ‌عزغزغشق‌ثعغ ‌الإعزجبٔخ ‌٘زح ‌فٟ‌رؼجئخ ‌ِغبػذرىُ ‌ف١ٙب‌, ‌اٌّؼٍِٛبد‌اٌٛاسدح ‌أْ‌ج١ّغ ػٍّب

ٚ‌ٌىُ‌حك‌الإشزشان‌أٚ‌الإٔغحبة‌فٟ‌أٞ‌ٚلذ‌.‌عزؼبًِ‌ثغش٠خ‌ربِخ‌ٚ‌عزغزخذَ‌لأغشاض‌اٌذساعخ‌فمػ

‌.دْٚ‌إثذاء‌الأعجبة

 

 

‌

‌ِغ‌الإحزشاَ

 

 

‌١ِغشح‌سِبْ

2202 

 

 

 

 

 

 

 

 

‌
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ِؼٍِٛبد د٠ّٛغشاف١خ ػٓ اٌّؤعغخ -1   

اٌجٕٛة□  

.اٌخ١ًٍ,‌ث١ذ‌ٌحُ  

اٌٛعػ□  

.أس٠حب,‌اٌمذط,‌ساَ‌الله  

اٌشّبي□  

غٛثبط,‌ٍف١ذع,لٍم١ٍ١خ,غٌٛىشَ,ٔبثٍظ,ج١ٕٓ  

 ِىبْ

 اٌّغزشفٝ

□ 

:غ١ش رٌه  

□ 

 ا٩ٌٙي ا٤ؽّش

□ 

 ٚوبٌخ اٌغٛس

□ 

غ١ش سثؾ١خ عّؼجخ  

□ 

صخب  

□ 

ٟؽىِٛ  

ٔٛع 

 اٌّغزشفٝ

Radiologist 

□ 

X-Ray 

□ 

Fluoroscopy 

□ 

U/S 

□ 

CT 

□ 

MRI 

□ 

NM 

□ 

Mammography 

□ 

Interventional 

□ 

ٚؽذاد 

 اٌزظ٠ٛش

 أٔضٝ

 

عٕظ  روش

 اٌف١١ٕٓ
 

 

 

رٌهغ١ش         اٌزؾظ١ً دثٍَٛ ثىبٌٛس٠ٛط ِبعغز١ش دوزٛسا 

ا٤وبد٠ّٟ 

 ٌٍف١١ٕٓ
     

عٕخ فّب فٛق 11   ِٓ11 - 11 عٕٛاد 11- 1ِٓ   عٕٛاد 1 – 2ِٓ   عٕز١ٓ ألً ِٓ   عٕٛاد 

اٌخجشح 

 ٌٍف١١ٕٓ
     

 

ٚطف اٌّؤعغخ ا١ٌٙىٍٟ ٚ ا٦داسٞ. 2  

 اٌغؤاي ٔؼُ ٨

 A.1 رطجك اٌّؤعغخأٔظّخ اٌغٛدح اٌؼب١ٌّخ اٌخبطخ فٟ لغُ ا٤شؼخ  

 

 A.2 اٌّؤعغخ ؽبطٍخ ػٍٝ شٙبدح اٌغٛدح اٌؼب١ٌّخ اٌخبطخ ثمغُ ا٤شؼخ  

 

اٌزظ٠ٛش اٌطجٟ ؽ١ٍخ ا٠بَ ا٤عجٛع رمذَ اٌّؤعغخ خذِبد    A.3 

 

 A.4 رمذَ اٌّؤعغخ خذِبد اٌزظ٠ٛش اٌطجٟ ١ِٛ٠ب ثٛالغ أسثغ ٚ ػششْٚ عبػخ ١ِٛ٠ب  

 

 A.5 ٠ؾزٛٞ لغُ ا٤شؼخػٍٝ وبفخ اعٙضح اٌزظ٠ٛش اٌطجٟ   
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اٌزذاخ١ٍخ٠زُ ػًّ وً اٌفؾٛطبد ا٦شؼبػ١خ ثّب فٟ رٌه اٌزظ٠ٛش ثبٌّٛاد اٌٍّٛٔخ ٚ ا٦عشاءاد     A.6 

 

 A.7 ع١ّغ ا٤عٙضح اٌّٛعٛدح فٟ لغُ ا٤شؼخ ٠زُ رشخ١ظٙب ِٓ لجً ٚصاسح اٌظؾخ  

 

ع١ّغ اٌف١١ٕٓ ٚ ا٤ؽجبء فٟ لغُ ا٤شؼخ ؽبط١ٍٓ ػٍٝ شٙبداد عبِؼ١خ ِٓ ِؼب٘ذ ٚ عبِؼبد   

 ِؼزشف ثٙب ٌذٜ ٚصاسرٟ اٌظؾخ ٚ اٌزؼ١ٍُ اٌؼبٌٟ

A.8 

   

٠ؾٍّْٛ رشاخ١ض ِضاٌٚخ ٌٍّٕٙخ عبس٠خ اٌّفؼٛي ِٓ ٚصاسح اٌظؾخع١ّغ اٌف١١ٕٓ ٚ ا٤ؽجبء     A.9 

 

 A.10 ع١ّغ اٌف١١ٕٓ ٚ ا٤ؽجبء ِٕزغجْٛ إٌٝ إٌمبثبد ا١ٌّٕٙخ  

 

 A.11 ػذد اٌف١١ٕٓ فٟ لغُ ا٤شؼخ وبفٟ ٌزشغ١ً ا٤عٙضح  

 

اٌزؼشع ٧ٌشؼبع٠زُ طشف ػ٩ٚح ػٍٝ اٌشارت ٌٍف١١ٕٓ ٚ ا٤ؽجبءفٟ لغُ ا٤شؼخ ثذي خطش     A.12 

 

 A.13 ٠زُ إؽزغبة إعبصح إػبف١خ ٌٍف١١ٕٓ ٚ ا٤ؽجبء فٟ لغُ ا٤شؼخ ثذي خطش اٌزؼشع ٧ٌشؼبع  

 

  اٌغؤاي دائّب غبٌجب اؽ١بٔب ٔبدسا غ١ش ِٛعٛد

 A.14 رزُ ػ١ٍّخ ط١بٔخ دٚس٠خ ٥ٌعٙضح فٟ اٌمغُ     

 

ا٦ط٩ػ ثأعشع ٚلذرزُ ػ١ٍّخ , فٟ ؽبٌخ رؼطً اؽذ ا٤عٙضح       A.15 

 

وً إعشاءاد اٌزظ٠ٛش ٚ و١ف١خ اٌم١بَ ثٙب رىْٛ ِٛصمخ ثغغ٩د خبطخ فٟ وً      

 ٚؽذح رظ٠ٛش

A.16 

 

٠زُ ػمذ دٚساد رذس٠ج١خ ٌٍّٛظف١ٓ ثشىً دٚسٞ ثب٦ػبفخ إٌٝ ِؾبػشاد ٚ      

 ؽٍمبد دساع١خ ٌّزبثؼخ آخش اٌّغزغذاد اٌؼ١ٍّخ

A.17 

 

ف١ٕٟ ا٤شؼخ اٌز٠ٓ رُ رؼ١ُٕٙ ِؤخشا ػٍٝ ع١ّغ ا٤عٙضح اٌّٛعٛدح ٠زُ رذس٠ت      

 فٟ لغُ ا٤شؼخ ِٓ لجً اٌف١١ٕٓ رٚٞ اٌخجشح

A.18 
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٠زُ ػًّ فؾض ػٍّٟ ِٓ لجً ِغؤٚي اٌف١١ٕٓ ٌٍّٛػف١ٓ اٌغذد ثؼذ فزشح      

 اٌزذس٠ت ٌٍزأوذ ِٓ عٙبص٠خ إعز٩ُِٙ ٌٍؼًّ ثّفشدُ٘

A.19 

 

ف١ٕٟ ا٤شؼخ اٌؼًّ ػٍٝ وً أعٙضح اٌزظ٠ٛش اٌطجٟ ثئعزطبػخ ع١ّغ       

 اٌّٛعٛدح فٟ لغُ ا٤شؼخ ثشىً ع١ذ

A.20 

  

 A.21 ِغبؽبد ٚؽذاد اٌزظ٠ٛش اٌطجٟ ٚاعؼخ ٚ غ١ش ِؼغٛؽخ     

 

٠ٛعذ ِىبْ ِخظض ٌزجذ٠ً ا٩ٌّثظ, فٟ وً ٚؽذح رظ٠ٛش       A.22 

 

اٌّشػٝ رٛعذ اسشبداد ِؼٍمخ ػٍٝ اٌغذساْ ٌٍزغ١ًٙ ػٍٝ       A.23 

 

رزُ ِشالجخ وً اٌفؾٛطبد ا٦شؼبػ١خ ِٓ لجً ِغؤٚي اٌف١١ٕٓ أٚ ِغؤٚي      

 اٌٛسد٠خ لجً إػطبئٙب ٌٍّش٠غ

A.24 

 

رزُ وزبثخ رمبس٠ش ػٓ ٔزبئظ وً اٌفؾٛطبد ا٤شؼبػ١خ ِٓ لجً اٌطج١ت      

 إخزظبطٟ ا٤شؼخ

A.25 

 

اٌّش٠غ ػٍٝ وً اٌفؾٛطبد اٌزٟ رُ ٠زُ وزبثخ وبفخ اٌّؼٍِٛبد اٌشخظ١خ ػٓ      

 ػٍّٙب ٌٗ

A.26 

 

٠زُ رٛص١ك ٚ رغغ١ً وً اٌفؾٛطبد ا٦شؼبػ١خ ثب٦ػبفخ إٌٝ اٌّٛاد اٌزٟ رُ      

 إعزخذاِٙب فٟ اٌفؾٛطبد فٟ وً ٚؽذح

A.27 

 

رزُ ػ١ٍّخ ِشاعؼخ ٌٍّظشٚفبد ٚ اٌّذخ٨ٛد ِٓ لجً لغُ اٌّؾبعجخ ِغ      

 ِغؤٚي لغُ ا٤شؼخ

A.28 

 

 A.29 ٠زُ اعزخذاَ أٔظّخ اسشفخ ِؾٛعجخ فٟ لغُ ا٤شؼخ     
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 A.30 ٠زُ ٚػغ ٨ئؾخ ا٤عؼبس ؽغت رىٍفخوً فؾض     

 

 A.31 ٠زُ اٌزؼبًِ ِغ ششوبد اٌزب١ِٓ ثبٌٕغجخ ٌٍّشػٝ ِٓ خبسط اٌّغزشفٝ     

 

 A.32 ٠مَٛ لغُ اٌغىشربس٠ب فٟ لغُ ا٤شؼخ ثؾغض ٚ إػطبء اٌّٛاػ١ذ ٌٍّشػٝ      

 

 A.33 ِٛاػ١ذ اٌفؾٛطبد ٌٍّشػٝ ِٓ خبسط اٌّغزشفٝ رىْٛ لش٠جخ     

 

 

ِغؤ١ٌٚبد ٚ ِٙبَ ف١ٕٟ ا٤شؼخ -3  

 اٌغؤاي دائّب غبٌجب اؽ١بٔب ٔبدسا غ١ش ِٛعٛد

٠مَٛ اٌفٕٟ اٌزٞ ٠ؼًّ ثٙزح اٌٛؽذح  ثزشر١ت ٚ رشغ١ً , فٟ وً ٚؽذح رظ٠ٛش     

عٙبص٠زٙب ٌٍؼًّا٤عٙضٖ  فٟ ثذا٠خ اٌؼًّ ٚ ٠زأوذ ِٓ   

B.1 

 

٠مَٛ فٕٟ ا٤شؼخ ثّٙبِٗ اٌٛظ١ف١خ ثشىً آِٓ ٌٍّؾبفظٗ ػٍٝ ع٩ِزٗ      

ٚ اٌّؾبفظٗ أ٠ؼب ػٍٝ ط٩ؽ١خ ا٤عٙضٖ ٚ إؽبٌخ , ع٩ِخ اٌّشػٝ, شخظ١ب

 ػّش٘ب

B.2 

 

 B.3 ٠ٍزضَ فٕٟ ا٤شؼخ ثبٌضٞ اٌشعّٟ ٌٍّؤعغخ أرٕبء اٌؼًّ     

 

ثٛػغ ثطبلخ اٌزؼش٠ف أصٕبء اٌؼ٠ًٍّزضَ  فٕٟ ا٤شؼخ        B.4 

 

٠مَٛ فٕٟ ا٤شؼخ ثزفمذ اٌّغزٍضِبد ٚ ا٤دٚاد ا٩ٌصِخ فٟ وً ٚؽذح ٚ إػ٩َ      

 ِشؤٚي اٌمغُ ػٓ إٌٛالض

B.5 

 

٠ٛفش فٕٟ ا٤شؼخ ششاشف ٚ ِشا١٠ً ٔظ١فخ ٌٍّشػٝ ٚ ٠مَٛ ثزذ٠ٍٙب ث١ٓ وً      

 ِش٠غ ٚ اٌزٞ ١ٍ٠ٗ

B.6 

 

٠مَٛ فٕٟ ا٤شؼخ ثئعزمجبي اٌّشػٝ ٚ ٠ششػ ٌُٙ ػ١ٍّخ اٌزظ٠ٛش ثشىً      

 ٚاػؼ 

B.7 
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اٌّشػٝ ػٕذ اٌؾبعخ ٦عزخذاَ ٠مَٛ فٕٟ ا٤شؼخ ثأخذ ِٛافمخ      

ٚ رٛص١ك رٌه ِٓ خ٩ي , اٌّبدح اٌٍّٛٔخ أٚ ػ١ٍّخ أخذ اٌؼ١ٕخ

Consent Form 

B.8 

 

ٌٍّشػٝ إرا إعزذػذ اٌؾبعخ ٌزٌه٠مذَ فٕٟ ا٤شؼخ ٠ذ اٌؼْٛ ٚ اٌّغبػذح        B.9 

 

 B.10 رزُ ِؼبٍِخ ع١ّغ اٌّشػٝ ثشىً ِزغبٚٞ ثذْٚ ر١١ّض     

 

 B.11 رزُ اٌّؾبفظخ ػٍٝ عش٠خ ٚ خظٛط١خ اٌّشػٝ     

  

٠مَٛ فٕٟ ا٤شؼخ ثّغبػذح اٌطج١ت إخزظبطٟ ا٤شِؼخ فٟ اٌفؾٛطبد      

 ا٦شؼبػ١خ اٌٍّٛٔخ ٚ اٌزذاخ١ٍخ

B.12 

 

 B.13 ٠زُ ا٦ٌزضاَ ثبٌٍٛائؼ ٚ اٌمٛا١ٔٓ اٌؼب١ٌّخ اٌخبطخ ثبٌزظ٠ٛش اٌطجٟ     

 

 B.14 ٠زُ اٌم١بَ  ثبٌزظ٠ٛش ؽجمب ٌطٍت اٌطج١ت اٌزٞ ؽٍت اٌفؾض     

 

 B.15 ٨ ٠زُ إػطبء اٌظٛس اٚ اٌفؾٛطبد ٌٍّشػٝ إرا ٌُ رىٓ راد عٛدح ػب١ٌخ     

 

عٛدح اٌفؾٛطبد لجً خشٚط اٌّش٠غ ِٓ ٚؽذح ٠مَٛ فٕٟ ا٤شؼخ ثبٌزأوذ ِٓ      

 اٌزظ٠ٛش

B.16 

 

٠مَٛ فٕٟ ا٤شؼخ ثؼشع اٌظٛس ٚ اٌفؾٛطبد ػٍٝ اٌطج١ت إخزظبطٟ      

 ا٤شؼخ ٌىزبثخ اٌزمبس٠ش

B.17 

 

٠مَٛ اٌفٕٟ ثئػ٩َ اٌّشػٝ ٚ إسشبدُ٘ ثبٌٕغجخ , ثؼذ إٔزٙبء ػ١ٍّخ اٌزظ٠ٛش     

إٌزبئظٌٛلذ ا٦ٔزظبس ٚ ِىبْ إعز٩َ   

B.18 

 

 B.19 ٠ؾبفع فٕٟ ا٤شؼخ ػٍٝ ػ٩لبد ع١ذح ِغ ثبلٟ اٌّٛظف١ٓ     

 

 B.20 ٠ٍجٟ فٕٟ ا٤شؼخ ثغشػخ اٌطٍجبد اٌّغزؼغٍخ ٚاٌطبسئخ فٟ ا٤لغبَ اٌّخزٍفخ     
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٠زبثغ فٕٟ ا٤شؼخ آخش اٌّغزغذاد ػٍٝ اٌغبؽخ اٌؼ١ٍّخ اٌّزؼٍمخ ثبٌزظ٠ٛش      

 اٌطجٟ 

B.21 

 

 B.22 ٠شبسن فٕٟ ا٤شؼخ فٟ ثشاِظ اٌزؼ١ٍُ اٌّغزّش فٟ اٌّؤعغخ     

 

 

 

  رؾ١ًٍ ا٤ف٩َ اٌّؼبدح

 اٌغؤاي دائّب غبٌجب اؽ١بٔب ٔبدسا غ١ش ِٛعٛد

 C.1 ٠مَٛ ِغؤٚي اٌف١١ٕٓ ثؼ١ٍّخ رؾ١ًٍ ٥ٌف٩َ اٌّؼبدح ثشىً دٚسٞ     

 

رٕغؼ فٟ وً ٚؽذح ثشىً ٠زفمذ ِغؤٚي اٌف١١ٕٓ اٌظٛس اٌّؼبدح أٚ اٌزٟ ٌُ      

 دٚسٞ

C.2 

 

٠زُ ػذ ا٤ف٩َ اٌّٛعٛدح فٟ اٌّخضْ ٚ ٠ؼبف ػ١ٍٙب ا٤ف٩َ اٌزٟ فٟ اٌششائؾ      

 اٌغ١ش ِغزؼٍّخ اٚ ِزؼشػخ ٧ٌشؼبع

C.3 

 

 C.4 ٠زُ ػذ ا٤ف٩َ اٌزٟ فٟ غشفخ اٌزؾ١ّغ      

 

 C.5 ٠زُ ػذ ا٤ف٩َ ااٌزٟ اػ١ذد     

 

ػذد وً ؽغُ ِٓ ا٤ف٩َ اٌزٟ أػ١ذد٠زُ ث١بْ        C.6 

 

 C.7 ٠مَٛ ِغؤٚي اٌف١١ٕٓ ثزؾذ٠ذ اٌغجت فٟ إػبدح اٌفؾٛطبد     

 

 C.8 ٠زُ رؾذ٠ذ ػذد ا٤ف٩َ ؽغت عجت ا٦ػبدح     

 

 C.9 ٠زُ رؾذ٠ذ اٌّٛظف طبؽت أوجشٔغجخ إػبدح     

 

 C.10 ٠زُ ؽغبة عؼش ا٤ف٩َ اٌزٟ رُ إػبدرٙب     
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 C.11 ٠زُ رؾذ٠ذ ٔغجخ ا٤ف٩َ اٌّؼبدٖ ِٓ ا٤ف٩َ اٌّغزخذِخ     

 

 C.12 رزُ ِمبسٔخ إٌزبئظ اٌؾب١ٌخ ِغ إٌزبئظ اٌغبثمخ     

 

٠مَٛ ِغؤٚي اٌف١١ٕٓ ثئػ٩َ ثبلٟ اٌّٛظف١ٓ ثٕزبئظ اٌزؾ١ًٍ ٚ ِٕبلشزٗ      

 ِؼُٙ

C.13 

 

 C.14 ٠زُ إرخبر إعشاءاد ؽغت أعجبة ا٦ػبدح     

 

 C.15 رزُ إػبدح اٌزؾ١ًٍ ثؼذ أخذ ا٦عشاءاد ٌٍزأوذ ِٓ ٔغبػزٙب     

 

 

 إعشاءاد اٌغ٩ِخ

 اٌغؤاي دائّب غبٌجب اؽ١بٔب ٔبدسا غ١ش ِٛعٛد

 اٌغ٩ِخ ا١ٌّٕٙخ

٠زُ رظ١ُّ ٚؽذاد  ٚ غشف اٌزظ٠ٛش ؽغت اٌّٛاطفبد اٌذ١ٌٚخ ِٓ ؽ١ش      

اٌغذساْ ٚ ا٤ثٛاةٚٚػغ  اٌشطبص فٟ , اٌّغبؽخ, عّبوخ اٌغذساْ  

D.1 

 

ثب٦ػبفخ إٌٝ أٔظّخ , (شفبؽ)٠زُ رغ١ٙض ٚؽذاد اٌزظ٠ٛش ثأٔظّخ ر٠ٛٙخ       

 رجش٠ذ ٚ رذفئخ ِىض٠خ

D.2 

 

رزُ ِشاػبح ظشٚف اٌّشػٝ ِٓ رٚٞ ا٦ؽز١بعبد اٌخبطخ ٚ ا٦ػبلبد فٟ      

ٚؽذاد اٌزظ٠ٛش ِٓ ؽ١ش ٚعٛد أعٙضح ِغبػذح فٟ اٌؾشوخ ٚ فٟ اٌّشافك 

 اٌؼبِخ

D.3 

 

 D.4 رٛعذ أٔظّخ إٔزاس ِٓ اٌؾشائك ٚ إؽفبء ِشوضٞ فٟ وً ٚؽذاد اٌزظ٠ٛش     

 

 D.5 رغٍك أثٛاة ٚؽذاد اٌزظ٠ٛش ثشىً ِؾىُ ثؾ١ش ٨ ٠زُ فزؾٙب إ٨ ِٓ اٌذاخً      
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رٛعذ ٨فزبد رخز٠ش٠خ ِٓ خطش ا٦شؼبع ػٍٝ وً أثٛاة ٚؽذاد اٌزظ٠ٛش      

أؽّش فٛق ا٤ثٛاةثب٦ػبفخ إٌٝ ػٛء   

D.6 

 

٠زُ رغ١ٙض ِىبْ ِغٍك ثئؽىبَ ٚ ِؾّٟ ِٓ ا٤شؼخ ٌٍّٛظف وٟ ٠مَٛ      

 ثزشغ١ً ا٤عٙضح

D.7 

 

٠زُ رغ١ٙ١ض غشف ا٤شؼخ ثىً أدٚاد اٌؾّب٠خ ِٓ ا٦شؼبع ِضً اٌّشا١٠ً      

اٌخ. . . ٚ إٌظبساد , اٌمفبصاد, اٌٛال١خ ِٓ ا٤شؼخ  

D.8 

 

لغُ ا٤شؼخ ثأعٙضح طبٌؾخ ٧ٌعزخذاَ ٚ ِطبثمخ ٌٍمٛا١ٔٓ ٚ ٠زُ رغ١ٙض      

 اٌّؼب١٠ش اٌذ١ٌٚخ ٚ اٌٛؽ١ٕخ

D.9 

 

 D.10 رزُ ػ١ٍّخ رؼ١١ش ا٤عٙضحاٌغذ٠ذح ؽغت اٌّٛاطفبد اٌذ١ٌٚخ     

 

٠زُ فؾض ا٨عٙضح اٌغذ٠ذح  فٟ لغُ ا٤شؼخ ِٓ لجً ٚصاسح اٌظؾخ لجً      

ٚعٛد أٞ رغش٠ت ٥ٌشؼبع خبسط ٚؽذح ثذا٠خ إعزخذاِٙب ٌٍزأوذ ِٓ ػذَ 

 اٌزظ٠ٛش

D.11 

 

٠زُ اٌؾظٛي ػٍٝ رشاخ١ض ِٓ ٚصاسح اٌظؾخ ٌىً ا٤عٙضح ثّب فٟ رٌه      

اٌمذ٠ّخ ِٕٙب ٚ ػًّ ل١بعبد ث١ئ١خ فٟ ا٤ِبوٓ اٌّؾ١طخ ثمغُ ا٤شؼخ 

 ثشىً دٚسٞ 

D.12 

 

ٚاطؼ فٟ وً ٠زُ ٚػغ ٨ئؾبد رج١ٓ و١ف١خ إداسح ٚ رشغ١ً ا٤عٙضح ثشىً      

ثب٦ػبفخ إٌٝ أسلبَ ٘ٛارف ِٕذٚثٟ اٌظ١بٔخ وٟ ٠زُ ا٦رظبي , ٚؽذح رظ٠ٛش

 ثُٙ

D.13 

 

 D.14 ٠زُ ٚػغ ٨ئؾبد رؾزٛٞ ػٍٝ ل١ُ ا٤شؼخ إٌّبعجخ ٌىً فؾض     

 

٠ٛعذ فٟ لغُ ا٤شؼخ ِٛظف ِغؤٚي ػٓ اٌؾّب٠خ ِٓ ا٦شؼبع رىْٛ      

اٌّغزخذِخ فٟ اٌفؾٛطبدِٙبِٙٗ ِزبثؼخ ٚ ِشالجخ و١ّبد ا٤شؼخ   

D.15 
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٠زُ ا٦ٌزضاَ اٌزبَ ثمٛا١ٔٓ اٌؾّب٠خ ِٓ ا٤شؼخ فٟ وً اٌفؾٛطبد ا٦شؼبػ١خ      

 ٚ اٌزأوذ ِٓ رطج١مٙب ِٓ لجً اٌّٛظف١ٓ

D.16 

 

 ٠زُ ػًّ فؾظٛاد  ا٤شؼخ فمؾ ثٛعٛد ؽٍت ِٓ اٌطج١ت اٌّؼبٌظ      

 ٠ششػ ف١ٗ أعجبة ؽٍت اٌفؾض

D.17 

 

اٌطج١ت إخزظبطٟ ا٤شؼخ ثذساعخ اٌطٍجبد لجً ػٍّٙب٠مَٛ        D.18 

 

٠مَٛ اٌطج١ت إخزظبطٟ ا٤شؼخ ثشفغ اٌطٍجبد اٌزٟ ٨ رغزٛفٟ اٌششٚؽ      

 إٌّغجخ ِٓ ؽ١ش رجش٠ش إعزخذاَ ا٤شؼخ ٌٍّشػٝ

D.19 

 

٠ؾًّ وً اٌؼب١ٍِٓ فٟ لغُ ا٤شؼخ أعٙضح ل١بط ٥ٌشؼخ ٚ رزُ لشائزٙب      

 ثشىً دٚسٞ

D.20 

 

٠ؾبفع فٕٟ ا٤شؼخ ػٍٍٝ ع٩ِزٗ اٌشخظ١خ ِٓ خ٩ي ا٦ٌزضاَ ثمٛاػذ      

 إٌّٙخ ٚ ا٦ثزؼبد ػٓ ِظذس ا٦شؼبع لذس ا٦ِىبْ

D.21 

 

 

 

٠زُ إثؼبد اٌّٛظف١ٓ اٌز٠ٓ رؼشػٛ ٌى١ّبد أشؼخ أػٍٝ ِٓ اٌّغّٛػ ثٗ ػٓ     

 اٌؼًّ ثب٤شؼخ 

D.22 

 

اٌمغُ فٟ ؽبٌخ اٌؾًّ ػٓ اٌزؼشع اٌّجبشش ٠زُ إثؼبد اٌّٛظفبد فٟ      

 ٥ٌشؼخ

D.23 

 

ع٩ِخ اٌّشػٝ   

 D.24 ٠مَٛ فٕٟ ا٤شؼخ ثئثؼبد ِشافمٟ اٌّشػٝ ػٓ ِظذس ا٦شؼبع     

 

٠مَٛ فٕٟ , ػٕذ اٌؾبعخ ٌٛعٛد ِشافك ٌّغبػذح اٌّش٠غ أصٕبء اٌفؾض     

 ا٤شؼخ ثؾّب٠خ اٌّشافك ِٓ خ٩ي إعزخذاَ ٚالٟ اٌشطبص

D.25 

 

 D.26 ٠زُ اٌزأوذ ِٓ إغ٩ق غشف ا٤شؼخ ثئؽىبَ لجً اٌجذء ثبٌزظ٠ٛش     
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٠فَٛ فٕٟ ا٤شؼخ ثئعزخذاَ ألً و١ّخ ِّىٕخ ِٓ ا٤شؼخ ِغ اٌّؾبفظخ ػٍٝ      

 عٛدح ع١ذح ٌٍفؾٛطبد

D.27 

 

ٚٚػؼ١خ اٌّش٠غ إٌّبعجخ ٌؼًّ , اٌششائؾ, ٠زُ اٌزأوذ ِٓ ل١ُ ا٤شؼخ     

اٌزظ٠ٛش ؽزٝ ٨ ٠زُ إػبدح اٌزظ٠ٛشاٌفؾض لجً   

D.28 

 

ٚاٌزأوذ ِٓ فُٙ , ٠زُ إػطبء اٌّشػٝ إسشبداد ٚاػؾخ لجً اٌجذء ثبٌفؾض     

 اٌّش٠غ ٌٙب

D.29 

 

ٚ ؽّب٠خ ثبلٟ , ٠مَٛ فٕٟ ا٤شؼخ ثزؼش٠غ اٌغضء اٌّشاد رظ٠ٛشح فمؾ      

 ا٤ػؼبء ثئعزخذاَ ٚالٟ اٌشطبص

D.30 

 

اٌزٟ رؼطٟ  ٠Automatic Exposureزُ إعزخذاَ أٔظّخ أشؼبع رٍمبئ١خ      

 و١ّخ إشؼبع ٩ِئّخ ؽغت ؽغُ اٌّش٠غ

D.31 

 

 D.32 ٠زُ إٌأوذ ِٓ ط٩ؽ١خ ِٛاد اٌزؾ١ّغ ٚ عٙبص٠زٙب     

 

أوزش ِب ٠ّىٓ ( إْ ٚعذد)  - CR, DR –٠زُ إعزخذاَ أ٤عٙضح اٌشل١ّخ      

 ٌٍزخف١ف ِٓ ٔغجخ ا٦ػبدح

D.33 

 

٠زُ إعزجؼبد إٌغبء فٟ ِشؽٍخ اٌؾًّ أٚ اٌشه ثٛعٛد ؽًّ ِٓ ػًّ أٞ      

 رظ٠ٛش ٌّٕطمخ اٌجطٓ أٚ اٌؾٛع إ٨ ثٛعٛد ؽبعخ ِبعخ ٌزٌه

D.34 

 

٠زُ إعزخبَ أعٙضح اٌزظ٠ٛش اٌّزؾشوخ ٌٍّشػٝ فٟ ألغبَ اٌؼٕب٠خ اٌّىضفخ      

 فمؾ

D.35 

 

ع٩ِخ اٌّشػٝأعزخذاَ أعب١ٌت ِىبفؾخ اٌؼذٜٚ ٚ   

٠زُ ػًّ فؾٛطبد ِخجش٠خ ٚ عش٠ش٠خ ٌىً اٌؼب١ٍِٓ اٌغذد ٌٍزأوذ ِٓ      

أٚ ا٦ػبلبد اٌجذ١ٔخ, ا٤ِشاع اٌؼؼ٠ٛخ, خٍُٛ٘ ِٓ ا٤ِشاع اٌّؼذ٠خ   

D.36 
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٠زُ ػًّ فؾٛطبد ِخجش٠خ ٚ عش٠ش٠خ ثشىً دٚسٞ ٌىً اٌؼب١ٍِٓ اٌز٠ٓ      

ا٤ِشاع اٌّؼذ٠خ ِضً ا٤ِشاع ػٍٝ سأط ػٍُّٙ  ٌٍزأوذ ِٓ خٍُٛ٘ ِٓ 

 اٌغٍذ٠خ أٚ أِشاع اٌغٙبص اٌزٕفغٟ

D.37 

 

٠زُ أعزجؼبد اٌّٛظف١ٓ اٌّظبث١ٓ ثب٤ِشاع اٌّؼذ٠خ ِٓ اٌزؼبًِ ِغ      

 اٌّشػٝ ٌؾ١ٓ رٛل١غ اٌىشف اٌطجٟ ثخٍُٛ٘ ِٕٙب

D.38 

 

ثٛي ، دَ ، ) ػٕذ اٌزؼبًِ ِغ أٞ ِٓ إفشاصاد اٌّشػٝ ٠زُ اسرذاء اٌمفبصاد      

(اٌخ .... ثشاص ، ثظبق   

D.39 

 

ػٕذ اٌزؼبًِ ِغ أٞ ِٓ ا٨خزجبساد اٌزشخ١ظ١خ ِضً  ٠زُ اسرذاء اٌمفبصاد     

 ؽمٕخ ششع١خ ثبٌجبس٠َٛ

D.40 

 

ػٕذ إعشاءاد إٌظبفخ٠زُ اسرذاء اٌمفبصاد        D.41 

 

ٚثؼذ اٞ ٠زُ غغً ا١ٌذ٠ٓ ثبٌّبء ٚاٌظبثْٛ لجً ٚثؼذ اعزخذاَ اٌمفبصاد،      

 إعشاء

D.42 

 

غغً ا٠٤ذٞ لجً ٚثؼذ )٠زُ أخز اا٤ؽز١بؽبد ا٩ٌصِخ ِغ ع١ّغ اٌّشػٝ      

ا٦عشاء، ٌجظ اٌىّبِخ وٍّب ٌضَ ا٤ِش، ػذَ إسرذاء اٌّغٛ٘شاد ٚاٌخٛارُ 

(ٚاٌغبػبد أصٕبء فزشح اٌؼًّ \ 

D.43 

 

         رٛعذ ػشثخ إعؼبفبد أ١ٌٚخ ثبعزّشاس ٌؾب٨د رٛلف اٌمٍت أٚ اٌظذِبد

anaphylactic shock  شفٟ وً ٚؽذاد اٌزظ٠ٛ 

D.44 

  

 D.45 رٛعذ أعٙضح شفؾ ِغ لغبؽش ِؼمّخ ٤ٞ ؽٛاسا ؽٛي اٌٛلذ     

 

اعزخذاَ ا٤ش١بء اٌّؼمّخ فمؾ ٚإ٨ ٠ىْٛ ربس٠خ رؼم١ّٙب ِٕز٠ٝٙزُ        D.46 

 

 D.47 ٠زُ ؽفع اٌمغبؽش ٚا٦ثش اٌٛس٠ذ٠خ فٟ ِىبْ ِخظض     
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٠زُ اٌزؼبًِ ِغ اٌّشػٝ اٌّؼشػ١ٓ ٌٍؼذٜٚ ٚاٌّظٕف١ٓ ثب٨ؽز١بؽبد      

 ُفٟ ثذا٠خ ا١ٌَٛ ٌؾّب٠زٙ   Protective Precautions ))اٌٛلبئ١خ 

D.48 

       

 ٠Strictزُ اٌزؼبًِ ِغ اٌّشػٝ اٌّؼذ١٠ٓ ٚاٌّظٕف١ٓ ثب٨ؽز١بؽبد اٌزبِخ      

Precautions   ؽّب٠خ ٣ٌخش٠ٓ( إْ أِىٓ)٢خش اٌؾب٨د 

D.49 

      

٠زُ  اعزخذاَ عٙبص ا٤شؼخ اٌّزٕمً ٌزم١ًٍ رؾشن اٌّشػٝ ٚاؽزىبوُٙ ِغ      

 ِشػٝ آخش٠ٓ

D.50 

      

عزؼّبي ٚاؽذ ٌزغط١خ ؽبٌٚخ ا٤شؼخ ٠ٚزُ اٌزخٍض ٩ّ٨ءاد اٌاعزخذاَ  ٠زُ     

 ِٕٙب ثؼذ رٌه  ثٛػغ ا٩ٌّءح داخً و١ظ أؽّش ٚرشعً إٌٝ اٌّغغٍخ 

D.51 

      

رغغً ٚرٕظف ؽبٌٚخ ا٤شؼخ ٚوً اٌّؼذاد اٌزٟ اعزؼٍّذ ِغ اٌّش٠غ      

(وٍٛس)اٌّؼذٞ ِجبششح ثبعزخذاَ ِطٙش   

D.52 

      

(وٍٛس)ِطٙش  ثبعزخذاَرطٙش اٌطب٨ٚد        D.53 

      

(وٍٛس)رٕظف ششائؾ ا٤شؼخ ثبعزخذاَ ِطٙش        D.54 

      

 D.55 رٕظف ا٤سػ١بد ١ِٛ٠بً ثبٌّبء ٚاٌظبثْٛ     

      

 ٠زُ اٌزخٍض ِٓ اٌغٛائً اٌٍّٛصخ فٟ اٌّشاؽ١غ ١ٌٚظ فٟ ا٤ؽٛاع     

(اٌّغبعً)  

D.56 
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Appendix D 

 

A questionnaire of quality of services in radiology and medical imaging departments  

Dear head of radiology department, 

We are trying to assess the quality of the services provided in radiology and medical imaging 

departments in West Bank hospitals. We need your cooperation to accomplish this study. 

Please chose the most appropriate phase that answer each question 

5-Always, 4- Mostly, 3- Sometimes, 2- Rare, and 1- Never 

A. Structural and managerial description of the hospital 

# Question Y N 

A.01 The organization applies the JCI standards for quality in radiology department   

A.02 The organization holds the accreditation certificate for radiology department from the  JCI    

A.03 The organization provides the radiology services 7 days a week   

A.04 The organization provides the radiology services 24 hours a day   

A.05 Radiology department has all types of  medical  imaging equipment   

A.06 All types of imaging examinations including those with contrast medium and 

interventional radiology are performed  

  

A.07 All the equipment in radiology department are licensed by Ministry of Health   

A.08 All the technicians and radiologists hold  degrees from educational institutes recognized 

by both; Ministries of Health and High Education 

  

A.09 All the technicians and radiologists hold a valid  license of practice from the Ministry of 

Health  

  

A.10 All the technicians and radiologists are members of professional unions   

A.11 Number of technicians is appropriate for equipment operating    

A.12 Radiation workers receive additional salary allowance     

A.13 Radiation workers receive additional leave days   

# Question 5 4 3 2 1 

A.14  Periodic preventive maintenance is performed      

A.15 The down time of the equipment is short      

A.16  Procedure manuals are founded in each imaging unit      

A.17 Newly hired RTs are trained on all imaging modalities by experienced existed ones       

A.18 Following their training period, newly hired RTs are evaluated by the chief RT      

A.19 All RTs in the department can efficiently operate all types of the imaging equipment      

A.20 The department provide continuous education programs      

A.21  The space of the imaging rooms is appropriate      

A.22 The imaging rooms have changing cubicles       
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A.23 Direction signs are available on walls      

A.24  The senior RT checks the imaging results before dispatching       

A.25 All imaging examinations are interpreted by qualified radiologists before dispatching      

A.26  Patient‘s information is presented on the hard and soft copies of all imaging results      

A.27  All procedures and disposables are documented      

A.28  Chief technician is involved in the inventory process      

A.29  The radiology department utilize digital documentation      

A.30  List of fees is available for each examination      

A.31  The department has agreements with health insurance bodies from outside the hospital      

A.32 Exam appointments are available the reception office      

A.33  Appointment usually be within few days      

 

B. Standards of job Description of the technologists 

# Question 5 4 3 2 1 

B.01 In each imaging unit, and at the start work, assigned RT performs sanity check on the 

equipment 

     

B.02 The RT takes all necessary steps to assure his own safety, patient safety, and follows the 

recommended equipment operation instructions to maintain the equipment 

     

B.03 The RTs adhere themselves to the institution uniform      

B.04 The RTs make sure to wear ID badge      

B.05 The chief RT performs inventory checks and report shortages to the department manager      

B.06 The RT provides each patient with clean linens and gowns       

B.07 The RT clearly explains the radiographic procedure to the patients      

B.08 The RT obtains and documents consent form from each patient undertaking contrast 

media exams or intervention.  

     

B.09 The RT provides help and assistance whenever there is a need for that      

B.10 All patients are served equally      

B.11 Dealing with patient information are kept in discrete manner       

B.12 The RT assists the radiologist when performing contrast media and/or interventional 

procedures 

     

B.13 The staff is well adhered to the medical imaging guidelines and instruction       

B.14 The imaging procedure is performed according to the referral request      

B.15 Sub-optimal radiographs are not handed to the patients      

B.16 The RT checks the image quality before the patient leaves the imaging unit       

B.17 The RT provides the radiologist with the images for interpretation      

B.18 Following the radiographic procedure, the RT explains to the patient the waiting time and 

result collection place 

     

B.19 The RT maintains good relationships with the rest of the staff      

B.20 The RT responds efficiently to the urgent imaging requests from other departments      
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B.21 The RT is updates him/herself with regards to medical imaging scientific news       

B.22 The RT participates on the ongoing continuous education programs      

 

C. Rejected film analysis 

# Question 5 4 3 2 1 

C.01 The chief RT performs periodic rejected films analysis       

C.02 The chief RT performs a daily check for the rejected films in each unit      

C.03 The x-ray films in the store are counted and add to it the number of films in the unexposed 

cassettes  

     

C.04 The x-ray films in the dark room are counted      

C.05 The repeated x-ray films are counted      

C.06 The repeated x-ray film are classified according to film size      

C.07 The chief RT analyze reasons behind the repeated exams      

C.08 The repeated x-ray film are classified according to the reason behind repeating the exam      

C.09 The RT with the highest repeat percentage is identified      

C.10 The price of the repeated films is calculated      

C.11 The percentage of repeated films out of the total films is calculated      

C.12 Recent results are compared with old ones      

C.13 The chief RT discuss the analysis results with the staff      

C.14 Action are made following the reject/repeat analysis procedure      

C.15 Reject analysis is repeated to check the efficiency of the introduced actions      

 

 

 

 

 

D. Safety Precautions 

# Question 5 4 3 2 1 

Occupational Safety 

D.01 Imaging units design  (area, wall thickness, lead shielding) follows the international 

regulations 

     

D.02 Imaging units have facilities for patients with special needs        

D.03 Imaging units are equipped with smoke detectors and central fire distinguishers      

D.04  Imaging units are well ventilated and equipped with central cooling/heating      

D.05 Doors in the imaging are firmly closed and open from inside only      

D.06 Each imaging unit have radiation free operating console      
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D.07 The imaging equipment are valid, tested, and operated within the international/national 

acceptance limits 

     

D.08 calibration process for the imaging equipment is performed in accordance with the 

international standards 

     

D.09 Operation instruction are mounted in each imaging unit including the telephone numbers 

of the maintenance engineers 

     

D.10 A list of exposure factors is mounted in each imaging unit 

 

     

D.11 Every new imaging equipment is tested by the MOH for radiation leakage      

D.12 The necessary certificates from the MOH are obtained for the imaging equipment 

including old ones. Periodic radiation leakage tests are performed in areas surrounding the 

imaging units 

     

D.13 Imaging units are equipped with personal radiation protection tools (such as lead gown, 

lead gloves, and lead goggles) 

     

D.14 The doors in the imaging units have radiation warning labels. Radiation warning red lights 

are mounted and efficiently working above these doors 

     

D.15 The radiology department hires a radiation protection officer (who is responsible for 

controlling radiation doses used) 

     

D.16 The staff adhere to the radiation protection standards when performing the examinations      

D.17 The examinations are performed only when a referral request is presented      

D.18 The radiologist approve the referral requests before performing the examinations      

D.19 The radiologist rejects the requests that do not include enough justifications for the exam      

D.20 The radiation workers wear radiation badges. The badges are read periodically      

D.21 The RT adheres to the personal radiation safety regulations and refrains from staying un-

necessarily in radiation areas 

     

D.22 RTs who exceed the maximum permissible dose are given a compulsory leave of absent      

D.23 RTs who report that they are pregnant given radiation free jobs      

Patient Safety 

D.24 The RTs do not allow patient relatives/escorts to radiation potential areas      

D.25 Patient‘s escort are given a lead apron when their presence is necessary in the imaging 

room 

     

D.26 The imaging room door is firmly closed before starting the x-ray exposure      

D.27 The RT adheres to the ALARA principle: The dose is kept as low as reasonably 

achievable 

     

D.28 The exposure factors and patient position are checked to prevent possible repeat of the 

procedure 

     

D.29 The procedure is thoroughly explained to the patient before the exam      

D.30 The RT makes sure that only the region of interest is irradiated. Lead shield is used to 

cover nearby areas 

     

D.31  The automatic exposure control is used      

D.32 Developer/fixer chemicals are periodically checked      

D.33 When digital units (CR,DR) present, they are used so often to reduce the probability of 

repeating the exams 
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D.34 Abdomen and pelvis imaging is not performed to pregnant or possibly pregnant patients 

unless the exam is fully justified 

     

D.35 Mobile x-ray units are used in the ICU only      

 

Infection control standards 

D.36 Newly employed staff  underwent lab, clinical, and physical examinations to exclude 

infectious diseases and physical limitations 

     

D.37 Staff underwent periodic lab and clinical examinations to rule out infectious skin and 
respiratory diseases  

     

D.38 Staff with infectious diseases are prevented from direct contact with patients until they are 

fully recovered 

     

D.39 Staff uses gloves when handling patient fluids and secretions (example: blood, urine, 

sputum, etc.)  

     

D.40 staff uses gloves when performing diagnostic procedures such as barium studies      

D.41 Staff uses gloves when cleaning equipment      

D.42 Hands are washed before and after using the gloves      

D.43 Necessary precautions are implemented when handling patients (hands are washed before 

and after procedures, masks are used when needed, refraining from wearing jewelries, 

rings during working hours 

     

D.44 CPR emergency trolley and DC shock are available in each imaging unit      

D.45 Suction devices with sterile catheters are available       

D.46 Non-expired sterile tools/materials are used       

D.47 Catheters and IV needles are stored in a dedicated place      

D.48 Patients with infectious diseases and classified as (Protective Precautions]) are imaged at 

the start of the working day 

     

D.49 Whenever its possible, infectious patients classified as (Strict Precautions)  are imaged at 

the end of the working day 

     

D.50 Mobile x-ray units are used to limit patient movement and reduce cross infection      

D.51 linens are used  to cover the x-ray tables, changed between patients, and sent to the 

laundry in a red bag  

     

D.52 When a patient with infectious disease is imaged, the imaging equipment, and all used 

tools/materials are cleaned with disinfectant solution (chlorocept) 

     

D.53 x-ray tables are cleaned with disinfectant solution (chlorocept)      

D.54 x-ray cassettes are cleaned with disinfectant solution (chlorocept)       

D.55 Floors in the radiology department are cleaned daily      

D.56 The disposal of potentially infected solutions is done directly in the sausage systems(not 

in the sinks) 
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Appendix E 

 

# Name Expert 

 

Specialty 

1. Dr. Motasem Hamdan PhD. Instructor of Health Management an Policy, 

School of Public Health, Al Quds University. 

2. Dr. Adnan Lahham PhD. Dean of College of Science and Technology, Head of 

Geology Department, Al Quds University. 

3. Dr. Ghassan Sarhan PhD. Instructor, Faculty of Art, Al Quds University. 

4. Dr. Ali Sha’ar PhD in Quality Improvement. 

5. Dr. Bassam Irshaid MD. Consultant Radiologist, FRCR. 

 

 

 


