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Abstract

Diagnostic imaging encompasses different imaging modalities such as X-ray, Ultrasound,
Computed Tomography, Magnetic Resonance Imaging.....etc.; that cover diagnostic purposes
and follow up of diagnosed cases. It is considered one of the fastest growing areas within
medicine at present especially for imaging based on the ionizing radiation. This study aimed to
evaluate diagnostic imaging services at Non-Governmental Organizations in Gaza
Governorates.

Triangulated study design was used; census sample of Non-Governmental Organizations was
selected to cover all Gaza Governorates. Regarding the quantitative part; a random sample of
319 clients completed interviewed questionnaire to evaluate imaging services from client's
perspective with 94% response rate. Cronbach Alpha scores for this questionnaire were high
(0.829). The researcher used arbitrated checklist to evaluate medical imaging facilities. In
addition, seven key informant interviews were conducted for qualitative part.

Findings revealed that from clients point of view; reception, time factor, communication,
accessibility, respect & privacy and staff characteristics have the highest scores which were
85.8%, 85.8%, 85.6%, 84.5%, 84.18% and 81% respectively. While affordability, service place
characteristics, and safety measures have the lowest scores which were 76.6%, 76.34%, and
71.2% respectively

Inferential analysis shows that there was a statistical significant difference at (P-value < 0.05)
between respondents who had more than bachelor degree and other education levels regarding
accessibility to imaging services. Also, there was a statistical significant between respondents
who had less than secondary school and other education levels regarding to imaging staff
characteristics. Finally, a statistical significant difference between males and females
respondents regarding to imaging staff characteristics, in favor to males, was observed.

Checklist findings revealed that 92% of imaging machines are working well. But there was a
shortage in advanced imaging machines specifically at Mid-zone and South governorates. Most
imaging departments had one machine for each type of the imaging modalities, so, any sudden
breakdown of imaging machines lead to stop the services without providing any alternatives.

The imaging room spaces, shielding and structure of imaging departments are accepted to some
extent, but there was a clear defect in designing the waiting area. Also, some imaging rooms
contain more than one imaging machine, mostly conventional radiography and panorama.
Regarding to radiation protection, Thermoluminescence Dosimeters that measure radiation
dose for imaging staff were absent and there were insufficient radiation protection tools for
imaging staff and clients.

Lack of a qualified maintenance and spare parts for immediate faults were observed. Finally,
imaging staff is qualified in most NGOs and most of them working by temporary contract
employment with limited training programs.
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Chapter 1

Introduction

1.1 Background

Good health services are those which deliver effective, safe, quality personal and non-
personal health interventions to those that need them, when and where needed, with
minimum waste of resources (WHO, 2007). Therefore, facilities and tools used to support
health services, including Diagnostic Imaging Services (DIS), are a necessary key to deliver

good health services.

The primary role of DIS is to support and serve different departments in hospitals or health
care centers in terms of providing diagnostic and therapeutic measures.

DIS has evolved rapidly over the past 120 years, beginning with Rontgen's discovery of X-
rays in 1895 and continuing through further advances in more recent decades (Done and
Bradley, 2014). This evolvement fits with the rapidly increasing of types and complexity of
diseases to help reach the accurate diagnosis with reasonable costs, lower risks, minimum
side effects and higher quality services. There are many types of diagnostic imaging
procedures, each of which uses different technologies and techniques, such as Conventional
radiography, Computed Tomography (CT), Magnetic Resonance Image (MRI), and
Ultrasound (U/S) (FDA, 2016).

The DISs are available in different health sectors in Gaza Governorates (GGs) as
governmental sector representative by Ministry of Health (MoH), Non-Governmental
Organizations (NGOs), United Nations Relief and Works Agency for Palestine Refugees in
the Near East (UNRWA) and private sectors. Over the years, huge efforts in GGs have been
made in different health care providers to improve the DIS, but still limited, due to several
factors such as Israeli siege, high price of imaging equipment, difficulty in importing spare
parts and inadequate installation and operating of imaging machines, rendered the
development of the DIS extremely difficult. In addition, there is a complete absence of
certain types of DIS in the health care providers as radioscintigraphy.

The NGOs provide multi-medicinal services at low costs or free of fees for the in-social
needed patients. It funded by internal and external association, which match with their

attitudes, philosophies and common interests.



The NGOs play a significant role in complement the health services provided by the
governmental health care sectors, reducing the overloaded on the governmental health
facilities and increasing the patient options and alternatives in choosing health services.

In GGs, the DIS in some NGOs is advanced to some extent and provides significant services
such as MRI in Red Crescent Society for Gaza Strip and multi-detector CT services,
including vascular and cardiac CT, in the Public Aid Hospital. There are approximately 29
NGOs in GGs providing different types of imaging services depending on the priorities of
the health needs and the financial ability of the organization but the most advanced imaging
services are available in GG (unit of accreditation and licenses, 2017).

In this study, the researcher was evaluated the DIS in NGOs according to Donabedian model,
which highlighting on structures or inputs and processes that may lead to improve outcomes
in quality of health care (Lawson and Yazdany, 2012). Avedis Donabedian, a health
services researcher, he developed Donabedian model in 1966 that provided a framework for
assessing health services and evaluating quality of care (Donabedian, 2005).

1.2 Research problem

Medical imaging is considered a crucial diagnostic tool for many diseases and has an
important role in monitoring treatment and predicting outcomes. It includes different
imaging modalities that distinct depending on the degree of complexity of their physical
properties.

NGOs are distributed in all GGs and offer a wide range of health services including DISs
such as MRI, CT, U/S and plain X-ray.

The role of NGOs is prominent in the Palestinian health care system, resulting from
unsuitability and shortage of governmental health services due to Israeli siege to Gaza Strip
and the frequent wars. These circumstances lead to deterioration of governmental health
services. For that, the NGOs aimed to compensate this shortage and provided options and

alternatives for patients to get health services which include imaging services.

In spite of the importance of NGOs to deliver imaging services, there is no credible and
reliable data about the quality of imaging services.

This study tries to evaluate the imaging services in NGOs, specifically the accessibility to
service, readiness of imaging department, safety measures of services and to clarifies their
strength and weakness points to help the decision makers to conduct the proper policy for
DIS.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Lawson%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=22448191
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yazdany%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22448191

1.3 Justification of the study

In GGs, a health care is provided through uncoordinated services by various sectors. They
are represented by MoH, UNRWA, Military medical services, private sectors and NGOs.
Thus, lack of coordination in providing the health services has constituted an obstacle in
evaluating their adequacy and proficiency of services provided. NGOs are one of the
important health care providers and play a vital and prominent role in providing health
services. One of these services is the DIS, which covers a large sector of GGs clients. The
imaging services have developed rapidly in the NGOs in order to fill in the gap of shortage
in governmental imaging services. On reviewing the literature of evaluating medical imaging
services in the NGOs, this research topic is unprecedented. Absence of such studies in
literature established a motivation to perform the research regarding the medical imaging

services in GS, that has been exposed to three devastating wars since 2008.

1.4 Aim of the study

The overall aim of this study is to evaluate diagnostic imaging services at Non-Governmental

Organizations in Gaza Governorates.

1.5 Specific objectives

1. To evaluate imaging services in NGOs by using Donabedian model.

2. To identify the strength and weakness points of diagnostic imaging services at NGOs.

3. To examine the relationship between the satisfaction of clients about the diagnostic
imaging services and some socio-demographic factors (gender, age, level of
education, economic status).

4. To set recommendations and suggestions that might promote DISs performance.

1.6 Research questions

What is the quality level of diagnostic imaging service at NGOs?

Avre there sufficient imaging service modalities in NGOs?

Avre the clients satisfied with the medical imaging service?

What are the strength and weakness points of diagnostic imaging service in NGOs?
What are the main obstacles facing NGOs to deliver diagnostic imaging service?

© a0k~ 0w N e

To what extent the imaging services are available and accessible?



7. What are the imaging services that need promotion in the NGOs?
8. Are there differences pertaining to individual variables for clients related to opinion
for the imaging services?

9. What are recommendations raised to improve medical imaging services at NGOs?

1.7 Context of the study
1.7.1 Demographic context

Palestine is a geographic region in Western Asia between the Mediterranean Sea and the
Jordan River with an entire area about 27,000 square kilometers. It was occupied more than
60 years from the Zionist occupation. Since that, it suffered from recurrent conflicts and
instability and it still does. In 1993, the peace process between Israeli occupation and
Palestinian representatives by Palestine Liberation Organization (PLO) implemented to stop
the fight between them and led to establishing the Palestinian National Authority (PNA) on
22% of the historical Palestine. The Gaza Strip (GS) and the West Bank (WB) are the main
parts of the PNA. Since signing peace process, the PNA has suffered from repeated
violations and recurrent wars from Israeli governments, which led to delay the development
of Palestinian institutions.

The GS is a narrow band of land located on the south of Palestine, which constitutes the
coastal zone of the Palestine territory along the Mediterranean Sea between Egypt and Israel.
It is 45 kilometers long and 6-12 kilometers wide with an area of 362 square kilometers.

A according to Palestinian Central Bureau of Statistic (PCBS, 2016), the estimated
population of the Palestinians in the state of PNA at end 2016 was 4,884,336 inhabitants;
2,972,069 inhabitants in the WB and 1,912,267 inhabitants in GS. The GS is divided into
five governorates: The North Gaza governorate, Gaza governorate, Mid-Zone governorate,
Khan-Younis governorate, and Rafah governorate (Annex 1). Regarding to the distribution
of inhabitants in each governorate; North Gaza 16.4%, Gaza City 37.8%, Mid-Zone 14%,
Khan-Younis 19.4% and Rafah 12.5%. (PCBS, 2016).


https://www.google.ps/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjL6rHinKTMAhWEXiwKHTvaDxAQFgg6MAM&url=http%3A%2F%2Fwww.britannica.com%2Ftopic%2FPalestine-Liberation-Organization&usg=AFQjCNGBY672Ywm9FE8VFtKQuxnfeujM0g&bvm=bv.119745492,d.bGg

1.7.2 Socioeconomic and political context

The special situation of GS population, resulted from frequent of the Israeli attacks, made a
lot of suffers and difficulties in development and sustainability of health services and
increased the number of injuries, disabilities and diseases among GS population. Since 2008,
three destructive wars against GS resulted thousands of dead and wounded people.
According to MoH (2014) the war on GS 2014 caused about 11066 wounded and 2130
martyrs. These numbers exceed the capacity of the health care institutions. In addition, about
ten health centers were partial damaged. Also, since 2007 the Gazian people has suffered
from strict siege that restricted the passage of people, goods, and aids across the borders.
The economic situation in GS is characterized by poor and low income, the unemployment
rate is 41.2% (PCBS, 2016), 21.1% of GS population suffered from deep poverty (PCBS,
2011). These circumstances lead to reduce the development opportunities of the Palestinian
institutions, especially in the field of health.

As a result, the role of NGOs is prominent to assist and support the governmental services
in different fields.

1.8 Health care system

The Palestinian healthcare system is fragmented due to the large number of health care
providers (WHO, 2011). MoH, Military Health Services, UNRWA, NGOs and the private
health services are the main health care providers in GS.

MoH is considered the major provider of healthcare services in PNA which provides
primary, secondary and tertiary health services and purchase unavailable medical services
through referring patients to the domestic and abroad providers.

UNRWA provides free healthcare services for all refugees in PNA which is mainly primary
health care and purchasing secondary and tertiary services for the registered and the hardship
Palestinian refugees from other healthcare organizations as NGOs.

NGOs play essential roles in primary, secondary and tertiary health care services, which are
funded from donors and governments that provide healthcare services with reasonable fees
to maintain sustainability.

Finally, the private healthcare sectors provide health services for profit purpose, it provide
primary, secondary and some tertiary healthcare services and have effective role in

improving health status to whom can pay the financial burden.



1.9 Medical imaging services

Diagnostic imaging encompasses different imaging modalities such as X-ray, U/S, CT and
MRI for diagnostic purpose and follow up the diseases. In GS, there are six main providers
for imaging services. The main imaging provider is MoH which includes 16 X-ray machines,
7 fluoroscopy machines, 7 CT and 2 MRI machines distributed in six main hospitals in all
GGs (Suleiman, 2017). In addition, there are 13 X-ray machines and one mammography in
the governmental Primary Health Care centers (PHC) (Senior of imaging services in PHC,
March 2017, personal contact). The second imaging provider is UNRWA which provides
only plain X-ray services in 7 primary health care centers and purchase specific types of
diagnostic imaging services, such as mammography, urography and U/S through different
contractual agreements with hospitals and private imaging centers for Palestinian refugees
in GS (UNRWA, 2015). The third imaging service provider is NGOs which provides
imaging services with low costs or free of fees for the in-social needed patients, 29 Non-
governmental medical centers distributed in all GGs provide different types of imaging
services, most of these services are basic imaging services as plain X-ray and U/S, but there
are three advanced NGOs provide advanced imaging services including MRI and CT. The
fourth provider of imaging service is the private sector, 15 licensed private imaging centers
in all GGs provide plain X- ray services and U/S, also there are 2 private CT, one in GG and
the second one in Khan-younis governorate (Unit of accreditation and licensed, 2017). The
fifth imaging service provider is the Palestine Red Crescent Society which provide imaging
services in four medical centers for the Palestinian people in the occupied Palestinian
territory, the largest one is al Quds hospital in GG which provides different imaging services
including CT, MRI, U/S and plain X-ray. Also, in Khan-younis governorate, there is a branch
of Palestine Red Crescent Society which provides different types of imaging services
including CT (Palestine Red Crescent Society, 2017). The last imaging provider is the
Military Health Services which provide plain X-ray and U/S services in three military health
center in North Gaza, GG and in Khan-younis Governorate (Senior of paramedical services

in Military Health Services, March 2017, personal contact).



1.10 Operational definition

1.10.1 Evaluation
Evaluation is a systematic acquisition and assessment of information to provide useful
feedback about some object (Trochim, 2006).

1.10.2 Non-Governmental Organizations

A Non-Governmental Organizations (NGOs) is a citizen-based association that operates
independently away of government, usually to deliver resources or serve some social or

political purpose (Whalts.com, 2015).

1.10.3 Standard
A standard acts as a basis for comparison or reference point against which something be

evaluated. It can contain either quantitative or qualitative or requirements (HAP, 2010).

1.10.4 Health services

Health services include all services dealing with the diagnosis and treatment of disease, or
the promotion, maintenance and restoration of health. They include personal and non-
personal health services (WHO, 2016).

1.10.5 Clients satisfaction

Client satisfaction is a measure of how well a product or service experience meets

customer expectations (Sauro, 2016).


https://en.wikipedia.org/wiki/Customer_satisfaction
https://en.wikipedia.org/wiki/Customer_satisfaction

Chapter 2

Literature Review

2.1 Conceptual framework

A conceptual framework is defined as a network or a “plane” of linked concepts ( Jabareen,
2008). The researcher was used the Donabedian model as a conceptual model that provides
a framework for examining health services and evaluating quality of care. Donabedian
highlighting on structures and processes that may lead to improved outcomes (Lawson
and Yazdany, 2012).

2.1.1 Structure (Input)

Examine the environment, in which services are provided; whether there is adequate
capability to provide the services offered including facilities, equipment, human resources,

qualification of care providers and administration structure.

2.1.2 Process

Examine what is done to patient and how care has provided in terms of appropriateness,
acceptability, completeness and includes the interaction between patients and providers. The
process can be assessed through accessibility, communication, respect, privacy and safety

measures.

2.1.3 Outcome

Refers the results of care, what happen to the patients' health and the level of satisfaction of
the healthcare. The outcome sometimes seen as the most important indicators of quality

because improving patient health status is the primary goal of healthcare.


https://www.researchgate.net/profile/Yosef_Jabareen
https://en.wikipedia.org/wiki/Conceptual_model
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lawson%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=22448191
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yazdany%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22448191

Evaluation of DISs according
Donabedian model

Patient's demographic

Structures or variables
(Inputs) — —> OQutput

Age, marital status, education
level, Income, employment

-Facilities. status ?Qua!lty of _
imaging services.
-Equipments.
-Client
-Human l satisfaction
resources.

Process

-Access to imaging services.
-Communication.

-Respect and privacy.

-Safety measures.

2.1 Conceptual framework for the study-self developed

2.2 Evaluation

It is impossible to give a single definition for the evaluation, because it depends on the
sponsor, participant or another involved party (Sherman, 2013). According to literatures; the
evaluation is “as either about proving something is working or needed, or improving practice
or a project” (Smith, 2006). Another definition of evaluation is “a periodic process of
gathering data and then analyzing or ordering it, in such way that the result information can
be used to determine whether the organization or program is effectively to carry out planned
activities, and the extent to which it is stated objectives and anticipated results” (Martinez,
2005). Also, CDC, (1999) defined the evaluation as ““a systematic investigation of the merit,

worth, or significance of an object”.



There are two main types of evaluation, the first one is a formative evaluation that conducted
during the life of a program to identify its strengths or weaknesses and enhance its quality
and effectiveness. The second type is a summative evaluation that conducted at the end of a

program to help decision makers decide a programs future (Morford, 2003).

The evaluation can use quantitative or qualitative data, and often includes both. The
qualitative approaches include methods such as interview, observation and focus group
while the quantitative approaches include ranking, classifying and generalizing results.
Rarely one method used for evaluation. Both methods provide important information for

evaluation, and both can improve community engagement (Silberberg et al., 2011).

2.3 Evaluation of diagnostic imaging services

Health care evaluation is the critical assessment, through rigorous processes, of an aspect of
healthcare to assess whether it fulfils its objectives (Currie, 2009).

The main purpose of health service evaluation is to examine the access to care, health care
costs and processes, and the outcomes of health services for individuals and populations
(Steinwachs and Hughes, 2008).

According to literatures, the evaluation of DIS includes the following points; the human
resources, staff training, accessibility to services, appropriateness of services, system for
image quality, radiation protection, maintenance of imaging equipment, patient privacy and

confidentiality, client satisfaction for imaging services.

2.4 Diagnostic imaging

Diagnostic imaging encompasses different imaging modalities for diagnostic purpose and
follow up the diseases such as X-ray, U/S, CT and MRI. Food and Drug Administration
(FDA), (2016) defined medical imaging as a several different technologies that are used to
view the human body in order to diagnose, monitor, or treat medical conditions.

The basic imaging services which includes X-ray and U/S, is fundamental for all health care
providers at all major levels of healthcare, in primary, secondary and tertiary health services
(WHO, 2006).

10



2.4.1 Types of diagnostic imaging

According to (FDA, 2016) the diagnostic imaging classified into modalities that use and

those that do not use ionizing radiation (IR) to form medical images.

2.4.1.1 Imaging devices using ionizing radiation

Imaging modalities, which depend on IR, are the first form of medical imaging. They
generate images, known as radiographs. It includes X-ray devices as Conventional
radiography, mammography, panorama and CT. Also, there is another form of IR, which is

gamma ray which named radioscintigraphy.

2.4.1.2 Imaging devices not using ionizing radiation
Some types of medical imaging work without using IR, for example, MRI and U/S, and have

specific uses in the diagnosis of disease and provides alternatives for IR.

Each type of imaging devices gives different information about the area of the body being
studied or treated, related to possible disease, injury, or the effectiveness of medical

treatment.

2.5 History of diagnostic imaging

Medical Imaging began with radiography after the discovery of x-rays in 1895 by Wilhelm
Rontgen, a German professor of physics. Since that time, the imaging services were limited
in X-ray, which is basis for multi imaging services as conventional X-ray, fluoroscopy,
mammography and panorama. In early 1970s, the first CT was introduced to the health
service, which is based on X-ray but in new technique by taking cross-sectional slices
through the body or organ.

According to Bradley (2008), In the 1950s radioscintigraphy entered to DIS. The source of
the IR in radioscintigraphy is not imaging devices but radioactive compounds, which
typically emit gamma ray as they decay when it is injected in human body and the ray is
detected by special camera. Additionally, a new advance technology of radioscintigraphy is

positron emission tomography which emits positrons when they decay instead of gamma

ray.
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In1956s, Donald introduced the first imaging devices by using non-ionizing radiation that
depends on the sound wave to pass through the tissues and detecting the reflection, this image
known as ultrasound. Another non-ionizing radiation technology was introduced in 1973 to
imaging services which used a strong magnetic field and pulses of radio waves to make

images of structures inside the body, known as Magnetic Resonance Image (Bradley, 2008).

2.6 Development in diagnostic imaging

Diagnostic imaging is one of the fastest growing areas within medicine at present. The main
goal for this growing is to reach high quality images with minimum risk especially for
Imaging based on the IR. The growing is evident in different imaging services, for example
the mechanism of image processing in radiography which depend recently on computer
technology that appear image with high resolution and contrast, and lack of chemical risks
from conventional processing. Moreover, the computerized image processing reduced the
repetition of radiography caused by under or over X-ray dose.

In CT, one of most important problem facing the imaging is motion artifact especially in
chest and abdomen imaging which affects the quality of image, the advance imaging
technology overcome this problem by introducing MDCT which provides very short scan
time to avoid motion artifact, improved temporal and spatial resolution and made it possible
to imaging the smallest and moving details in the body like coronary arteries and the cardiac
chamber with high image quality and short imaging time.

According to Robbin et al. (2011) U/S is the most widely used imaging modality in the world
because it is include relative low cost, lack of IR, no potential nephrotoxicity from contrast
agents, and portability. Today’s U/S technology offers high quality images and displays
three and four dimensions of organs especially for obstetric U/S. Moreover, there is
improvement and increase demand on Doppler U/S to estimate the blood flow through blood
vessels. In addition, the Doppler U/S had widely used in cardiology services, which called

echocardiograph to evaluate the heart chambers, valves and surrounding structures.

MRI plays significant role in diagnosis of diseases especially soft tissue organs and provides
multi-dimensions of images enables radiologist to see the internal parts of human body. The
improvement in MRI technology is obvious in the physical characteristics of MRI such as

improve signal to noise ratio, use of permanent coils, increase the strength of a magnetic
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field for more image quality and reduce scanning time, also the design of MRI is more
comfortable to patient (Wlad, 2012).

2.7 Risk of diagnostic imaging

According to FDA (2014) the IR is a form of radiation that has enough energy to potentially
cause damage to DNA and may elevate a person’s lifetime risk of developing cancer.
Radiation damage to tissue depends on the dose of radiation received, or the absorbed dose,
which is expressed in a unit called the gray (WHO, 2012). The IR has risks on patient and
staff if the protection measurements not be used and from overuse the IR.

Imaging that avoiding IR exposure has no known harmful effects, but there is some risk
related to patient. In MRI scanning, the magnet may affect pacemakers, artificial limbs, and
other medical devices that contain iron. Also, the patient lies in a closed area inside the
magnetic field, some patients can experience a claustrophobic sensation during the scanning
(William and Shiel, 2015).

2.8 Personal monitoring devices in imaging department

For the safety of radiology staff, there is a monitoring system to measure radiation dose
received by radiology staff by using a small radiation monitoring device called dosimeter or
sometimes called self-reading pocket dosimeter worn on anterior part of the body attached
to the shirt collar area to record the radiation history and possible risks involved for imaging
staff. The records help in improving radiation protection practices in clinical settings. The

dosimeter must read monthly or quarterly (Statkiewicz, 2006).

2.9 Protective shielding for patients and staffs from radiation risk

Most radiology departments protect the personnel and the attendant, paying little attention
to the radiation protection of the patient; therefore, it is important to recall methods of patient
protection during imaging. According to WHO (2004) there are many ways to protect patient
from IR. The as low as reasonable achievable (ALARA) principles plays a significant role
in reducing IR and it should be applied for every exposure made to patient. Also, Lead
protective apparel such as lead aprons, thyroid and gonads shields to protect the sensitive
organs especially in children and young adults should be used for patients exposed to IR.
Moreover, there is a technical factors contribute in reducing radiation dose as restricted the
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X-ray beam to the area of clinical interest, using high kVp/mAs technique is preferred to
decrease radiation dose for patient. Appropriate selection of filtration to absorb low energy
photons protects the patient from unnecessary IR and use alternative in selection of patient
position during exposed to X-ray as posterior anterior (PA) preferred anterior posterior (AP),
also the use of high-speed film screen combination is option to minimize patient dose. This
is the major methods to reduce patient dose during imaging (Richard and Arlene, 2012).
For the imaging staff, the protective measures can be achieved by the following methods:

e Personnel should remain in the radiation environment only when necessary.
e The protective barrier between the operator and X-ray tube should have a minimum
lead equivalence of 1.5 mm.
e Shielding apparel should be used as and when necessary which comprise of lead
aprons, eye glasses, hand gloves and thyroid shields.
e Pregnant imaging professionals must be opt out from all radiation room during the
first trimester and may continue to work at second and third trimester cautiously.
The radiation protection is very important subject at imaging procedures and there are many
literatures in this field: Abu Zer (2014) evaluated the leakage of radiation in nine selected
governmental hospitals at GS, Palestine, he found that there in not adequacy of radiation
protection in some imaging services like CT and fluoroscopy and there is a risk of radiation
at the control panel, which may lead to risk of chronic occupational exposure to the
employees. In the same way, Al-Sultan (2010) conducted a study to evaluate the diagnostic
radiologic technology services and education in the general governmental hospitals and
health institutes in the Republic of Yemen, the study methods include the visits, the
questionnaires, written examination and practical test, he found that the radiologist in Yemen
didn't take care in conventional radiography and concentrate his work in advance modalities
especially U/S, 25% dosimeters unavailable, and in 30% of the imaging room shielding
unsuitable and absent of quality control tests. Also, Gesmallah (2013) evaluated the
application of radiation protection program at cardiac catheterization laboratory, the design
of department, the effectiveness of radiation protection devices, personal monitoring and
usage of G-Arm X-ray machine, he found that there was no personal monitoring devices, the
RTs were well-trained to dial with the G-arm x-ray machine and to apply the radiation

protection program.
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2.10 The basic of diagnostic imaging department design and construction

According to the Dubai Health Authority (DHA) (2012), DIS performs imaging procedures
from IR or non-ionizing radiation on patients in special equipped examination rooms. In
general, the procedure rooms used for quick examinations such as chest, abdomen, and
extremities should be located closest to the reception and patient waiting areas in order to
decrease patient travel distance and improve patient streamlining, while rooms with long
procedure times such as CT and MRI may be located away from the main waiting and
reception areas. As well as a film processing and viewing areas are planned to be close to X-
ray examination rooms. The office for radiologists must be provided (at least nine square
meters), office shall include provisions for patient consultation and interpretation of medical

images.

Storage area for films and equipment should be provided with proper ventilation and
humidity. Additionally, medical recording systems must be available such as; Picture
Archiving and Communication System (PACS), and/or paper-fold traditional archiving.

To protect the patients and caregivers from radiation risk the warning signs should be posted
on the entrance door of imaging rooms to identify the radiation hazardous. Inside imaging
rooms, the dressing room for patient changing with safe storage for valuables and clothing
at least shall be 1.5 meters x 1.2 meters with immediate access to the imaging room should
be available, in addition toilets (Minimum of two) one for males and the other for females,
hand-washing stations within imaging room except MRI not be within the room shall be
provided, also, mechanically ventilated and air conditioning should be provided to allow
comfortable working conditions.

Medical requirements must be available for emergency conditions as oxygen, appropriate
emergency equipment and medications to treat adverse reactions associated with

administered contrast media.

In GGs, the unit of accreditation and licenses in MoH and Palestinian Energy and Natural
Resources formed a basic legislation for design imaging room, but the legislation focused
on the imaging room spaces and shielding without consideration to other requirements as

waiting area, storage, emergency services....etc.

The researcher adopt the Palestinian legislation for accreditation & licenses of imaging
department and DHA measurements with some modifications for the minimum X-ray room

surfaces and shielding thicknesses, which summarized in annex (9).
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2.11 Quality of imaging services

Quality in health care is proper performance, in accordance with standards of interventions
that are known to be safe, that are reasonable to society in questions, and that have the ability
to produce an impact on morbidity, mortality and disability (WHO, 2006). "The standard of
health care services based on optimum standards, professional accountability, and
encourages healthcare organizations to pursue excellence" (Zaidi, 2010). According to
literatures, the imaging services standards have focused on reduction of IR risk, patient and
staff safety, staff training and self-development, improve performance, streamlining of
patient flow and statutory compliance. According to Canada's diagnostic imaging services
standards (2014), the following points should be considered for imaging services:

e Meeting the needs of clients and referring medical professionals.

e Having the right professionals.

o Providing a suitable environment.

« Selecting, operating and maintaining diagnostic imaging equipment.
« Providing safe and appropriate diagnostic imaging services.

« Keeping records accurate, up-to-date and secure.

« Monitoring the safety and quality of diagnostic imaging services.

2.12 Quality control (QC) in diagnostic imaging services

According to PAHO/WHO (2010), QC refers to the specific tests required to management,
safety, and proper performance of all imaging equipment. It includes specific tests and
procedures of the imaging facilities to insure effectiveness of these facilities, reports any
deterioration, and develop steps to overcome defect. The main goal of QC for diagnostic
imaging services is ensure the accuracy of the diagnosis. Usually, all staff in the radiology

department should be involved in quality control program.

2.13 Quality assurance (QA) in diagnostic imaging services

According to PAHO/WHO (2010), QA is a systematic action to get high quality image with
minimum dose to patients and workers. The main goal of QA is to improve patient care. QA

actions include both quality control techniques and quality administration procedures. QC
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was previously mentioned, quality administration procedures are managerial actions to

follow and monitoring the quality processes.

2.14 Human resources and training programs in imaging department

The human resources in imaging department comprise from multi-professional team with
proper qualifications and experiences to perform diagnostic imaging procedures. They have
specific skills relevant to their allocation and types of imaging equipment. The imaging team
comprised from radiologists, Radiologic Technologist (RT), nurses and administrators. RT
should be educated in anatomy, radiographic positions, examination techniques, equipment
protocols, radiation safety, protection and basic patient care. Besides, the RT should be
aware in the advanced imaging technology as CT and MRI. Radiologist specialized in the
interpretation of medical images such as U/S, MRI, CT scan, and conventional radiography.
The role of nursing is prominent in the preparation of patients during some procedures,
especially if the contrast media is to be used, providing patient care and monitoring the
recovery and discharge of patients after the invasive procedures (Oliveira et al., 2014).

In order to cope with development in imaging technology, and to improve skills and
knowledge, the imaging staff should be periodically participate in training program specially
in advanced medical imaging technology, radiation protection and infection prevention

programs.

2.15 Availability and accessibility to health services

Availability of health services refers to the presence of health infrastructure, qualified staffs
and service utilization. Other factors play significant roles in determining the availability of
health services including, but not limited to, referral process, wait time for appointment, wait

time for service, travel time and travel access (WHO, 2014).

The access to health services is one of the basic factors for patient satisfaction and quality
of the health care. There are three dimensions to assess access to health care; physical
accessibility, financial affordability and acceptability. Physical accessibility refers to the
availability of good health services with ability to use them when needed. Financial
affordability measures the ability to pay for health services without financial hardship,

and the acceptability means client’s willingness to seek services (WHO, 2013).
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2.16 Satisfaction

Including the patients satisfaction in evaluating the provided services has grown imperative,
thus the patient's opinion must play a significant role in improving the health services. It is
considered as one of the most important indicators for the quality of health care offered by

any healthcare provider.

A lot of literatures discuss the patient satisfaction to explore the socio-demographic
characteristics of patients that might influence the level of satisfaction, and then identify
determinants of patient satisfaction for health care services.

Sa'adoon, Hussien, and Museher (2008) studied Patients satisfaction for health care services
at Thi-gar province, Iraq by using special questionnaire consisting of socio-demographic,
and health care service items for 452 clients. They found that 49.1% of participants were
dissatisfied with the health care services offered by facilities. High dissatisfaction rate was
associated with low education, unemployment, male gender, and being single. There was a
high significant statistical association between the age of clients, education, marital status,

and employment with satisfaction for the health care services.

In contrast, Al-Hindi (2002), studied the client’s satisfaction in radiology services in Gaza
city by using questionnaire to 410 clients at private center and radiology department in
governmental hospital, she found that there is no statistical significant differences were
recorded between males and females and between age groups. Regarding to availability and
accessibility, she found the highest level of satisfaction was expressed toward privacy and
security inside imaging rooms, while clients moderated satisfied with imaging availability
and organizational culture, the lowest degree of satisfaction were reported toward

communication and affordability of imaging services.

Another study conducted to evaluate the mammogram services in GGs by Jadallah (2016),
which contained study the clients’ satisfaction level, he found that a mammogram services
were timely affordable for more than two thirds of cases, also, more than two thirds of cases

were satisfied with the accessibility and affordability of mammogram services.
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Chapter 3

Methodology

This chapter describes the research methodology, which includes research design, process
of sample selection, pilot study, validity and reliability of the study, data analysis and ethical

consideration.

3.1 Study Design

The design of this study is a descriptive analytical cross-sectional design. It is a triangulated
method (Quantitative and Qualitative). The use of triangulation method is to strengthen the
reality of data and validity of findings. The quantitative part includes interviewed
questionnaire with clients for imaging services to study the client's perspective and their
satisfaction for imaging services. In addition to, special checklist developed by researcher to
assess the imaging machines, facilities and structure of imaging department. The qualitative
paradigms include in-depth interviews with seven key informants to validate findings from

one method with another (Donovan and Sanders, 2005).

3.2 Study population

The study includes two types of population who were represented the quantitative and

qualitative parts.

Quantitative part

The study consists of all clients in the selected imaging departments at NGOs, the researcher
find out the average total number of imaging services clients for three consecutive months
was 2760 clients.

The total number of public aid hospital clients was 470; representing 17% of the study
population. The total number of Red Crescent Society for Gaza Strip was 520; representing
19% of the study population. The total number of Al-Awda hospital was 570; representing
21% of the study population. The total number of Al-Sahabah Medical Complex was 320;
representing 11% of the study population. The total number of Yaffa Medical Center was
560; representing 20% of the study population. The total number of Al-Kuwaiti Hospital
was 320; representing 11% of the study population.

Then, all the selected imaging departments’ facilities were evaluated through checklist.

19



Qualitative part

Seven imaging service providers were selected for in-depth interview, the researcher took in
his consideration the diversity of imaging service providers which include MRI technologist,
X-ray technologist, CT technologist, senior of imaging department, radiation protection

officer and radiologist.

3.3 Study setting

The study was conducted at the medical imaging departments of six main Non-
Governmental hospitals in GGs: Public aid hospital, Red Crescent Society for Gaza Strip,
Al-Awda hospital, Al-Sahabah-Medical-Complex, Yaffa Medical Center and Al-Kuwaiti
Hospital.

3.4 Study Period

The study was started after having a letter from the university and obtaining approval from
Non-Governmental Organizations to conduct the research. The study was performed in the
year 2017; it started in February 2016 and ended in July 2017. Pilot study was conducted in
February 2016, then data collection began in the mid of March 2016. Data entry and cleaning
were conducted in parallel with data collection. Coding and analysis of data were conducted

in January 2017. The study final report in July 2017.

3.5 Sample size and sampling process

For quantitative part:

A census sample was selected regarding to Gaza Governorates and inclusion criteria. The
sample was consisting of six main hospitals as the following: Al-Awda hospital, Public Aid
Hospital, Al-Sahaba Medical Complex, Red Crescent Society for Gaza Strip, Yaffa Medical
Center and Al-Kuwaiti Hospital.

To calculate the sample size of the six imaging department clients, a confidence interval of
95% and a margin error of 5% were accepted. By using Epi-info program, the sample size
of clients was estimated to be 338 clients randomly selected from the six NGOs which
distributed as the following:
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Table (3.1) Distribution of the clients sample regarding to the selected hospitals

Estimated total of
NO. Hospital/ center clients/average for
three months Percent | Sample

1 Al-Awda hospital 570 21.3% 72
2 Public Aid Hospitals 470 172 % 58
3 | Al-Sahabah Medical Complex 320 11% 37
4 Red Crescent Society for Gaza Strip 520 19.2% 65
5 Yaffa Medical Center 560 20.1% 68
6 Al-Kuwaiti Hospital 320 11.2% 38
Total 2760 100% 338

For qualitative part:

A purposive sample of seven key informants was selected from imaging service providers.

3.6 Eligibility criteria

3.6.1 Inclusion criteria for imaging department
e The diagnostic imaging department which provides more than one type of imaging
services.
e The diagnostic imaging department which provides imaging services for more than
one shift per 24 hours.

3.6.2 Inclusion criteria for imaging services clients
e Well oriented clients who receive diagnostic imaging services from NGOs.

3.6.3 Inclusion criteria for employees
e Imaging service employees who are working in NGOs for one year or more.

3.6.4 Exclusion criteria for employees
e Imaging service employees who are working in NGOs for less than one year.

3.7 Study instruments

In order to conduct a research study, one of the most important rules to achieve it, using a
suitable instrument. Several features should be taken in consideration when choosing an
instrument; mainly, the acceptability, applicability, procedural adequacy, reliability, and
validity. In the current study, the researcher performed three instruments in order to answer

the research questions.
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3.7.1 Instrument for quantitative part

The first instrument was interviewed structured questionnaire to clients which consists of
three domains:
e The first domain included characteristic personal and demographic data of the
participants.
e The second domain related to evaluation the accessibility to medical imaging and its
equipping.
e The third domain related to the working mechanism in medical imaging departments.
Responses to the second and third domains are rated using a 5-points Likert-type scale

ranging from 1 (Strongly disagree) to 5 (Strongly agree) (Annex 4).

The second instrument for quantitative part was a checklist for imaging departments, to
investigate the design and structure of imaging rooms, availability and status of imaging

machines, safety measures and administrative issues (Annex 5).

3.7.2 Instrument for qualitative part

For the qualitative data the researcher used open ended (semi-structured) questions, see

annex (6). Those questions were asked by the researcher within in-depth interviews.

3.8 Scientific rigor

3.8.1 Quantitative part (Questionnaire and Checklist)
3.8.1.1 Validity

The validity of the study questionnaire was examined by sending the constructed
questionnaire with enclosed cover letter about the objective of the study to 10 experts from
different backgrounds including radiologists, public health practitioners, radiology
academics and researchers in order to give their views on the dimensions of the questionnaire
statement. This would enhance the validity of the questionnaire after modifying it to be better

understood. Annex (7) has named of experts who validated the questionnaire.
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3.8.1.2 Reliability

The reliability refers to the consistency of a research study or measuring test (McLeod,
2007). The following steps were done to assure instruments reliability:
e Standardization of questionnaire and checklist filling.
e The data entry in the same day of data collection would allow possible interventions
to check the data quality or to re-fill the checklist or/and the questionnaire when
required.

e Re-entry of 5% of the data after finishing data entry to assure correct entry procedure

and decrease entry errors.

Cronbach alpha

The researcher used Cronbach alpha coefficient to find the reliability for each domain and

the total score of the scale. The results are shown in the following table:

Table (3.2) Reliability of questionnaire domains

No Domains and Sub-Domains NO' of Re“ab'“.tY
items (alpha coefficient)

A | Accessibility to medical imaging and its equipping 41 0.827

1 | Accessibility to the medical imaging 7 0.830

2 | Affordability of medical imaging services 6 0.835

3 | Service place characteristics (amenities) 12 0.839

4 | Characteristics of medical image staff 8 0.811

5 | Reception 8 0.820

B Steps and working mechanism in medical imaging 20 0.8315

departments '

6 | Time factor 4 0.824

7 | Communication factor 4 0.821

8 | Respect and privacy factor 6 0.811

9 | The safety factor of the risk of exposure to radiation 6 0.870
Total 61 0.8293

3.8.2 Qualitative part (In-depth interviews)

The following steps were done to assure the trustworthiness of the qualitative part in this
study:
e A peer check was done through health experts to revise the in-depth interviews

questions to assure that they cover all the required dimensions.
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e A member check was done to assure accuracy and transparency of the transcripts
during the in-depth interviews questions

¢ Prolonged engagement was done as the researcher tried to probe for answers and
cover all the in-depth interviews questions.

¢ Recording the in-depth interviews would enhance tracking up facts and re-check

the accuracy of the transcripts.

3.9 Ethical and administrative considerations

e Academic approval was obtained from the School of Public Health at Al-Quds
University.

e An administrative approval was solicited from the director of each imaging
departments (Annex 9).

e To guarantee participants rights, attached letter indicating that the client's
participation is voluntary and their confidentiality was assured for all of them after
obtaining a consent. The researcher assure that client participation in the research
was optional, and she/he can withdraw at any time and has the right to refuse to

participate (Annex 3).

3.10 Pilot study

A pilot study done for 20 clients from imaging services to explore the appropriateness of the
study instruments and let the researcher train for data collection, the clarity of meanings and
scales and the time taken to fill the questionnaire and for expecting response rate. As a result
of this stage few rephrasing and explanation were added to some questions. The piloted cases

were excluded from the study sample.

3.11 Data collection

Quantitative part

After the pilot study, the researcher and three data collectors conducted the data collection,
they started by performed interviews questionnaire for clients who are receiving the imaging
services from NGOs. This lasted about four months; each month represent 25% of the sample

size (338). We started from the health centers in the north and Gaza then to the middle and
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south area. Prior the field work, the researcher conducted training to the three data collectors
about the aim of the study, its objectives and tools that will be used and illustrated some
questions that may be vague. Time allocation for each questionnaire ranged between 15-20
minutes. Privacy was maintained during gathering the completed questionnaires.

In parallel with data collection from clients, the researcher used arbitrated checklist to audit
the imaging departments’ requirements. Time allocation for each checklist ranged between
30-40 minutes.

Qualitative part

The second component of the data collection was conducted after the analysis of the
quantitative part in July 2016. The researcher conduct seven interviews with imaging service
providers in NGOs from different imaging departments and at different types of imaging
service. All of the interviewees were informed about the purpose and the main features of

this study.

3.11 Response rate

The response rate for this study was 94 %, where, the total number of the participants was
319 out of 338 clients.

3.12 Data entry and analysis
3.12.1 Quantitative part

After checking and verifying data by over viewing of the 319 questionnaires, all data was
managed and analyzed by using the Statistical Package of Social Science (SPSS) version 20.
The following SPSS tools were used:
Statistical analysis includes simple statistical procedures (frequency, means and standard
deviation).

e Tabular and Graphical display.

e Independent Samples T-test to examine whether the means of two groups are

statistically different from each other.
e One way ANOVA test to determine whether there are any significant differences

between the means of more than two independent groups.
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P-value equal or less than 0.05 was considered statistically significant, with confidence
interval (CI) of 95%.

3.12.2 Qualitative part

The following steps were used to analysis the in-depth interview:
e Debriefing report for each interview was done immediately after the end of each one.
e Objective consideration of non-prompted intimation, non-verbal cues were noted.
e Transcription was done to every interview then open coding thematic analysis
method was used to analyze the transcripts of the in-depth interviews.
e The researcher obtained the main findings from the transcripts of the interviews.
e Categorization of related ideas. Comparison and integration between the quantitative

and the qualitative findings was done to create rich items for discussion.

3.13 Limitations of the study
e Lack of archiving system in the most imaging departments.
¢ Difficulties to access the NGOs.
e Lack of resources and materials that belong to the study.

e Recurrent electricity cut off.
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Chapter 4
Results and discussion
4.1 Introduction

This chapter presents the results of the statistical analysis of the data and the interpretation
of these results. The results include descriptive data and inferential analysis of questionnaire,
followed by the results of checklist data analysis.

4.2 Demographic characteristics of the study participants

Table (4.1) Demographic characteristics of the participants (n=319)

Variable Frequency Percent %
Age groups
<20 Yrs. 40 12.5
20-40 Yrs. 165 51.7
41-60 Yrs. 89 27.9
>60 Yrs 25 7.8
Sex
Female 165 51.7
Male 154 48.3
Participants address
North 75 235
Gaza 144 45.1
Mid-Zone 53 16.6
Khan-younis 3 0.9
Rafah 44 13.8
Marital status
Married 211 66.1
Single 81 254
Divorced 10 3.1
Widow 17 5.3
Education
Secondary school and less 131 41.1
Diploma 47 14.7
Bachelor degree 124 38.9
More than bachelor 17 5.3
Working
Yes 153 48.0
No 166 52.0
Family income (NIS) categories
1000 NIS and less 101 31.7
1001-2000 NIS 113 354
2001-3000 NIS 76 23.8
3000 and more 29 9.1
Health insurance
Yes 232 72.7
No 87 27.3
Type of health insurance
UNRWA coverage 22 8.8
Governmental 201 80.4
Insurance companies 27 10.8
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Table 4.1 shows that 319 participants who received medical imaging services from NGOs
in GGs with response rate 94 %.

51.7% of the respondents were female, while male constitute 48.3%. The participants from
GG are the larger group of the study, which comprise 45.1%, while 23.5% from the north
Gaza, 16.6% from Mid-zone region and finally 17.5 % of the participants were from the
South Gaza. This distribution is consistent with normal distribution of residents in GGs,
where 37.8% of the population residing in GG, 16.4% in North Governorate, 14% in Middle-
zone and 12.5% in Rafah Governorate. The Khan-yonis Governorate constitutes 19.4 % of
GGs inhabitants, but during the study period there isn’t NGOs provide imaging services
compatible with the study criteria.

The mean age of the respondents was 36 years old. The age group between 20 and 40 years
old which represented the largest percentage (51.7%) of the respondents, followed by age
group between 40 and 60 years old which represented 27.9% of the respondents, and the age

group higher than 60 years old formed the smallest percentage of the respondents (7.8%).

These results indicate that the lowest percentage for elderly clients (more than 60 years), and
this can be justified since the most of elderly clients are suffering from different diseases and
they need a regular follow up in the health services and that considered expensive, so they
go to governmental health services.

On the education level, 58.9% of the respondents had bachelor degree or more, 41.1% had
secondary school or less. Regarding to the marital status, 66.1 % of the respondents were

married, 25.4% were single, 3.1% were divorced, and 5.3% were widow.

48% of the respondents are working, the average income of respondents is 1819 New Israeli
Shekel (NIS). After categorizing the income into groups, the first group (less than 1000 NIS)
constitutes 31.7 % of the working respondents. The second group (1001-2000 NIS)
constitutes 35.4% of the participants. The percentage of the third group which represents the
income group between 2001-3000 NIS is 23.8% of the participants. The last group (more
than 3000 NIS) constitutes 9.1% of the participants.

Most of the respondents 72.7% had health insurance. 80.4% of the insured participants had
governmental health insurance, where the other insured respondents 19.6% have different

type of coverage (10.8% health insurance companies, 8.8% UNRWA referrals).
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4.3 Reasons for seeking and choosing health care from NGOs

The aim of this part to determine the causes of seeking health care from NGOs.

Table (4.2) Reasons for seeking health care from NGOs

es No Total
Frequency | Percent % | Frequency | Percent %
1 Closeness to your address 103 393 216 67.7 100
2 E’f;(‘:’éce Excellence in this 104 32.6 215 67.4 100
3 | Low cost of the health 59 185 260 81.5 100
service
4 | The reputation of the 131 411 188 58.9 100
service providers

Table 4.2 shows that 41.1% of participants looking for the reputability of the service
providers, while the participants obtained health care due to low price of health care
represents 18.5 %. The closeness of hospitals to respondents’ residency and service
excellence in the hospitals represents 32.3% and 32.6% respectively.

These findings revealed that the participants had a knowledge and awareness of health care
providers in NGOs and they are looking for good and well known health services regardless

to some extent the cost of the service.

4.4 Comparison between medical imaging services in NGOs and
governmental health organizations from participants point of view

Table 4.3 shows that most of respondents received medical imaging services in
governmental hospitals 79.3% and 20.7% were not.

Table (4.3) Number and percent of respondents who received medical imaging services
in a governmental hospitals

Frequency Percent %
Yes 253 79.3
No 66 20.7
Total 319 100

This high percentage of participants who received medical imaging service from

governmental hospitals, but when they needed the service again, they went to NGOs. This
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indicates that the participants were looking for another option to receive imaging services.
Also, the researcher asked the respondents who received imaging service in NGOs and had
experience in the imaging services in the governmental hospitals, about the quality of
service. Most of the respondents (80%) said that the imaging services in NGOs have high
quality, while 15% said that the services in both organizations have the same quality. The
lowest percentage of respondents (5%) said that the governmental imaging services have
high quality of imaging services (Figure 4.1).

Figure (4.1) Comparison between Governmental and Non-governmental imaging
services from participant point of view

80%
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imaging services in imaging services at
NGOs governmental
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Then, we asked the respondent if they recommend or advise a friend or relative to receive
imaging services from NGOs if necessary. Table 4.4 shows that 92.5% of participants stated
that they would recommend the NGOs to other patients. This indicates the satisfaction of

participants for the imaging service in NGOs and it meets their expectations.

Table (4.4) Number and percentage of respondents who recommend a relative or a
friend to receive imaging services from NGOs

Frequency Percent %
Yes 295 92.5
No 24 7.5
Total 319 100
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4.5 Satisfaction

Patient satisfaction is an important and commonly used as indicator for measuring the quality
of health care. To measure the satisfaction of participants, the researcher asked the
participants about their satisfaction from imaging service, 70% of participants said the
imaging services were excellent, while 10 % were good, 5 % were acceptable, and 8 % were

less than acceptable (Figure 4.2).

Figure (4.2) Percent of client’s satisfaction who received imaging services in NGOs
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Regarding to these results, the NGOs were achieved clients satisfaction. This result was
obtained due to the following factors: accessibility, patient privacy, communication,
amenities in the services place, staff characteristics, and waiting time which represent the

core need for health care. These factors will analyze in more details in this chapter.

4.6 Accessibility to the medical imaging services

Accessibility to health care services is considered an important factor that reflects the
quality of health care. Access to health care means having “the timely use of personal

health services to achieve the best health outcomes"” (Millman, 1993).

The researcher selected two dimensions of accessibility: physical and financial accessibility
to NGOs and imaging services within it. The following results illustrate the accessibility

status of imaging services.
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4.6.1 Physical accessibility
Table (4.5): physical accessibility analysis

Strongly | Disagree | Neutral | Agree Strongly
Statement disagree agree Mean % Rank
n n n n n Mean
(%) (%) (%) (%) (%)
Location of health 12 23 16 163 105
center is near to (3.8) (7.2) (5) (51.1) (32.9) 4.02 80.4 6
your residency
Well-known
2 6 157 151
health center 3(0.9) 4.41 88.2
(0.6) (1.9 (49.2) (47.3) 1
address
Transportation is
3 6 15 163 132
available to 4.30 86.0
(0.9) (1.9 4.7 (51.1) (41.4) 3
health center
Proper placement 4 ” 10 172 131
of the imaging 4.33 | 86.6
(1.3) (0.6) (3.1) (53.9) (41.1) 2
department
Registration office
and payment fees 1 4 14 186 114
are nearby to (0.3) (1.3) @.4) | (58.3) @7y | 4B Be ]y
imaging
department
Feasible contact
24 157
with image ° % ° % 4.00 80.0
Y (1.6) (7.5) (12) (49.2) (30.7) 7
department
Reachable 4 7 11 183 114
4.24 84.8
information office (1.3) (2.2) (3.4) (57.4) (35.7) 5
Total 84.5 4.23

Table 4.5 shows that the majority of participants had a high level of physical accessibility
indicated by the overall mean score above 4. The overall mean score was 4.23 and its overall
percentage 84.5 % which reflect a high level of physical accessibility among participants.
The mean scores for the physical accessibility domains ranged from 4.00 to 4.41 and the
average percentages ranged from 80% to 88.2%.
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The item “Well-known health center address” had the highest score among the physical
accessibility with average percentage of 88.2%. This reflects the reputability and good place
distribution of NGOs in GGs.

On the other side, the researcher noticed that the item “Feasible contact with image
department” had the lowest score with average percentage of 80%. Despite this item had a
lowest score, the most of clients are referred to imaging department from outpatient clinics
of the same hospital. So, they don't need to use any communication tools such as telephone,

mobile, or E-mail.
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4.6.2 Affordability or economic accessibility

Affordability is a measure of people’s ability to pay for services without financial hardship.

It takes into account not only the price of the health services but also indirect costs (e.g. the

costs of transportation to and from facilities and of taking time away from work).

Affordability is influenced by the health financing system and by household income (Evans

etal., 2013).

Table (4.5.1) Affordability results analysis

Strongly | Disagree | Neutral Agree Strongly
Statement disagree agree Mean % Rank
n n n n n Mean
(%) (%) (%) (%) (%)
Transport cost to
_ (0.6) 2.8) @7 | 36 | (@82 | 4% | 2| 1
center is accepted
Affordable 2 23 34 176 84 384 76.7 3
imaging services (0.6) (7.2) (10.7) (55.2) (26.3) ' '
Imaging cost
matches the 31 35 93 104 56 3.99 9.9 2
9.7 11 29.2 32.6 17.6 ' '
service level ®.7) (1) (292) (32.6) (17.6)
Availability of
exemption policy 9 27 40 174 69 537 675 ;
to social in- (2.8) (8.5) (12.5) (54.5) (21.6) ' '
needed clients
The cost of
imaging service
does not 22 35 39 149 74 368 73.7 4
6.9 11 12.2 46.7 23.2 ' '
constitute a (6.9) (1) (122) (46.7) (232)
financial load
Total 3.83 | 76.6

Table 4.5.1 shows that the majority of participants had to some extent accepted level of

economic accessibility indicated by the overall mean score above 3.70. The overall mean

score was 3.83 and its overall percentage 76.6% which reflect the accepted level of economic

accessibility among participants.
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The mean scores for the economic accessibility domains ranged from 4.26 to 3.37 and the
average percentages ranged from 85.2% to 67.5% respectively.

The item “Transport cost to the medical center is accepted” had the highest score among the
economic accessibility items with average percentage of 85.2%. This reflects the availability
of transportation with reasonable cost price and near hospitals for residential communities.
The item of “Availability of exemption policy to hardship cases™ had the lowest score among
the economic accessibility items with average percentage of 67.5%. This indicates the
unclear policy to deal with social in-needed cases in NGOs.

Through key informant interviews, they agreed and support our result; they said the NGOs
provide imaging services with reasonable cost and high quality, but some imaging
procedures are expensive as MRI and CT, resulting from high cost of machines, spare parts
and contrast media. Also, they said the difficult economic situation in GS constitute financial
burden for patients to obtain the medical services while the NGOs provided medical services

with reasonable cost to maintain continuity of services.

The researcher noted there are no clear administrative regulations to deal with social in-
needed cases, so clients ask to meet the administrative manager in order to obtain a
reasonable discount. The discount they may obtain almost does not exceed 20% of the

service cost.

4.6.3 Service place characteristics (basic amenities)

This domain focuses on the basic amenities inside imaging department that would affect on
imaging services such as appropriateness of waiting halls, availability of potable water,
clean toilets, permanent electric power supply, sufficient ventilation and air conditioners,

noiseless place, availability box of suggestions and special design for handicap clients.

This domain is important simply because the clients don't understand clinical quality and
may be making choices on the basis of amenities because they are easier to understand
(Goldman et al. 2010).
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Table (4.5.2) Service place characteristics (basic amenities)

Strongly | Disagree | Neutral Agree Strongly
Statement disagree agree %
n n n n n Mean Mean Rank
(%) (%) (%) (%) (%)
The space of
imaging department 26 22 28 173 70
matches the (8.2) 6.9) 88) | (54.2) @9 | 37| ™0 6
provided services
Available guiding 8 22 14 175 100
signs (2.5) (6.9) 44) | (549 @313 | 406 | 8Ll | 3
- 31 28 10 156 94
Clean waiting halls 9.7) 8.8) 3.1) (48.9) (29.5) 3.80 75.9 5
Comfortable 22 35 21 147 94
waiting seats 6.9) (11) ©66) | (46.1) 205 | 380 | 761 4
Entertainment
- 45 53 48 96 76
means are available 3.33 | 66.6 10
in waiting halls (14.1) (16.6) (15) (30.1) (23.8)
Potable water is 39 30 31 125 94
available 122) | (9.4 07 | @92 05 | 364|729 8
Clean WCs are
. 34 25 40 139 81
available for males 3.65 73.0 7
and females (10.7) (7.8) (12.5) (43.6) (25.4)
Special designed
place for 21 40 69 117 71
handicapped ©6) | (125 | (L6 | (36.7) 223 | 3% | A1 9
/disabled clients
Available electric
X 120 9 188 0
power a;[/;c;i time of (37.6) 2 (0.6) 2.8) (58.9) (0.0) 4.34 86.7 1
Air conditioners are
. 0 5 14 188 111
available at the 4.27 | 855 2
place of service 0.0 (1.6) (4.9) (58.9) (34.8)
. 1 4 15 186 113
Noiseless place (0.3) (1.3) @.7) (58.3) (35.4) 4.27 | 855 2
Box for suggestion 42 31 75 192 49
and complaints is 3.33 | 66.6 10
available (13.2) (9.7) (23.5) (38.2) (15.4)
Total 76.3 | 3.82
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Table 4.5.2 shows that the majority of participants had moderate acceptance level for basic
amenities in imaging department indicated by the overall mean score above 3.8. The mean
score was 3.82 and its overall percentage 76.3% which reflects some acceptance in what is
available of basic amenities.

The mean scores for the basic amenities domain ranged from 4.34 to 3.33 and the average
percentages ranged from 86.7% to 66.6%.

The items of “Available electric power”, “Air conditioners are available at the place of
service” and “Noiseless place " had the highest score among the basic amenities domain with
average percentage of 86.7%, 85.5% and 85.5% respectively. This indicates the ability of
NGOs to overcome the current electricity cutoff and keep silence and discipline.

The last three rank items for “Entertaining means are available in waiting halls”, “Special
designed place for handicapped clients” and "availability box of suggestions” with average

percentage of 66.6%, 71.2% and 66.6% respectively.
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4.6.4 Medical imaging staff characteristics

Table (4.5.3) Medical imaging staff characteristics

Strongly | Disagree | Neutral Agree Strongly
Statement disagree agree %
n n n n n Mean Mean Rank
(%) (%) (%) (%) (%)
Image service
roviders are 0.0 5 8 160 146
provice (0.0) (L.6) 25 | 02) | @58 | 40|80 2
professionals
Image service
roviders are 2 > 11 143 158
P (0.6) (L.6) 34) | 448 | (@95 | 4|82 1
decency
There are
adequate staff to 3 2 14 154 146 437 875 2
provide imaging (0.9) (0.6) (4.4) (48.3) (45.8) ' '
services
Imaging service
providers are 1 6 23 156 133 430 86.0 A
committed at (0.3) (1.9) (7.2) (48.9) (41.7) ' '
workplace
Staff wears 14 13 10 138 P
uniform on duty (4.4) (4.1) (3.1) (43.3) (45.1) ' '
Each member of
the staff has 83 58 54 79 45 283 56.6 .
identification (26) (18.2) (16.9) (24.8) (14.2) ' '
card
Directors respond
to questions and 8 1 82 140 76 284 6.7 6
complaints of (2.5) (3.4) (25.7) (43.9) (23.8) ' ‘
clients
Total 4.05 | 810
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Table 4.5.3 shows that the majority of participants expressed satisfaction for medical
imaging staff characteristics indicated by the overall mean score above 4. The overall mean
score was 4.05 and its overall percentage 81%.

The mean scores for the medical imaging staff characteristics domain ranged from 4.41 to
2.83 and the average percentages ranged from 88.2% to 56.6%.

Most of respondents were satisfied with decency, professionalism, commitment of medical
imaging staff in their working hours & their work place and commitment of staff to wears
uniform on duty with average relative weight above 84%, these results indicate that the
imaging providers are able to deal with clients efficiently. Qualitatively, a key informant was
interviewed and commented “most of imaging staff working in NGOs which provide
advance imaging services have high degree of commitment and loyalty to their work place
despite the incentives shortage and this reflect positively on their performance, but the
imaging staff who work in imaging department that contains old imaging machines or
inappropriate workplace have low degree of loyalty.

Regarding responsiveness of director to respondents complaints which had the six ranked
and its weighted percentage 76.8%, some respondents who said a negative answer not
exposed to problems during imaging services and they had no clear idea about the directors
responsiveness to solve problems, but the respondents who had exposure to problem said
positive feedback with their reaction.

The lowest score was in the item "each member of the staff has identification card™" with
relative weight 56.6%, this result attributed to absence of self-identification culture, while

this is considered a client right.

4.6.5 Reception

The reception is the first step to provide health care for clients, for that it is the important
factor which may affect the client's impression toward the service. The receptionists are often
the first person who patients see. They use customer service and admin skills to welcome

and guidance clients to a health center department.
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Table (4.5.4) Reception results

Strongly | Disagree | Neutral Agree Strongly
Statement disagree agree %
n n n n n Mean Mean Rank
@) | ) | ) | % (%)
Well organized 1 1 9 178 130
reception offices |  (0.3) ©03) | (28 | 58 | (a8 | ¥ |83 | 3
Reception staff
. 2 2 15 153 147
have a high degree 4.38 87.6 2
of tact and respect (0.6) (0.6) (.7) (48) (46.1)
Receptionist
committed at his 2 4 13 149 151
workplace during | (06) | (13) | (41 | @e7) | @73 | ¥ | &8 1
working hours
Receive clear and
nice replies when 5 1 12 166 135
you ask about the (1.6) (0.3) (3.8) (52) (42.3) 4.33 86.6 4
service
Total 437 | 873

Table 4.5.4 shows that the majority of participants expressed satisfaction for medical

reception indicated by the overall mean score above 4. The overall mean score was 4.37 and

its overall percentage 87.3%.

The mean scores for the reception domain ranged from 4.39 to 4.33 and the average

percentages ranged from 87.8 % to 86.6%.

The domain items focused on the regulation of reception offices, commitment of receptionist

in their work place and if the receptionist deals with clients respectfully. The most answers

had percentages more than 86%, that indicate a professionalism of receptionists to welcome

the clients and dealing with them gently.
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4.6.6 Time factor

The time consumed is the time spent from reaching the imaging department until receiving
the imaging service which including waiting list and waiting time, where the waiting list is
an appointment date for imaging service and waiting time is the time consumed from the

client entrance the department until finishing the procedure (HCS, 2017).

Table (4.5.5) Time factor results

Strongly | Disagree | Neutral Agree Strongly

Statement disagree agree Mean % Rank
n n n n n Mean
(%) (%) (%) (%) (%)

The date of

receiving the 0 6 18 179 116

service is ©0) | a9 | & | G61) | @64y | 4| BI] 3

appropriate

Waiting time to

get medical 2 8 13 179 117

imaging serviceis | (g g) (2.5) @1 | @61 | @67 | 4%
adequate

85.14 4

Getting the result

of medical
imaging service at ! 4 / 186 121 432 | 86.46 1

an appropriate (0.3) 1.3) (2.2) (58.3) (37.9)
time

Hours of work in
the health care
centers is
sufficient and
appropriate

0.0 5 15 178 121

©0) | 16 | @n | 58 | @r9 | 430|802 2

Total 429 | 857

Table 4.5.5 shows that the majority of participants expressed satisfaction for medical
reception indicated by the overall mean score above 4. The overall mean score was 4.29 and
its overall percentage 85.7%.

The mean scores for the time factor domain ranged from 4.32 to 4.26 and the average
percentage ranged from 86.4% to 85.14%.

This result is justified and attributed to many factors; in some NGOs, there is a limited health
care providers in most specialties in the morning shift and that leads to decrease imaging
orders, lack of variety imaging services in most imaging departments, commitment of
imaging staff in their work place and working hours and finally, the NGOs policy more
concerned and interested to meet the clients need as much as possible. The researcher noted
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the urgent cases are rare in most NGOs which require long time to deal with it. This
contributed to the regularity of work.

4.6.7 Communication factor

Communication is essential for delivering quality patient care and building good health care
provider-patient relationships based on compassion and shared respect. Clear, accurate, and
timely communication is absolutely essential to maximizing performance, improving patient

outcomes, and decreasing risk exposure (Douglas, 2015).

Table (4.5.6) Communication factor results

Strongly | Disagree | Neutral Agree Strongly

i 0,
Statement disagree agree mean % | ook
n n n n n mean
(%) (%) (%) (%) (%)

Service Providers

. 1 2 15 180 121

o | ©9 | 00 | @n | eea | @y | 4] 2]
Suitable responses

hrimqumg | 00 | 09 | @y | G | oy | 4| 09| 2
about the services

Medical imaging

examinations are 5 24 23 155 112

explained clearly 4.08 81.6 4
by the service
provider

Service Provider

was not busy with

(1.6) (7.5) (7.2) (48.6) (35.1)

else during your 0.0 2 15 154 147

queriesorduring | (0.0) | (0.6) | (47) | (83) | ey | 4| 82| 1
the imaging

process

Total 429 | 857

Table 4.5.6 shows that the majority of participants expressed satisfaction for communication
with imaging staff indicated by the overall mean score above 4. The overall mean score was
4.29 and its overall percentage 85.7%.

The mean scores for the reception domain ranged from 4.41 to 4.08 and the average
percentages ranged from 88.2% to 81.6%. Those results reflect the good communication
with the imaging providers.

The lowest relative weight (81.6%) was “the imaging provider explained the imaging
procedure clearly”. Through the key informant interview, he said that the communication is
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high between staff and clients, due to the limited number of clients usually, which permit to
communicate with them carefully.

Of the researcher experience in imaging services, the communication between imaging
provider and patient is limited due to paper or software based services and full data related
to the patient is illustrated on papers or by software. Only some guidance needed such as
clarify radiation risks, replace clothing, take out the companions from radiation room and

clarify imaging procedure.

4.6.8 Respect and privacy factor

Respect and privacy are long established principles of medical practice and it is one of the
most important issues for patients who come for care and treatment.

Operationally, in this study, the privacy is a state in which one is not observed or disturbed
by other people during imaging procedure, while patient respect is a physical and mental

health information is very personal and private.

Table (4.5.7) Respect and privacy factor results

Strongly | Disagree | Neutral Agree Strongly

Statement disagree agree Mean % Rank
n n n n n Mean
(%) (%) (%) (%) (%)
The respect was
the core of service 0.0 0.0 2 168 148
for client in the (0.0) (0.0) ©06) | (27) | (aeay | 440 [ 8928 1
department

| did not feel any

LT 1 1 9 164 143
discrimination in

(0.3) (0.3) (2.8) (51.4) (44.8) 441 88.21 2

treatment
Alternative clean
clothes were 6 22 70 126 93
available if w9 | (69 | (19 | @95 | (92 | 38 |77H4 15
required
Feeling safe while 1 5 12 175 126
receiving service 0.3) (1.6) (3.8) (54.9) (39.5) 4.32 | 86.33 4
Privacy is valued
A 0.0 2 11 168 138
during imaging 439 | 87.71 3
DrOGess 0.0 (0.6) (3.4) (52.7) (43.3)
There is a female 37 1 40 123 107

health provider for 3.79 | 75.85 6

special procedure | (110) (3.4) (12.5) | (38.6) (33.5)

Total 4.21 84.15
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Table 4.5.7 shows that the majority of participants expressed satisfaction for respect and
privacy with imaging staff indicated by the overall mean score above 4. The overall mean
score was 4.21 and its overall percentage 84.15%.

The mean scores for the respect and privacy domain ranged from 4.46 to 3.79 and the average
percentages ranged from 89.2% to 75.8%. These results reflect the good communication
with the imaging providers.

The lowest relative weights were “the availability of alternative clothes and “availability of
a female imaging providers in the imaging department” with average relative weight 77.54%
and 75.85% respectively. These results reflect to some extent lack of attention to community

norms and sensitivity of some imaging procedures.
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4.6.9 The safety factor from radiation risks

The ionizing radiation constitutes a harm for patients and staff if the safety measures not
taken to prevent them from radiation exposure and associated health risks. The safety tools
to protect patients from unnecessary radiation should be available in all imaging rooms and

the imaging providers must be use these tools.

Table (4.5.8) Results of safety factor from radiation risks

Strongly | Disagree | Neutral Agree Strongly

1 0]
Statement disagree agree Mean /o Rank
n n n n n Mean

@) | % | ) | ®% (%)
Instructions and
signals about the
risks of radiation

12 12 31 151 113
were clearl 4.07 81.4 1
ritten y (3.8) (3.8) (9.7) (47.3) (35.4)
especially for
pregnant women
Service Provider
illustrates the
danger of

50 29 46 137 57
exposure to 3.38 67.6 4
ra('j’iation oofore (15.7) (9.1) (14.4) | (42.9) (17.9)
the imaging
process.

Service Provider
is keen to bring

out the escorts of 37 32 33 132 85 361 793 3
the X-ray room (11.6) (10) (10.3) (41.4) (26.6) ' '
during the

imaging process
the adequate tools
of prevention
from unnecessary
radiation were
used by medical
imaging service
provider

Did not seek
medical imaging
service provider
for re-examination 17 29 10 140 123
because of a (5.3) (9.0 (3.1 (43.9) (38.6)
defect that during
the filming
process

85 71 51 75 0.0

(26.6) (22.3) (16) (23.5) (0:0) 2.71 54.2 5

4.01 80.3 2

Total 356 | 71.2
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Table 4.5.8 shows that the overall mean score of commitment of imaging providers to apply
radiation safety measures above 3.5 .The overall mean score was 3.56 and its overall
percentage 71.2%.

The mean scores for the safety factor ranged from 4.07 to 2.71 and the average percentages
ranged from 81.4% to 54.2%.

These results reflect the negative practices of imaging providers toward safety measures and
protective tools shortage in the imaging rooms.

These results are consistent with the results of Abu Zer (2014) which was conducted in
Radio-Diagnostic Centers in Governmental Hospitals of GGs, and revealed that there is
approximately half of imaging providers have negative practices toward radiation protection.
The same results were reported in the study of Pacheco, Santos and Tavares, (2007) which
was conducted in radio-diagnosis services in two hospitals of the state public network in Rio
Bronco, Brazil and revealed that the imaging provider neglected the protective measures to
companions and sensitive organs for patients, both institutions did not had individual

protection equipments.
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4.6.10 Ranking all questionnaire domains

Regarding to Table (4.5.9), the overall mean score was 4.06 and its overall percentage
81.2%. The mean scores for the all domains ranged from 4.29 to 3.82 and the average

percentages ranged from 85.8% to 71.2%.

we can see the first rank was for reception and waiting time in imaging department and
second rank for communication factor with same relative weight (85.6%), while the last rank
for service place characteristics with relative weight 76.3% followed by affordability of
imaging service with relative weight 74% and final rank for safety measures from radiation
risks with relative weight 71.2%.

Table (4.5.9) Distribution of all study domains by mean, percent, S.D and rank

Statement Mean Percent SD Rank
1 Accessibility to the medical imaging 4.23 84.53 0.53 3
2 Affordability of medical imaging services 3.83 76.6 0.67 6
3 Service place characteristics (amenities) 3.82 76.34 0.69 7
4 Medical imaging staff characteristics 4.05 81 0.56 5
5 Reception 4.37 87.3 0.54 1
6 Time factor 4.29 85.7 0.50 2
7 Communication factor 4.29 85.7 0.50 2
8 Respect and privacy factor 4.2 84.18 0.51 4
9 The safety factor for radiation risks 3.56 71.2 0.78 8
Total 4.06 81.2 0.37

These results show the strength and weakness points of imaging services from respondent’s
perspective which revealed that the safety measure from radiation risks, characteristics of
imaging department and the cost of imaging services specifically for social in-needed clients
are consider weakness points. While, the reception, appropriate waiting time which
consumed to receive imaging services, accessibility to the medical imaging, respect the

clients and the imaging staff characteristics revealed the strength points in imaging services.
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4.7 Inferential analysis

To study the respondents satisfaction from imaging services, the following part compares
between the selected socio-economic characteristics of study participants and accessibility
to imaging services, characteristics of imaging service place and imaging staff, respect and

privacy, communication and client safety from radiation risk.

4.7.1 Relationship between level of education and imaging services

Regarding to table 4.6 One-way ANOVA shows a statistical significant difference at (P-
value<0.05) between education level and accessibility to imaging services. LSD post hoc
test shows that there is a statistical significant difference between respondents who had more
than bachelor degree (mean = 4.3697) and accessibility to imaging services which reflect the
interest of high educational respondents to seeking health services and their ability to deal
with the different access barriers to health services. Also, the statistical significant was
shown between respondents who had less than secondary school (mean = 4.1352) and
characteristics of imaging staff which attributed to low capability of criticism.

The differences of the scores of the remaining domains and education level did not reach
any statistical significant.

Table (4.6) Differences in domains by level of education

No Domains level of education N Mean SD F Sig.
Secondary school and less 131 4.29 0.51
Accessibility to the Diploma 47 4.33 044 4.306 0.005
1 o Bachelor 124 4.09 0.57
medical imaging
More than bachelor 17 4.36 0.39
Total 319 4.23 0.53
Secondary school and less 131 3.76 0.59
Affordability of Diploma 47 3.82 0.77
- . 1.845 0.139
2 | medical imaging Bachelor 124 3.61 0.69
services More than bachelor 17 3.58 0.64
Total 319 3.70 0.67
Secondary school and less 131 3.86 0.68
Service place Diploma 47 3.91 0.65
ot 1.615 0.186
3 Chara(?t(_arlstlcs Bachelor 124 3.77 0.68
(amenities)
More than bachelor 17 3.54 0.87
Total 319 3.82 0.69
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Secondary school and less 131 4.14 0.49
Medical imagin Diploma 47 4.11 0.64
taff ging 2.678 0.047
4 | S o Bachelor 124 3.96 0.58
characteristics
More than bachelor 17 3.92 0.54
Total 319 4.05 0.56
Secondary school and less 131 4.38 0.61
Diploma 47 4.45 0.49
. 0.738 0.530
5 | Reception Bachelor 124 4.32 0.51
More than bachelor 17 4.31 0.65
Total 319 4.37 0.56
Secondary school and less 131 4.33 0.51
Diploma 47 4.25 0.62
. 1.732 0.160
6 | Time Factor Bachelor 124 4.23 0.54
More than bachelor 17 4.50 0.56
Total 319 4.29 0.54
Secondary school and less 131 4.32 0.51
. Diploma 47 4.35 0.51
Communication 1.129 0.338
7 Bachelor 124 4.23 0.51
factor
More than bachelor 17 4.21 0.59
Total 319 4.28 0.53
Secondary school and less 131 4.26 0.48
Respect and Diploma 47 4.25 0.45 1460 0.225
8 | privacy factor Bachelor 124 4.15 0.52
More than bachelor 17 4.09 0.67
Total 319 4.21 0.50
Secondary school and less 131 3.52 0.84
The Safet factor Dlploma 47 3.75 0.79
£ the ri B(/ f 1.960 0.120
g | Ortherisko Bachelor 124 3.56 0.67
exposure to
radiation More than bachelor 17 3.25 0.94
Total 319 3.56 0.78
Secondary school and less 131 4.09 0.35
Diploma 47 414 0.41
2.798 0.040
Overall Bachelor 124 3.99 0.37
More than bachelor 17 3.97 0.43
Total 319 4.06 0.37

* P value < 0.05 is statistically significant

49




4.7.2 Relationship between age group and imaging services

Regarding to table 4.6.1 One-way ANOVA shows that there are no statistical significant
differences (P-value<0.05) of all domains and there are no significant difference in the mean
score between respondents age groups and all domains which could be attributed to the most
respondents were adults (50.7% of respondents age 20-40 years) and mostly they considered
not chronic patients and not frequently using the health care including imaging services.

Table (4.6.1) Differences in domains by age group

No Domains Age group n Mean SD F Sig.
Less than 20 Yrs 40 4.24 0.49
Accessibil o 20-40Yrs 165 4.23 0.48
ccessibility to the
1 T 40-60 Yrs 89 4.20 0.65 0502 | 0.681
medical imaging
More than 60 Yrs 25 4.34 0.47
Total 319 4.23 0.53
Less than 20 Yrs 40 3.83 0.58
Affordability of 20-40 Yrs 165 3.64 0.66
2 | medical imaging 40- 60 Yrs 89 3.77 0.71 1.330 0.265
Total 319 3.70 0.67
Less than 20 Yrs 40 3.70 0.63
Service place 20- 40 Yrs 165 3.86 0.67
3 | characteristics 40-60 Yrs 89 384 0.72 1.008 | 0.350
(amenities)
More than 60 Yrs 25 3.65 0.78
Total 319 32 0.69
Less than 20 Yrs 40 4.22 0.53
Medical imaging 20- 40 Yrs 165 3.99 0.58
4 |staff 40- 60 Yrs 89 4.08 0.51 1.968 | 0.119
characteristics
More than 60 Yrs 25 4.04 0.58
Total 319 4.05 0.56
Less than 20 Yrs 40 4.47 0.50
20-40 Yrs 165 4.31 0.58
5 Reception 40- 60 Yrs 89 4.41 0.52 1.413 0.239
More than 60 Yrs 25 4.42 0.57
Total 319 437 0.55
Less than 20 Yrs 40 4.46 0.53
Time Factor 20-40 Yrs 165 4.22 0.53
6 40- 60 Yrs 89 4.33 0.56 2.334 0.074
More than 60 Yrs 25 4.26 0.56
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Less than 20 Yrs 40 4.38 0.61
. 20-40 Yrs 165 4.24 0.50
communication
7 40- 60 Yrs 89 4.30 0.50 1.051 0.370
factor
More than 60 Yrs 25 4.36 0.48
Total 319 4.28 0.51
Less than 20 Yrs 40 4.25 0.47
Respect and 20- 40 Yrs 165 4.18 0.53
8 | privacy factor 40- 60 Yrs 89 4.24 0.46 0.826 0.480
More than 60 Yrs 25 4.29 0.54
Total 319 4.21 0.50
Less than 20 Yrs 40 3.38 0.79
The safety factor | 20-40°Yrs 165 3.61 0.79
g | of the risk of 40-60 Yrs 89 3.60 073 | 1876 | 0.133
exposure to
radiation More than 60 Yrs 25 331 0.83
Total 319 3.56 0.78
Less than 20 Yrs 40 4.10 0.33
20-40 Yrs 165 4.03 0.38
Overall 40- 60 Yrs 89 4.09 0.36 0.704 | 0.550
More than 60 Yrs 25 4.04 0.39
Total 319 4.06 0.37

* P value < 0.05 is statistically significant
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4.7.3 Relationship between income level and imaging services

Regarding to table 4.6.2 One-way ANOVA shows that there are no statistical significant
differences (P-value<0.05) and there are no significant difference in the mean score between
respondents income categories and all domains which attributed to the appropriateness of
imaging services to different income level in Palestinian community, but if we compare the
mean of the income level and the overall result, the income level of less than 1000 NIS is
higher mean from other group, which attributed to the satisfaction of this group with their

difficult reality and their ability to adaptation.

Table (4.6.2) Differences in domains by income level

No Domains Income level n Mean SD F Sig.
Less than 1000 NIS 101 4.25 0.49
o 1000-2000 NIS 113 421 0.55

1 ACCE_SSIb_IlIty t_o the 0013000 NIS 76 492 050 0.131 | 0.942

medical imaging
More than 3000 29 4.21 0.60
Total 319 4.23 0.54
Less than 1000 NIS 101 3.64 0.65
- 1000-2000 NIS 113 3.81 0.69
Affordability of

2 | medical imaging | 2001-3000 NIS 76 3.66 0.67 1461 | 0.225
services More than 3000 29 3.61 0.61
Total 319 3.70 0.67
Less than 1000 NIS 101 3.93 0.67
Service place 1000-2000 NIS 113 3.74 0.71

3 | characteristics 2001-3000 NIS 76 3.82 0.64 1597 | 0.190
(amenities) More than 3000 29 3.72 0.72
Total 319 3.82 0.69
Less than 1000 NIS 101 4.15 0.55
Medical imaging 1000-2000 NIS 113 4.03 0.58

4 | staff o 2001-3000 NIS 76 3.95 0.55 1970 | 0118
characteristics More than 3000 29 4.02 0.44
Total 319 4.05 0.56
Less than 1000 NIS 101 4.44 0.51
1000-2000 NIS 113 4.33 0.55

5 Reception 2001-3000 NIS 76 4.30 0.64 1.209 0.307
More than 3000 29 441 0.49
Total 319 4.37 0.56
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Less than 1000 NIS 101 4.30 0.53
1000-2000 NIS 113 4.32 0.56
Time Eactor 2001-3000 NIS 76 423 0.54 0516 | 0.671
More than 3000 29 4.27 0.54
Total 319 4.29 0.54
Less than 1000 NIS 101 4.32 0.47
1000-2000 NIS 113 4.31 0.54
communication 2001-3000 NIS 76 4.20 0.52 0.983 | 0.401
factor
More than 3000 29 4.31 0.53
Total 319 4.28 0.51
Less than 1000 NIS 101 4.28 0.47
1000-2000 NIS 113 4.19 0.53
Respect and
privacy factor 2001-3000 NIS 76 4.16 0.53 1.155 | 0.327
More than 3000 29 4.14 0.47
Total 319 421 0.50
Less than 1000 NIS 101 3.64 0.81
The safety factor [ 1000-2000 NIS 113 3.51 0.82
of the risk of 2001-3000 NIS 76 353 0.70 0529 | 0.663
exposure to More than 3000 29 3.54 0.69
radiation ore than ) '
Total 319 3.56 0.78
Less than 1000 NIS 101 4.11 0.36
1000-2000 NIS 113 4.05 0.39
Overall 2001-3000 NIS 76 4.01 0.38 1.102 | 0.348
More than 3000 29 4.02 0.34
Total 319 4.05 0.37

* P value < 0.05 is statistically significant
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4.7.4 Relationship between gender and imaging services

Regard to table 4.6.3 an independent t-test shows a statistical significant difference at (P-
value<0.05) between gender and medical imaging staff characteristics. LSD post hoc test
shows that there is statistical significant difference between male respondents (mean = 4.09)
and accessibility to imaging services which attributed to the most imaging providers are
male. So, the respondents and imaging providers are easy to contact and deal with each other.
The differences of the scores of the remaining domains and gender did not reach any
statistical significant. By comparing the mean of gender and overall result, we can noted the
female get the high mean which attributed to women in Gaza is satisfied with what is
available and their expectation is few.

Table (4.6.3) Differences in domains by gender

No Domains Gender n Mean SD t Sig
. Accessibility to the Male 154 421 0.50 0.612 0.074
medical imaging Female 165 4.24 0.56
Affordability of Male 154 3.80 0.66 0.928
2 | medical imaging 2.245
. Female 165 3.62 0.67
services
Service place Male 154 | 379 0.66 0.496
3 charac_tt_arlstlcs 0.633
(amenities) Female 165 3.84 0.71
4 | Medical imaging staff Male 154 4.09 0.50 1158 0.032
characteristics Female 165 4.02 0.61 '
. Male 154 4.35 0.58 0.499 0.964
Reception Female 165 438 053 '
6 Male 154 4.27 0.56 0.472 0.951
Time factor Female 165 4.30 053 '
. communication Male 154 4,278 0.49 0.312 0.119
factor Female 165 4.29 0.53
o Respect and privacy Male 154 421 0.47 0.041 0.230
factor Female 165 421 0.53
The safety factor of Male 154 3.56 0.76 0.499
9 | the risk of exposure 0.048
to radiation Female 165 3.56 0.79
Male 154 4.06 0.35 0.183 0.340
Overall Female 165 4.05 0.39 ' '

* P value < 0.05 is statistically significant
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4.7.5 Relationship between employment status and imaging services

Regard to table 4.6.4 an independent t-test was used to compare the means of the nine
domains of imaging services in reference to employment status. Table 4.7.4 Shows that there
are no statistical significant differences at (P-value<0.05) between employment status and
all study domains and there are no significant difference in the mean score which attributed
to needful of imaging services in spite of employment status. It is worth to mention the

unemployment level in the study sample was 52%.

Table (4.6.4) Differences in domains by employment condition

. Employment .
No Domains . n Mean SD t Sig
condition
1 Accessibility to the Yes 153 4.16 056 2117 0.588
medical imaging No 166 4.28 0.49
- . Yes 153 3.68 0.64
2 Affordability of medical 0.31 0.206
imaging services No 166 3.71 0.69
Service place Yes 153 3.75 0.67
3 chara(?t.eristics 1.620 0.543
(amenities) No 166 3.87 0.69
L . Yes 153 3.98 0.554
4 | Medical |r_na_g|ng staff 2132 0.754
characteristics No 166 4.11 0.553
5 Yes 153 4.30 0.60 Loas 0.378
Reception No 166 442 | 051 | '
6 Yes 153 4.25 0.56 0.472 0770
Time factor NoO 166 4.32 0.53 ' '
, Yes 153 4.26 0.52 1083 0.943
communication factor No 166 131 051 . '
. Yes 153 4.18 0.53
8 Respect and privacy 0.994 0.241
factor No 166 4.236 0.48
The safety factor of the Yes 153 351 0.79
9 | risk of exposure to 1.090 0.667
radiation No 166 3.60 0.77
Yes 153 4.01 0.36 2109 0.246
Overall No 166 210 | 038 | '

* P value < 0.05 is statistically significant

55



4.8 Checklist data analysis
The second tool used in this study is checklist. Checklist data were collected and analyzed

from all imaging departments in the selected NGOs.

4.8.1 RTs distribution among medical imaging departments at NGOs

Table (4.7) RTs distribution among medical imaging departments at NGOs

] No. of | Gender of RTs o Training ) ]
No Hospital Quialification Radiologist
RTs Male | Female program
1 | Red Crescent Society 5 2 3 Bachelor Yes 2.B*
for Gaza Strip degree
Bachelor
2 | public aid Hospitals 4 3 ! degree No 3 (2B
3 | Al-Sahaba Medical 4 1 3 Bachelor No 2 (2M)
Complex degree
Bachelor
4 | Al-Awda Hospital 5 4 1 d No 2(B)
egree
Bachelor
5 | Yaffa Medical Center | 3 2 1 d No 1(M)
egree
Bachelor
6 | Al-Kuwaiti Hospital 2 2 0 d No 1(B)
egree
Total 23 14 9 11

B: Board, M: Master

Table 4.7 illustrated the imaging staff number and distribution who working in all imaging
departments which accounts 23 RTs and 11 radiologists. All RTs have bachelor degree, 60%
of them are males, while 40% are females. 7 radiologists have Palestinian board degree and
the rest have master degree. Only RTs in Red Crescent Society for Gaza Strip participated
in training program. The RTs in Red Crescent Society for Gaza Strip and Public aid Hospitals

provides training program in different imaging modalities from outside the hospital.

Based on key informant: most of employees in NGOs working by contract of temporary
employment except Red Crescent Society for Gaza Strip which depends on a temporary and
permanent contracts employment. This leads to the instability of the medical staff and
increases the turnover rate when there is a better alternative, therefore this situation adversely

affects the quality of work.
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Regard to the number of imaging services employees in most NGOs, key informant
interviews reported that the number of RTs and radiologists in most NGOs is adequate and
commensurate with the number of imaging exams, where the RT does not exceed 15 imaging
exams per one shift and the radiologist write 10 reports and do 7 to 10 U/S exams per one
shift. These numbers are considered low resulted from the poor economic situation in GS.
Suleiman, (2016) studied the imaging services in governmental sector and he calculated the
number of imaging exams per RTs and found that each RT carry out 21 to 34 X-ray per one
shift, 4-5 fluoroscopy exams per one RT, 21 CT exams per one RT and 16 MRI exams per
on RT. Therefore, the rate of RT work in the government sector is equivalent to twice that
of the RT in the NGOs.

The researcher noted the work system for RTs in governmental sector is depend on the
determine the RT on specific type of imaging services such as X-ray RT, CT RT and MRI
RT but the NGOs depend on the rotation system whereas the RT work in different type of
imaging services at the same shift.
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4.8.2 Distribution and functionality of imaging machines at NGOs

Table (4.7.1) Distribution and functionality of imaging machines

- o (—5
S _ 5 © - g | =2 S
Hospital 3 >0 %é SEE 85|55 S8 - |2
to8l 25| 558 358|838 £ |§
O83| 52| HBaE|l TG o v g g )
00O S8 | L538| < SOl I T o
Jor) | al < kS < o
Medical Imaging type x 2 >
. Functioning 1A* 1A 1A 1A 1A | 1A 6A 100
1| Conventional
radiology Malfunctioning 0 0 0 0 0 0 0 0
Functioning 1A 1A 1D* 1A 1A | 1A 6 85
2| Panorama _
Malfunctioning 0 1D 0 0 0 0 1D 15
Functioning 1A 0 0 1A 0 0 2A 100
3| Mammography _
Malfunctioning 0 0 0 0 0 0 0 0
Functioning 1A 0 0 1D 0 0 1A,1D | 100
4| Fluoroscopy _
Malfunctioning 0 0 0 0 0 0 0 0
Functioning 1 0 0 0 0 0 1 50
5| CT _
Malfunctioning 0 1 0 0 0 0 1 50
Functioning 1 0 0 0 0 0 1 100
6| MRI _
Malfunctioning 0 0 0 0 0 0 0 0
. Functioning 2DO* | 3DO | 1DO | 1DO | 1C* | 1C 9 | 100
u/s
Malfunctioning 0 0 0 0 0 0 0 0
Functioning 8 7 3 6 3 3 27 92
Total _
Malfunctioning 0 2 0 0 0 0 2 8
8| Processing Digital 1 0 1 1 1 1 5
machines Conventional 1 1 0 1 1 1 5

(A*=Analogue, D*=Digital, DO*=Doppler, C*= Conventional). Malfunctioning: failure to function properly

Table (4.7.1) shows that there are 29 imaging machines in all NGOs. Every imaging
department have one plain X-ray machine. A mammography machine is available in Red
Crescent Society for Gaza Strip and Al-Awda hospital. 85% of panoramic machines are
functioning, and only one of them is digital machine. Two fluoroscopy machines are
available; one is analogue in Red Crescent Society for Gaza Strip and the other one is a
digital system in Al-Awda hospital. Only two CT machines are available, one of them is
functioning with limited capabilities due to old model in Red Crescent Society for Gaza
Strip, another advanced CT is available in Public Aid Hospital. But, it is out of service during
time of data collection. Only one MRI is available in Red Crescent Society for Gaza Strip.
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U/S is available in all imaging departments with high quality machines. Most of available
U/S machines are Doppler U/S except those at Al-Kuwaiti hospital and Yaffa medical center
which are conventional U/S.

Most of processing system is computed radiography (CR) which allow visualizing the X-ray

images with high quality print out or computerized image.

Regarding to the previous descriptive data, the researcher concludes that the distribution of
basic imaging services and U/S in GGs is good and appropriate in general, but the advanced
imaging services such as MRI and CT are available in GG, this is due to the most health care
services in NGOs offered limited and basic health services. Also, we noted the mammogram
services are not available in Mid-Zone and south governorate.

Qualitatively, a key informant said “the basic imaging machines are available in all GGs,
but the advanced imaging machines specifically MRI are limited, due to a high price and
high maintenance cost of these machines. So, the most NGOs unable to purchase or afford
it”. Also, he said” the major obstacles facing imaging services is the faults in imaging
machines especially advanced machines as CT and MRI and it takes long time to repair it
due to a high cost of spare parts and political difficulties to import everything related to
radiation. Regarding to the basic X-ray machines and U/S are rarely breaks down due to
lack of pressure on these machines, but there is not any alternative plans if sudden out of
services occurs”.

The researcher collected all advanced imaging services in NGOs, governmental and private
sector in GS and found that 4 MRI and 12 CT are available. The GS inhabitants are
approximately 2000,000. So, 2 MRI and 6 CT machines are available per one million
inhabitants. . In comparison, the availability of CT numbers by million inhabitants in some
countries is; 18, 14 and 10 CT machines in Spain, Turkey and Israel, respectively. Regarding
to MRI, there are 19, 10 and 5 MRI machines by million inhabitants are available in Spain,
Turkey and Israel, respectively (OECD, 2016). This comparison gives indication about the
great shortage of MRI and CT machines in GS.
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4.8.3 Medical imaging room spaces at NGOs

Table (4.7.2) Medical imaging room spaces m?

Hospital - . a © @ 'S —
SBE| 88| S8 |Sud SE|vs5| &S
ST gl 29 L5 s5 2 35| sE =3
258 02g| 58 985 T2 | 8| £3
< S Ql 5 8 g 5 2 | S 8 | T ch O —_ T
. . T2 240 al |5 o K <
Medical Imaging type o >
1 | Conventional 20 m? 30 25% 3* | 18 | 30* 36*
radiology
2 | Panorama 4m?2 16* 25* 35* 9 30* 36*
3 | Mammography 4m?2 16* NA NA 8 NA NA
4 | Fluoroscopy 2 m? 30 NA NA 30 NA NA
5 | CT 30m? 28 30 NA NA NA NA
6 | MRI 3?7;275 35 NA NA NA NA NA
7 | UIS 9 m? 12 12 10 8 9 9
8 Processing machine 9 m2 10 4 7 7 5 5
NA: not available (*): Two imaging machines in one room

Regarding to table (4.7.2) the most imaging rooms space are conformity with Palestinian
legislation for design imaging department (Annex 10), but there are four imaging rooms
contains two imaging machines in the same room (mostly conventional radiography
machine and panorama) and this is not complies with Palestinian legislation for design

imaging department.

U/S, processing room and MRI standard spaces not mentioned in the Palestinian
legislation for accreditation imaging department. According to DHA for accreditation
imaging services and from the researcher experience, the appropriate spaces for both U/S
and processing room are approximately 9 m?, and the MRI room is 35 m?. This standard

matches the spaces in all imaging departments in NGOs.

The researcher followed the shielded of walls, doors and control panels of imaging rooms
which depend on ionizing radiation and found that all imaging rooms are complies with
Palestinian legislation for radiation safety, but there is no periodic follow up the radiation
leakage, especially when there is a replace or add a new imaging machine or redesign

imaging rooms (Palestinian Energy and Natural Resources, 2017).
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4.8.4 Availability of basic amenities

Table (4.7.3) clarifies that the basic amenities of imaging department, whereas the most

imaging departments are well-structured and ready to provide services. But, the frequent

neglected basic amenities are obvious in the most imaging departments which include the

availability of potable water, special design for handicap clients, proper design of the waiting

area, resting room for the imaging staff and the dressing room for clients.

Table (4.7.3) Percent of basic amenities availability in imaging department

Red

c ¢ Public Al.Sahaba Al-Awda Yaffa Al-
NO Sogfest;e?or aid Medical Hospital Medical Kuwaiti %
Gaza Strip Hospitals | complex P Center Hospital
The imaging room’s v N N N N N 83
space are
1 | appropriate and N N 16
designed according
to the standards. TSE 0
There is X-ray | Y v v v v v v 100
2 | viewer at a control | N 0
room. TSE 0
There is a suitable Y N N 33
office for radiologists
3 | tointerpret the N v v v v 66
medical images and
patient consultation. TSE 0
There is a rest| Y v 17
4 | room for medical | N N N N N N 83
staff. TSE 0
The waiting areais | Y v v v v v v 100
5 | close to imaging N 0
rooms. TSE 0
The waiting areais | Y v 17
6 | comfortable to N N N N N 66
client. TSE N 17
Thereis a Y \ w/ \/ \/ \ 83
7 guidance in the N N 17
imaging rooms and
waiting area. TSE 0
Suitable Y V S S N \ \ 100
8 | temperature in N 0
imaging rooms. TSE 0
Suitable ventilation Y v v v v v 83
9 | inimaging and N N 17
processing rooms. TSE 0
There are W/Cs for Y v \ \ \ 66
clients within
10 departments for N v v 34
male and female. TSE 0
Y \ 17
1 There is A dressing
room for clients N \ \ \ \ \ 83
TSE 0
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) i Y \ \ \ N \ \ 100
The imaging facilities
12 are clean and in order N 0
TSE 0
Y v v v v 66
There is an adequate
13 supply of fresh water. N \/ \/ 33
TSE 0
| e v v v v v v 100
Electricity is available
14 all time. N 0
TSE 0
15 There are ways and Y N v 33
facilities for N N 5 N 50
handicapped clients TSE N 17
Total Yes 15 6 8 11 10 10
Percent Yes 100 40 53 73 66 66

The Red Crescent Society for Gaza Strip is consider the best hospital in terms of available
basic amenities, then Al-Awda Hospital follows. The rest imaging departments are accepted
and in some points less accepted. The main weakness points were noted in the ways for
handicapped clients, dressing room for clients, a rest room for medical staff and suitable
office for radiologists to interpret the medical images.

The researcher compares the checklist and questionnaire results and shows that the
respondents show their dissatisfaction from the following points: availability of entertaining
means in the waiting halls, availability of potable water, clean WCs, special design for
handicapped clients and availability of box for suggestions.

These dissatisfied points were consistent with the checklist results, where the potable water
is available in 66% of imaging department, also 17% of waiting halls are convenient and fits
with services provided and only 33% of imaging departments consider the handicapped
clients.

Based on Key Informant Interview, the design and readiness of imaging services in most
NGOs depend on the type of the imaging services provided and the number of clients, where
the most of imaging services provide basic imaging services such as plain X-ray and U/S
and these services take few minutes to be performed. So, the most imaging departments in
NGOs characterized by small size and lack of furnishing.
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4.8.5 Radiation safety tools in the imaging department

Regarding to table (4.7.4) the radiation safety tools are available to some extent in all
imaging department. The Red Crescent Society for Gaza Strip is the best hospital in term of
availability of radiation protection tools followed by Al-Awda Hospital. Other hospitals have
only lead apron which attributed to the limited imaging services provided and the lack of
attention to radiation risks. It is worth to mention, when the researcher asked the respondents,
if the imaging provider used the radiation protection tools during imaging procedures, 50.2%
said "yes".

The dosimeter which used to measure the exposure received by imaging staff is not available

in all hospitals.

Table (4.7.4) Number, functionality and adequacy of radiation protection tools

Hosital 852| Du %Eé 3 = | 5%
= = © — +— +
ospra >3 | sS85 25 |€£52| 55
0.2 g o @ n g £ T g S D & v 8
88|58 |1358|52 |7320|2¢
go0O| o T | g=©| W <
Radiation protection tools
Number 9 1 1 5 3 1
Functionality 5 0 1 2 2 1
1 | Lead apron
Adequately 100 0 100 100 100 100
Not adequate 0 100 0 0 0 0
Number 3 0 1 3 0 0
Thyroid Functionality 3 0 1 3 0 0
2
collar Adequately 100 0 100 100 0 0
Not adequate 0 100 0 0 100 100
Number 3 0 0 0 0 0
Functionality 3 0 0 0 0 0
3 | Eye glasses
Adequately 100 0 0 0 0 0
Not adequate 0 100 100 100 100 100
Number 1 0 0 0 0 0
Functionality 1 0 0 0 0 0
4 | Lead gloves
Adequately 100 0 0 0 0 0
Not adequate 0 100 100 100 100 100
% of functioning radiation protection tools 75 0 50 62 50 100
% of adequacy radiation protection tools 100 0 50 50 25 25
5 | Adosimeter availability 0 0 0 0 0 0
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4.8.6 Essential emergency supplies in imaging department

Table (4.7.5) clarifies the percentage of availability of emergency supplies in imaging
department. The Red Crescent Society for Gaza Strip was the highest percentage, followed

by Al-Awda Hospital. Both Yaffa center and Al-kuwaiti hospital have the same percentage

40% only. The public aid hospital hasn’t any type of emergency supplies.

Table (4.7.5) Percent of essential emergency supplies in imaging departments
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4 o Y N N N N N
imaging rooms
There is a fire extinguisher at
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imaging department
Percent % 100 20 60 80 40 40
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4.8.7 Registration procedures

Table (4.7.6) clarifies the basic registration requirements, where the Red Crescent Society
for Gaza Strip and EI-Awda Hospital have organized administration procedures. While other
imaging departments have limited registration procedures which attributed to limited
imaging services provided, so the imaging staff performs the registration procedures then
they provides imaging services.

In most imaging departments observed there is no system to archiving or documenting the

imaging services and there is no a written protocol for providing imaging services.

Table (4.7.6) Percent of registration procedure requirements in imaging departments

Hospitals
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4.8.8 Summarize the checklist items

Table (4.7.7) illustrate that approximately all imaging machines are working well. The
administration procedure, imaging room size and structure of imaging departments are
accepted to some extent and were got 70%, 62% and 64.3% respectively. Other checklist
items which included radiation protection tools, essential emergency supplies were got the
lowest percentage approximately 53.3% and lower.

Table (4.7.7) Summarize checklist data

Hospitals 552 za g _x S5 m-| 23 3
S>h| o2 | SLe| =5 | £L88| 25 o
Checkit i CBs| S8 |S8E| X8| 885/ 28 =2
ecklist items S8 a5 IS =T SO|Zf S
1 | Functionality of imaging machine 100 71.4 100 100 100 100 | 95.2
2 | Medical imaging room size 71.4 50 50 100 50 50 62
Structure of medical imaging
3 100 40 53 73 60 60 | 64.3
departments
4 | Adequate radiation protection tools 100 0 50 50 25 25 | 41.6
5 | Essential emergency supplies 100 20 60 80 40 40 57
6 | Administrative procedure 100 60 60 80 60 60 70
Percent % 95.2 40 62 80.5 55.8 | 55.8

If we compare the best imaging services in GGs, the Red Crescent Society for Gaza Strip
and Al-Awda hospital are the best imaging departments which provides verity imaging
services with safety measures, while others hospitals provides limited imaging services. The
qualifications of imaging services providers are excellent in all hospitals, but the training
programs is very limited.

This summary is consistent with the result of our qualitative study in which key informant
said the NGOs are adequately equipped and provides imaging services which meet the client
needs with accepted services place and machines. Another one said the NGOs provide
mostly basic imaging services while the advanced imaging services are limited resulted from

limited support of donors to NGOs
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Chapter 5

Conclusion and recommendations

5.1 Conclusion

This study is carried out for evaluation of diagnostic imaging services in NGOs at GGs by
using Donabedian model, where the inputs of imaging services include the facilities,
equipment and human resources. The process includes accessibility to imaging services,
service place & imaging staff characteristics, communication, waiting time, respect, and
safety measures. Finally the output of imaging services includes delivery of appropriate

imaging services and client satisfaction.

The study sample included six Non-Governmental Organizations distributed in all GGs. This
study may provide a guidance to the decision makers in order to improve the medical
imaging services. The study utilized a descriptive, analytical cross-sectional design with a
triangulated approach. Both interviewed questionnaire and checklist were used as data
collection tools for the quantitative part. In addition, semi-structure interview was done with
seven key informants as qualitative part to enhance and strengthen quantitative results. The
response rate was (94%) which is considered high interesting study and high validity of
findings.

The questionnaire was used for clients to find out the quality of care from their perspectives
and measure their satisfaction from the imaging services. The main results indicate that the
accessibility to NGOs and its imaging departments was appropriate in all hospitals. We have
obtained these results due to good distribution of NGOs in GGs. In spite of the clients
economic status, they were able to purchase the imaging services, but there is not clear policy
to deal with social in-needed cases.

From participant's perspective and key informant interviews, the imaging staff were
characterized with a professionalism and decency during imaging procedure. The number of
imaging staff is limited, due to limited imaging procedures. 23 RTs and 11 radiologists are
working in all imaging departments. Most of the RTs have bachelor degree in the imaging
medical science and 63% of the radiologists have board degree in the radiology and the rest

has master degree.
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The reception is organized only in two hospitals, while the other hospitals have not a
receptionist or area to receive the patients in the imaging department. Due to the current
situation, the imaging staff performs the registration procedures then they provides imaging

services.

Most of clients were satisfied with their communication with the imaging providers, also
they were satisfied with time spent during imaging procedure.

The results of respect and privacy of clients during imaging procedures showed that the most
of clients felt with respect during imaging, and their privacy were assured. The female
imaging providers were not available in some imaging departments, especially when there

IS a sensitive imaging procedure for female clients.

Regarding to safety measures from radiation risks, about 50% of the clients exposed to
radiation without using radiation protective tools, and approximately 30% of companions
stayed in imaging room during radiation exposure. The results revealed that there are
shortage of radiation protection tools. Also, the dosimeter, which is used to measure the

radiation dose received by imaging staff is not available in all hospitals.

Concerning to imaging machines, 29 machines are available in the NGOs and most of them
are ready to use; six plain X-ray machines, and six panorama machines are functioned and
are distributed in different imaging department at NGOs and meet the health needs of

imaging services.

Only two mammography machines are available, one of them is in the GG and the other one
in the North Governorate (Red Crescent Society for Gaza Strip & Public Aid Hospital). Two
functioned fluoroscopic machines are available, one in GG (Red Crescent Society for Gaza
Strip) and other one in the north governorate (AL-Awda hospital).

U/S is available in all NGOs, but the Doppler U/S is not available in the South and Mid-zone
Governorates. Two CT machines are available (Red Crescent Society for Gaza Strip &
Public Aid Hospital), one of them is out of service during time of data collection (Public Aid
Hospital). Only one MRI machine is available in GG (Red Crescent Society for Gaza Strip).
These results indicate that there is shortage of advanced imaging machines as CT and MRI,

especially in the South and Mid-zone governorates.

The researcher audited the space of imaging room and compared it with accreditation and

licenses unit standards in MoH and found that the most imaging room space is appropriate
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and complied with the standards, but there are four imaging rooms contain more than one
imaging machine which is considered incompatible with the standards. The shielding of

walls, doors and control panel is complied with Palestinian legislation for radiation safety.

Regarding the basic requirements in the imaging department, the most imaging departments
are to some extent well-structured and ready to provide imaging services, but there are basic
deficiencies in four departments in waiting area, dressing room, drinking water, WCs and
special design for handicapped clients. Approximately 50% of emergency supplies as
oxygen, emergency trolley, and suction machines are not available in more than half of

departments.

Inferential analysis shows that there was a statistical significant difference at (P-value <
0.05) between respondents who had more than bachelor degree and other education levels
regarding accessibility to imaging services. Also, there was a statistical significant between
respondents who had less than secondary school and other education levels regarding to
imaging staff characteristics. Finally, a statistical significant difference between males and
females respondents regarding to imaging staff characteristics, in favor to males, was

observed.

5.2 Recommendation

Based on the study analysis, findings and conclusions, the researcher proposes the

following recommendations:

- Increase the number of advanced imaging machines to cover all Gaza Governorates.

- Re-audit the safety measures used in the radiation rooms.

- Health care providers in imaging centers at NGOs should commit with Palestinian
accreditation and licenses rules and regulations.

- Establishing rules and regimes for social in-needed clients to be able them from
obtain NGOs services.

- Rules enforcement to assure safety of imaging staff and clients from radiation risks.

- Regularly, monitoring clients perspectives about the imaging services through

routine data collection and reporting.
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5.3 Recommendations for further studies

- Conduct similar study at private sectors.

- Conduct comparative study between imaging services in governmental and non-
governmental organizations.

- Conduct action research in similar study to improve medical imaging services.

- Conduct study to evaluate the medical image quality, such as CT image quality, MRI
image quality.

- Conduct study to evaluate the imaging reports.
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Annex (1): Gaza Strip Map
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Annex (2) sample size calculation

Expand All | Collapse

¥ Home

2] Info and Help

----- @ Language/Options/Settings
-] Calculator

E-5 Counts

~{) Std.Mort.Ratio

-{] Proportion

-] Two by Two Table

{] Dose-Response

) R by C Table

-] Matched Case Control

----- [ Screening

-5 Person Time
[ Compare 2 Rates
El-+=) Continuous Variables
- Mean CI

) Median/%ile CI
{7 t test

H-ZJ Sample Size
-] Power

-] Random numbers
E-5 Searches

- Internet Links
-{] Download OpenEpi

Start H Enter ‘m‘ Examples H Help ‘

Sample Size for Frequency in a Population

Population size(for finite population correction factor or fpc)(V): 2760
Hypothesized % frequency of outcome factor in the population (p): 50%+/-5

Confidence limits as % of 100(absolute +/- %0)(d): 5%
Design effect (for cluster survevs-DEFF): 1
Sample Size(n) for Various Confidence Levels
ConfidenceLevel(%5) Sample Size
95% 338
80% 156
90% 247
97% 403
99% 536
99.9% 778
99.99% 978

Sample size n = [DEFF*Np(1-p)]/ [(d Yzt Loa2 " (N-1)+p*(1-p)]

Results from OpenEpi, Version 3. open source calculator--S5Propor
Print from the browser with ctrl-P
or select text to copy and paste to other programs.
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Annex (3)

Participation Consent

You have been randomly selected to participate in this research study conducted by myself
as a part of the requirements for the Master Degree in Public Health at Al-Quds University.
The study is entitled "Evaluation of Diagnostic Imaging Services at Non-Governmental
Organizations in Gaza Governorates". The overall aim of this study is to evaluate
Diagnostic Imaging Services, which provided at Non-Governmental Organizations.
e Your participation in this study is optional, you have the right to accept or refuse
sharing your opinions.
e You will be interviewed and asked some questions. This may take up to 15 minutes
to complete the questionnaire.
e There are no right and/or wrong answers; just give your perspective.
e Your answers will be confidential; the provided responses refer to your opinions
and personal experience with imaging services.
e The responses you will provide will not affect the services you receive from the

imaging services.

Thank you for your patience and cooperation.

The researcher

Mohamed Adnan Balousha
School of Public Health
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Annex (4)

Questionnaire of clients from medical imaging services in Non-

Governmental Organizations (NGOs)

The questionnaire is structured to evaluate the medical imaging services in the Non -

Governmental health centers in Gaza Governorates from client perspective

Data collection information

(1) Serial No. () Date: / (3) Day: (4) Name of the data
................... ' Yoo collector:..................
®) D
o s m m =X >
o) =2 [ I = !
Heallflh Center oo = o0 > 2 a
ame 89 , <g=3 2 > s
o 5 T o 3 g_f‘\ g_ —~ 8 —~ ) —_
('_/'_) U) ~ T T o o oY) ~ o ~ = ~
e 2 %2 g o £
5 EL 2 2 & £
Py & 8 g g B
2 -
(6) )
. ( ) Khan-
Governorate ( ) North ( ) Gaza () Middle younis ( ) Rafah
Part I: Personal Data
No. Item Answer
1 Age Years
2 | Gender () Male () Female
3 | social Status () Married () Single () Widow () Divorced
4 . (' )Mliterate ( ) General secondary () Diploma
Level of education () Bachelor () Bachelor ate
S | Are you employed? () Yes ( )No
6 | Ifthe answer is yes — SPECITY | vveeeoeieeiee e
7 | Average monthly income | ...l shekels
8 ( )North  ( )Gaza ( )Middle Governorate
Address () Khan Younis () Rafah
9 | Do you have health insurance? () Yes ( )No
10 | I the answer is yes-specify its type () Governmental () Private () Others, specify
. . I to wh live.
11 | What is the reason for seeking ()e 056NEss fo VIETe you Ve
g () Service Excellence in this place.
health service in the NGOs? . Lo
() Lower the cost price of the service is in place.
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() Reputable provider of the service.
(' ) Other reasons, (Specify)...........cccovviiininn.

Did you receive imaging service () Yes
12 | from governmental or private () No
health centers? If the answer (yes) please answer the next question
How do you compare between () Governmental medical services are high quality
what service you received in the () Non-Governmental medical services are high quality
13 governmental and Non- () private medical services are high quality
governmental or private health () Same quality
centers? () Less guality
14 | friend or arelave o goto s | ()Y ()No
go to this .
health center if necessary? If the answer No, please mention the causes....................
y
() Excellent
In general, how was your ( ) Good
15 | satisfaction with the service

provided in this medical center?

() Acceptable
() Less than expected
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Part Il: Evaluation of accessibility to medical imaging and its equipping, so, please tick ( v)

against agreeable item.

a) Physical accessibility to the medical imaging
> D [<H) —_ >
S L& 2 o 8 53
No. Item 58 | ® 5 5 | 65
=52 | 2 < < = <
ha | a z n
16 Location of health center is near to my residency
17 | Well known health center address
18 | Transportation is available to health center
19 Proper placement of the imaging department at the health center
20 The registration place and payment the fees nearby and
appropriate
21 | Feasible contact with image department
22 Reachable information office
b) Affordability or economic accessibility of medical imaging services
23 Transport cost to the medical center is accepted
24 | Affordable imaging services
25 Imaging cost matches the service level
26 | Availability of exemption policy to social in-needed clients
27 | The cost of imaging service does not constitute a financial load
¢) Service Place characteristics (amenities)
28 The accommaodate of imaging department fits with the provided
services
29 | Available guiding signs
30 | Clean waiting halls
31 | Comfortable waiting seats
32 Entertainment means are available in waiting halls
33 | Potable water is available
34 Clean WCs are available for males and females
35 | Special designed place for handicapped /disabled clients
36 | Available electric power at the time of visit.
37 | Airconditioners are available at the place of service
38 Noiseless place
39 Box for suggestions is available
d) Medical imaging staff characteristics
40 Image service providers are professionals
41 Image service providers are decency
42 | There are adequate staff to provide imaging services
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Imaging service providers are committed at workplace during

43 work hours

44 | Staff wears uniform on duty

45 | Each member of the staff has identification card

46 | Directors respond to questions and complaints of clients

e) Reception

47 | Well organized reception offices

48 Reception staff have a high degree of tact and respect

49 Receptionist committed at his workplace during working hours
50 Receive clear and nice replies when you ask about the service

~Part I11: Assessment of steps and working mechanism in medical imaging departments, so, please
tick ( v') against agreeable item.

SE | E Tlg | By
No. Item s§8 | 8 5 |5 §5
&4 |6 z | < | &8¢
a) Time Factor
51 The date of receiving the service is appropriate
52 Waiting time to get medical imaging service is adequate
53 Getting the result of medical imaging service at an appropriate
time
54 Hours of work in the health care center is sufficient and
appropriate
b) Communication Factor
55 | Service Provider listens to my questions carefully
Suitable responses were received when inquiring about the
56 services
57 Medical imaging examinations are explained clearly by the
service provider
Service Provider was not busy with something during my queries
58 | or during the imaging process
¢) Respect and Privacy Factor
59 The respect is the core during the receipt of service
60 I did not feel any discrimination in imaging procedure
61 | Alternative clean clothes were available if required
62 | Feeling safe while receiving service
63 Privacy is valued during imaging process
64 There is a female health provider for special procedure.
d) The safety factor of the risk of exposure to radiation
65 Instructions and signals about the risks of radiation were clearly
written , especially for pregnant women
66 Service Provider illustrates the danger of exposure to radiation
before the imaging process.
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Service Provider is keen to bring out the companions of the X-ray

67 room during the imaging process

68 The adequate tools of prevention from unnecessary radiation
were used by service provider

69 Did not seek medical imaging service provider for re-

examination because of a defect that during the filming process
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Annex (5)

Checklist for imaging department in Non-Governmental hospitals

Date:

The following selected items to be checked at Diagnostic Imaging Services

Male Female qualification Training program
E No. of RTs
o 1
c
=)
©
E
No. of radiologists
Wall shielding
thickness and height
Imading tvpe No. of Status Dimensions of Thickness of Doors
ging typ machine imaging room/m shielding
Thickness of control
panel shielding
2 X-ray
2
S
S
E
& Panorama
S
o
o
= 2
©
@ Mammaography
£
Q
©
S
(@]
§=
2 CT
E
u/s XXXXXXXXXKXXXXKXX
MRI XXXXXXXXXXXXXXXX
Processing Digital
hi _ XXXXXXXXXKXXXXKXX
machine Conventional
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The imaging room’s space are appropriate and designed

exposure.

3 according to the standards. yDQ N D TSED
4 | There is X-ray viewer at a control room. yO NO
There is a suitable office for radiologists to interpret the
5 medical images and patient consultation. vy ND TSEL
6 | There is a rest room for medical staff. yO NO
7 | The waiting area is close to imaging rooms. YO N O TSE O
The waiting area is comfortable and convenient to
8 patients. Y N L TSED
There is a guidance in the imaging rooms and waitin
g | o |uehan ging 91 vo ND TSE O
R .
2
g 10 | Suitable temperature in imaging and processing rooms. | Y[ N O TSE O
35
g
% 11 | Suitable ventilation in imaging and processing rooms. YO N O TSE O
There are toilets for clients within departments for male
12 and female. Y ND TSEL
There is dressing area for clients with safe storage for
13 valuables and clothing. Y NO TSED
14 | The imaging facilities are clean and in order yO N O TSE O
15 | There is an adequate supply of fresh water. YO NO TSE O
16 | Current electricity is available all time. YO NO TSE O
There is a ways and facilities within the department for
17 special needs clients (wheel chair, trolley.....etc.). Y N O TSED
Protective devices to safeguard clients and staffs from x-ray hazards. Adequacy
& 5 Lead apron Y O NO YO NO
=]
(2]
é Thyroid shield Yy O N O YO NO
> - -
g Special protective eye glasses ynd N O yd NO
5]
@ Lead gloves Yy O N O YO NO
Gonadial shield yQO N O yQO N O
There is a dosimeter to measure occupational radiation
19 P YO N O TSE O
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services

20 | The staff is committed to wear dosimeter during work. | YO N O TSE O
21 The warning signs are available on the entrance of
imaging rooms to identify radiation hazards. YO ND
Protective measures to prevent cross infection taken in
22 consideration. Y ND
There is central oxygen or oxygen cylinder at imaging
23 rooms Y N DI
é 24 | There is suction machine at imaging rooms yOd NO
g
a
? 25 | There is emergency trolley at imaging rooms YO N O
S
[«5)
LIEJ 26 | There is a monitor machine at imaging rooms YO N O
27 | There is a fire extinguisher at imaging department YO NO
The administrative procedures are organized and
28 | appropriate (Registration, fees payment, | YO N O TSEO
appointment......etc.)
e
>
§ 29 || Secretarial services are available YO N O TSE O
o
o
5 30 | Receptionist is available YO N[O TSE[O
g
2 There is a system for archiving medical image and
g |3 . Y d J yd N O TSEO
o ports.
There is a written guidelines for providing imagin
32 g Provicing Tmaging | v N DO TSEO
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Annex (6)

In depth interview questions:

1-From your perspective, what are the most important difficulties that could hinder the
provision of the service?

2- What are the difficulties you face to maintain imaging equipment work properly?

3- From your perspective, do you think that your medical imaging department designed to
fit with the nature of work and provide comfort for the clients?

4- Tell us about the services and equipment available in imaging department at NGOs?

5- From your perspective, what are the most important difficulties that could hinder the
provision of the service?

6-Quantitative findings indicate that communication results between imaging staff and
clients were high, why do you think?

7- Quantitative findings indicate that economic accessibility of imaging services were
moderate, why do you think?
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Annex (7)

List of experts who review the study tools

No Name Position
1 | Dr. Yasser Alajerami Head of applied medical science college- Al-Azhar university
2 | Dr. Amjad Al Shantie Lecture in Palestine university
3 | Dr. Motassem Salah Lecture in Islamic university
4 | Dr. Ashraf Al Jeede Lecture in Islamic university
5 | Dr. Yousef Al Jeesh Associate Professor in Public Health Medicine-Islamic university
6 | Dr. Bassam Abu Hammad | Associate Professor in Public Health Medicine- Al-Quds university
7 | Dr. Mohammd Matter Consultant radiology
8 | Mr. Abed Al Razeq Beram | Lectures in Al-Azhar university- master degree in public health
9 | Mr. Awni Obeed Head of specialized radiology department-Al-Shifa hospital
10 | Dr. Moala Abu Taleb Head of nurse —Al-Shifa hospital
Annex (8)
Characteristics of the key informants
No Name Location Position Experiences
1 Yasser Abu Shawesh | Palestinian Energy and | Head of radiation safety More than 10 years
Natural Resources department
2 | Mr. Mousa Abu-zour | Public Aid Hospital Senior of computed More than 15years
tomography
3 Mr. Abed Al-razeq Red Crescent Society | Former head of radiology | More than 20 years
beram for Gaza Strip department
4 | Mr. Tareq Helail Red Crescen_t Society | Radiologic technologist More than 5 years
for Gaza Strip
5 | Mr. Ashraf Al-halag Public Aid Hospital Radiologic Technologist | More than 5 years
6 | Mr. Ahmed Mansoor | Yaffa Medical Center | Radiologic Technologist | More than 5 years
7 Mr. Samira Abu Al Ministry of Health Radiologic Technologist | More than 10 years
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Annex (9)

Dubai Health Authority and Palestinian unit for accreditation and licenses of imaging

department
Main X-ra Minimum Minimum Recommended gﬂ;%ilgﬁ]m
Aoolicati Y Required Required Surface | girycrural Shielding ; g
pplications (Palestinian unit for Thickness and
Surface ditati q Walls and Doors iah
DHA) accreditation an (DHA) Height (DHA)
( licenses-MOH)
Walls: Lead Walls: 1.5 mm
?ggi\:)i;nrggrr:?/l 15 m? 20 m? Doors: Lead Doors: 1.5 mm
Height: 1.80 m
Walls: Lead Walls: 1.5 mm
Fluoroscopy 20 m? 20 m? Doors: Lead Doors: 1.5 mm
Height: 1.80 m
Walls: Lead Walls: 1.5 mm
cT 24 m? 30 m? Doors: Lead Doors: 1.5 mm
m
(6m x 4m) Height: from floor
to
Ceiling
Walls, ceiling, and
flooring covered with
3020 m? Cooper, which
MRI ' Not mentioned galvanized with
to 57.60 m? aluminumto blockout |
specific radio waves
that may distort images
created by the MRI
Walls: Stone Wall Walls: normal stone
9m? Board wall (2.5 cm min)
Mammography 4 m? Doors: hard wood or Doors: 1 mm
(3m x 3m) steel Steelor2.5 cm of
hard wood
6 m? Walls: Stone Wall Walls: normal
: m stonewall (2.5 cm
2
Panoramic o % 3m 4m Board min)

Source: Dubai health authority (2012)
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Annex (11) Accreditation and licenses of imaging department-MoH
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