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Abstract 

Nowadays, the issue of cross infection becomes a vital part of dental practice and a major concern 

to dentists and policy makers. This is due to the increased risk of blood borne diseases.  Health 

care-associated infections lead to increase mortality and morbidity, disability and excessive 

medical costs.  In 2004, a National Palestinian Infection Prevention and Control Protocol has been 

developed, but its implementation in dental units has not yet been adequately investigated.  

 

This study aims to evaluate the compliance of dental healthcare providers with the infection 

prevention and control practices in all UNRWA health centers.  The study included 80 participants, 

divided as follows; 48 dentists, 28 practical nurses and 4 oral hygienists. Three instruments were 

used; interviewed questionnaire for health care providers, a checklist of infection prevention and 

control practices of health providers and a checklist of dental units� structure and suitability. All 

subjects positively responded.  

The study showed that males represented 78% and females represented 21%.  Half of the 

respondents have had received a training on the infection prevention and control.  The infection 

prevention and control protocol was reported to be available by 43.8% of the respondents. The 

study revealed that there were no severe shortages in the basic equipment and infrastructure that 

are needed for the protocol implementation in the dental units.  In contrary, there were shortages in 

some items such as utility gloves, alcohol with glycerin, towel papers for beds, face mask and 

aprons. Regarding the participants� knowledge about the infection prevention and control standards 

precautions; 56% said that they are familiar with this concept and of those 40% could define the 

term of standard precautions.  

 

Regarding measures needed to increase the compliance with infection prevention and control, 

participants reported decreasing work overload (46%) and rewards and punishment 21%.  By 

observing the participants during their work, the study showed that only 35% of the respondents 

had washed their hands between patients, 76.7% changed gloves between patients, 80% used 

mouth mask when dealing with patients, 26.3% of them disinfected the dental surfaces with 

disinfectant solution, 1.7% used face mask, 73.8% used mouth masks, 98.7% of participants 

always used coats, 49.6% of the total participants disposed waste in a proper way. 

 The study has revealed that there were no statistically significance differences between the IPC 

practices and the socio demographic variables. The study revealed that there were statistical 

significant differences between infection prevention and control practices and education and the 

availability of a copy of infection prevention and control protocol.  The researcher recommends 

disseminating the infection prevention and control protocol, providing training, providing 

resources and adequate follow up.   
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Chapter 1 
 
Introduction 

 
1.1 Background 
 
Can you imagine that you can save a life by your hands? Washing your hands, soaking an 

instrument in 0.5% chlorine solution for ten minutes, wearing gloves, aprons, masks and 

other protective barriers, or even follow some instruction regarding infection prevention 

and control practices. All may help in saving lives. Nowadays the issue of cross infection 

becomes a vital part of dental practice and a major concern to dentists and patients. This is 

due to the increased risks of blood borne diseases such as hepatitis and other diseases 

(Morris, et al. 1996). These diseases can be transmitted after needle stick injuries and/or 

direct contact with blood, body secretions and saliva (Al-Dwairi, 2005). Also because 

many infected patients are unaware of their status or not willing to discuss their disease 

status with health care workers, we have to consider all clients are infected and deal them 

in the same manner all the time (Samaranayake, 1993). There have been several reports of 

the transmission of infectious diseases to patients from surgeons despite the development 

of the universal precautions (Wkly, 1997).  

 

 
Clients, who attend any dental clinic, might be susceptible to infection due to direct contact 

with blood, instruments, and health team (CDC, 2003). Infectious diseases are diseases that 

can be transmitted from person to another (CDC, 2003). CDC has defined infection as �the 

transmission of microorganisms into a host after evading defense mechanism, resulting in 

the organism�s proliferation and invasion within host tissue� (CDC, 2001 p.11). The way 

the host responds to infection differs from a person to another. Some may develop clinical 

symptoms, and the others became a symptomatic, with manifestations of disease mediated 

by direct organisms pathogenesis and/or a function of cell-mediated or antibody responses 

that result in the destruction of the tissues (CDC, 2003)  

 

Most of infectious diseases are caused by micro organisms such as bacteria, viruses and 

fungi and they are spread through blood, body fluids, mucous membrane, semen and 

vaginal discharge (Centre for Disease Control-CDC, 2001). In addition to that, the health 
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providers are dealing with these secretion and excretions all the time either by direct or 

indirect contact. There is a great need to follow clear guidelines in order to protect the 

client, community and the health provider as well (American Dental Association, ADA, 

1988).  

 

 

Dental health care providers and other health care givers are known to be at increased risk 

of getting infections during the daily work (ADA, 1998). In spite of the presence of a 

routine infection control recommendations and procedures since the 1970's, they had been 

ignored even by highly educated Groups in general (Omolara, 2008). Infection control 

practices in second and third world settings have not been widely documented. 

Furthermore, there is no information reported regarding infection control practice in 

Palestine (Al-Khatib, 2004). Knowledge of clinical infection control practices is 

continually growing and changing (CDC, 2003). While the principles of infection control 

(prevention, transmission and control) do not change, specific clinical practices may 

evolve as a result of new evidence. For this reason, the IPC protocol should be evaluated 

and updated according to the unstopped changing around us (Kugel et al, 2000).  

 

In order to minimize the risk of cross infection in the dental clinics, specific 

recommendations have been issued by many international organizations like CDC and 

other professional health agencies. These recommendations include routine use of barrier 

techniques like gloves, masks, and heat sterilization of dental instruments, vaccination 

against HBV, and the adoption of universal precautions (CDC, 2003). Dentists� 

compliance with these recommendations and infection control programs (IPC) has been 

recently studied in different parts of the world (Dwairi, 2005), but here in the Middle East 

it is not well known (Al-Khatib, 2004). 

 

Despite of the fast technological development in health services throughout the world, 

many health workers don�t follow the basic IPC protocol practices, even routine hand 

washing. (Omolara, 2008). Palestinian IPC protocol emphasize on the use of universal 

standard precaution which consider all blood and blood contaminant fluid is potentially 

infectious so we must deal with all people the same way (CDC, 2003). In order to reduce 

the risk of cross infection in dental clinics, all health care providers should follow the 

Palestinian protocol instructions. The protocol emphasized on the use of protective barriers 
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(gloves, masks, aprons, and face masks --etc), decontamination and cleaning of dental 

instrument, vaccination against hepatitis and the universal precaution (MOH, 2004). In this 

research the researcher is going to explore the level of compliance among dental health 

care providers in UNRWA primary health centers in Gaza 

                                   

1.2 Research Problem 

 

Because the compliance status in Palestine in general and at UNRWA in specific is not 

adequately known yet, this study aims to assess the status of compliance with the infection 

and control protocols in dental units. It will consider areas of compliance and areas of 

noncompliance thus; it recognizes the areas for improvement. This makes this study as 

important one because it may help in developing and clarifying the underlying factors 

affecting the employee�s adherence with the Palestinian IPC protocol. 

 

Palestinian Infection and control protocol is considered as a measure to decrease the 

likelihood of cross infection among clients and health care provider and improve quality of 

care, save many lives and save resources. According to the international standards, the 

Palestinian IPC protocol must be updated every two years. This study will help in 

interpreting many aspects related to the compliance, use, and availability of this protocol. 

 

The identification of infectious diseases and the way of their transmission through contact 

with blood and dental surgeon as a result of cross infection with blood borne pathogens 

will enable us to recognize how can we avoid them (CDC, 2003). So that there is a great 

need to study  the degree of compliance among dental health care providers (DHCP) with 

infection prevention and control (IPC) protocol in order to reduce the risk of transmission 

of blood borne diseases in health care facilities (MOH, 2004). 

 

1.3  Justification for the problem 

There are increasing risks of transmission of infectious diseases and other blood borne 

pathogens from client to client or from client to health provider vice versa (CDC 2004). 

Recently, a Palestinian IPC protocol was developed by national efforts and was distributed 

to all UNRWA health centers as apart of its policy (MOH, 2004). Since then, no over all 

evaluation was done to this program and the compliance status with this protocol. In spite 
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of internal follow up in the clinics to the implementation of the Palestinian IPC practices, 

there is no scientific study has been conducted to assess the DHCP compliance with the 

Palestinian IPC protocol. Therefore, in order to give a clear idea in a scientific way about 

the implementation of IPC protocol, this study may help in answering the question which 

was asked before; to what extent the DHCP in UNRWA health centers comply with the 

IPC protocol. It also may help in finding any possible ways to improve the compliance 

status. This may enhance the prevention of infection and decrease morbidity rate in 

Palestine. More compliance will reduce as much as possible cross infection in dental units 

and encourage positive practices. 

 

Studying the compliance in dental units is especially important because dental care 

professionals are at increased risk of cross infections while dealing with the clients and 

patients. Because the infected patient is unaware of their status and there is no way to tell 

who is infected and who is not, the dentist should consider that every person is infected 

and deals with him according to the universal precautions and therefore should follow the  

Palestinian IPC protocol.  

 

This study has been done specifically for Gaza-UNRWA which might be different than 

others; country-specific.  Non-compliance of the IPC protocol will affect the health system 

financially and economically so it is worthy to study the factors affecting the compliance 

of DHCP with Palestinian IPC protocol. This study will be the first according to the 

researcher�s knowledge which is conducted to study the compliance with infection control 

in dental units at UNRWA health centers in order to reduce the mortality and morbidity 

since the infection still is one of the leading causes in the world (MOH, 2006). Another 

study was conducted to study the compliance of neonatal ICU unit workers at the 

governmental hospitals in 2009 by awad (Awad, 2009) 

 

 1.4. Study Objective 

1.4.1. General objective of the study 

To evaluate the compliance with the national infection prevention and control protocol in 

dental units at UNRWA primary health centers in Gaza Governorates. This study could 

help in illustrating possible ways for improvement and reducing the risks of cross 

infections which are known to affect the mortality and morbidity. 
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1.4.2 Specific objectives  

 To assess the IPC practices in dental units in reference to the national infection 
prevention and control protocol.  

 To recognize the areas of strength and weakness in dental practices regarding 
infection control. 

 To assess variations in IPC practices in relation to demographic and organizational 
variables 

 To explore the availability of infrastructure related items at dental units in reference 
to IPC standards. 

 To suggest recommendations that could help in improving the compliance of dental 
units to IPC. 

 

1.5 Research: questions 

1. To what extent the IPC practices are implemented in dental units? 

2. Are there differences among the different health workers regarding 

compliance with the Palestinian IPC protocol? 

3. Is there any variation among clinics regarding the  implementation of IPC 

protocol? 

4. Does training affect the implementation of the IPC protocol? 

5. What are the limitations and challenges that prevent the dentist from adopting 

his/her role regarding the IPC protocol? 

6. Are the dental units well equipped to fit the IPC standards? 

7. Are there copies of the IPC protocol available in the dental units? 

8. What are the motivators that help dental health care providers to comply with 

the Palestinian IPC protocol?   

9. What are the possible suggestions that could be given to the dentist in order to 

improve the quality of care and adhere to the IPC protocol? 

10. What are the gaps between the different health centers regarding the IPC 

protocol practices? 
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1.6 Context of the study 

In order to understand the health care system and the dental care better, the researcher 

provided some helpful background information. Dental clinics are one of the health sectors 

as many other sectors are affected by the political, socioeconomic and demographic 

situation. Some of the relevant information regarding the demographic, socioeconomic, 

and the political situation may affect the dental clinics and the availability of materials will 

be affected by it, so it will be presented in the next paragraphs. 

 

1.6.1. Geographic and Demographic context 

 

Palestine is about 6,020 sq. Km. It lays on the western edge of Asian Continent and the 

eastern extremely of the Mediterranean Sea (Annex1). It is bounded by Lebanon and Syria 

to north, Mediterranean Sea to west, the Gulf of Aqaba to south and Jordan to the east. The 

total population in Palestine is more than 3,761,646 individuals (about 1,416,539 in the 

Gaza Strip (GS) 67.9% are refugees and 2,345,107 in the West Bank (WB) with population 

density of 625 capita per sq Km in Palestine, (Palestinian center Bureau of Statistics -

PCBS, 2009). GS is a narrow piece of land lying on the cost of the Mediterranean Sea with 

population density of 4,118 inhabitants per Km2 (PCBS, 2009). Gaza Strip is composed of 

five governorates: the North, Gaza City, the Mid Zone, Khan Younis and Rafah. The Gaza 

Strip is mostly flat and large areas are sandy, often continuing from the beaches which run 

along the entire coast (See Annex 2). 

 

1.6.2 Political and economical context 

 

The situation for 1.5 million Palestinians in the Gaza Strip is worse now than it has ever 

been since the start of the Israeli military occupation in 1967 (PCBS, 2006).  The current 

situation in Gaza is man-made, completely avoidable and, with the necessary political will, 

can also be reversed. Unemployment in Gaza is close to 40% and is set to rise to 50%  

(PCBS, 2009). The number of people living in absolute poverty in Gaza has increased 

sharply. Today, 80% of families in Gaza currently rely on humanitarian aid compared to 

63% in 2006.  This decline exposes unprecedented levels of poverty and the inability of a 

large majority of the population to afford basic food (PCBS, 2009). 
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Today, Gaza is governed by the local government in Gaza independently from West Bank, 

and by the Islamist organization and party Hamas. Israel still holds overall control over the 

Gaza Strip. It has the upper hand over borders, movement of goods and travelers in and out 

of Gaza, particularly the Palestinian themselves. It also controls trade, the commercial 

market, water, the main sources of energy, the means of communications and the overall 

security. Hence, it still has hold over the Palestinian economy (PCBS, 2009). The war on 

Gaza that started on December 27- 2008 has further deteriorated the already miserable 

situations (Palestinian Non-Governmental Organizations (PCBS, 2006). 

 

The described above situation has negatively affected the health status of the population 

including increasing poverty related diseases, malnutrition, anemia. In addition, the 

unprecedented division of Palestinians resulted in further mudding the waters and 

negatively affected the ability of health providers to meet the increasing needs and 

demands of the population. 

  

1.6.3. Health care context 

 

Health care-associated infections lead to increase mortality and morbidity, disability and 

excess medical costs (WHO, 2007). The consequences of closures of borders and 

separation formed a great challenge for the ministry of health in general and the health 

system in particular. It created problems regarding the accessibility of people to health care 

services and affects the unity of the health care system in all Palestinian governorates 

(MOH, 2005). Health care services in Palestine are provided by four main sectors, which 

are, Ministry of health, Non governmental institutions, UNRWA, Private sector (MOH, 

2005). 

 

Viral hepatitis and as well as acute bloody diarrhea remain the major causes of morbidity 

among reportable infectious diseases in the refugee population of the Gaza Strip as acute 

hepatitis incidence fluctuated throughout the reporting period (UNRWA biweekly report, 

2010). The incidence rates of viral hepatitis and typhoid fever are being monitored 

regularly and compared with the previous historical data. Any perceptible change due to 

seasonality is therefore also being detected. The incidence of acute hepatitis in the 
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reporting period showed a fluctuating trend throughout the reporting period reaching the 

incidence levels recorded in previous years. 

 

 Palestinian society is in a period of epidemiological transition where in addition to the 

presence of infectious diseases there are increasing in the rates of non-communicable 

diseases. In Palestine, 1,044 deaths were reported to the infectious diseases in 2005 with 

death rate of 27.8 per 100,000 populations (MOH, 2005). Among infants and children 

under five years, 179 and 233 deaths were reported with a rate of 1.7 and 0.3 per 1000 

infant respectively (MOH, 2005).  The mortality rate due to the infectious diseases among 

adult aged 60 and above was 369.4 per100, 000 populations (MOH, 2005 ). Distribution of 

mortality by sex due to the infectious diseases among males (53.4%) was greater than 

female which 46% (MOH, 2005) was. 65 deaths (47 deaths in Gaza and 18 deaths in WB) 

were reported due to infectious diseases such as hepatitis and pulmonary diseases. 

Mortality rate due to pneumonia and other respiratory infections still the highest incidence 

rate of infectious disease, per 100,000 populations. The infant mortality rate is 21% in 

2007, with uprising from the last five years (MOH, 2005).  

 

The severe shortage of drugs was in parallel with the out of use of medical equipment 

necessary for the diagnosis and treatment of many diseases in all hospitals and primary 

health centers. This includes the devices used for newborn feeding, kidney dialysis, 

equipment material used in infection control and equipment needed for CT scan (MOH, 

2007). Closure of the crossings borders which led to suspension of the necessary 

maintenance parts and lack of spare parts they need and the shortage of chlorine solutions 

used in instrument processing in various areas in the health centers. This also led to a 

decline in the quality of health services provided by these hospitals and primary health 

centers for Palestinian patients (PINGO, 2009).  The same report showed that 94 medical 

devices have stopped working because of the period of use and lack of spare parts for 

maintenance. One of these devices is special and general intensive care and neonatal heart, 

in addition to the devices of other diagnostic and therapeutic purposes (MOH, 2005).  
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1.7. Development of the Palestinian IPC protocol 

  

Many countries in the world had developed protocols for the infection prevention and 

control (CDC, 2004). Because the unique situation that we live here in Palestine, we cant 

apply other�s systems on our health system without adjusting it to our health system in our 

country. The Ministry of Health with cooperation of the MARAM project (2001-2004) 

initiated the national Palestinian IPC protocol that fits our situation and capabilities (MOH, 

2004). This protocol focuses on many important aspects of infection control (MOH, 2004). 

These aspects includes hand hygiene, standard precautions, wearing gloves, using physical 

barriers, using antiseptic solutions, use a safe working environment, proper waste 

disposable, instrument processing like cleaning, decontamination, sterilization and other 

disinfection processes, and immunization to the employees in order to protect them from 

infection (MOH, 2004). 

 

Many Palestinian, professionals and experts  have worked together in teams under very 

difficult circumstances to develop this protocol and to ensure that they are adapted to the 

local Palestinian context. The Ministry of Health has supported the idea of developing such 

protocols as essential to strengthening the health care system in Palestine and distributed it 

in all its health settings (MOH, 2005).  

 

 In addition to the technical instructions available at UNRWA, the Hanan project also 

distributed the Palestinian IPC protocol to all health centers in UNRWA in Gaza Strip. 

This protocol has never been evaluated or assessed in dental settings. Also this Palestinian 

protocol has never been updated despite of the rapid technological advancement in the 

world and the spread of the huge number of microorganisms around us. 

 

1.8. Dental and primary health care in Gaza Governorate 

 

Walt, and Vaughan has defined the Primary Health Care (PHC) by dividing it into two 

parts, which where the level of services and the activities themselves (Walt, 1982). Alma-

Ata Declaration adopted the PHC and considered it as important health care source and 

makes it as a method of reaching a comprehensive, universal, equitable, and affordable 

health services for all countries (Declaration of Alma-Ata, 1978). Moreover the conference 
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addressed the economical and political steps needed for funding the issues: "An acceptable 

level of health for all people of the world by the year of 2000 can be attained through a 

fuller and better use of the world's resources, a considerable part of which is now spent on 

armament and military conflicts"(Declaration of Alma-Ata, 1978).  

 

The PHC is very important sector as it provides the needed services for almost the whole 

population and works at the protective and the curative fronts. It provides preventive 

measures such as immunization, family planning, and dental health services. While the 

curative services are providing medical care for the people, specialists care laboratory, 

dental care, ultrasounds, and health education and emergency medical services. (MOH, 

2005). Primary health care centers in Palestine are 3731 centers (MOH 56.5%, UNRWA 

7.3%, and 36.3% NGOS).  Dental care is provided for all Gaza population in 253 MCH 

clinics in the MOH and 51 in the NGOs, 21 health centers in UNRWA. This level of 

capacity makes it difficult for people to receive sufficient and adequate services (MOH, 

2005).   

 

UNRWA's health program focuses on comprehensive preventive and primary health care. 

Services are covering medical care, family health, disease control and prevention, and 

health education which are provided directly and at no cost to Palestine refugees through 

the Agency's network of 21 primary health care facilities located both inside and outside 

refugee camps (UNRWA annual report, 2008). Medical care services consist of outpatient 

care, dental care and the rehabilitation of physically disabled persons (UNRWA, 2008). 

 

Dental care is very important sector in the primary health care as it serves health education, 

health promotion, disease prevention, and disease cure (UNRWA, 2008). Two years ago 

the dental clinics in UNRWA health centers were 17. Because of the increase need for 

more dental clinics and care, UNRWA had hired another ten dentists and open the 

afternoon clinics for the benefit of the public in 2003. There are mobile dental units which 

provide care for the school�s students and do screening for many dental problems and treat 

any one who needs a treatment.   
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1.9 Operational definitions 

 

 Compliance 

In our study, compliance does mean adherence to instructions, guidelines, and instructions 

as recommended by the Palestinian infection prevention and control protocols.   

 

Infection prevention and control (IPC) practices: Various practices which, if used 

appropriately, restrict the spread of infection. It is important for health care providers, 

patients, and all members, contact to adhere to infection control guidelines. According to 

the center for disease control and prevention the IPC is defined as: measures including 

many procedures and strategies such as hand washing use of protective equipment (CDC, 

2003). 

   

Dental health-care provider  (DHCP) refers to all personnel (technical and 

administrative) in the dental health-care settings who might be occupationally exposed to 

infectious materials, including body substances and contaminated supplies, equipment, 

environmental surfaces, water, or air. DHCP include dentists, dental hygienists, dental 

assistants, nurses, students and trainees, contractual personnel, and other persons not 

directly involved in patient care but potentially exposed to infectious agents (e.g., 

administrative, clerical, maintenance, or volunteer personnel) (CDC, 2003). 

 

Dental units: all dental clinics either in the clinic or mobile ones which serves dental 
services (CDC, 2003). 
 
Protocol:  A rule, guidelines, or document which guides how an activity should be 
performed (CDC, 2003). 
 
  
Nosocomial infection: Infection acquired in a hospital as a result of medical care (CDC, 
2003). 
 
Personal protective equipment (PPE): specialized clothing or equipment (for example, 

gloves, masks, protective eyewear, gowns) worn by an employee for protection against an 

infectious hazard. General work clothes (for example, uniforms, pants, shirts or blouses) 

are not intended to function as protection against a hazard and are not considered personal 

protective equipment (CDC, 2003). 
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Precautions: interventions implemented to reduce the risk of transmitting micro-

organisms from client to client, client to health care worker, and health care worker to 

client. Precautions can include gloves, masks, eye protection, gowns and client 

accommodations (CDC, 2003). 

 

Disinfection: a process that destroys or kills some, but not all, disease-producing micro-

organisms on an object or surface (CDC, 2003). 

 

Blood-borne pathogens (BBPs): viruses found in blood which produce infection, such as 

hepatitis B. virus (HBV), hepatitis C.virus (HCV) or human immunodeficiency virus 

(HIV) (CDC, 2003). 

 

Micro-organism: microscopic organisms such as bacteria, virus or fungus, commonly 

known as germs that can cause an infection in humans (CDC, 2003). 

 

Job creation program: It is a program conducted by UNRWA to give the opportunity to 

the unemployed people in Gaza Governorates to work in a temporary manner ranging from 

6 months to one year with special contract (Self adopted). 
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Chapter2. 

Literature review 

In this chapter the researcher will present the literature reviewed regarding the IPC 

protocol practices and the DHCP practices and the ways to promote the use of IPC 

protocol and the relevant studies regarding this study. The framework of this study is 

designed by the researcher relies on the review of the available literature about IPC.  

 

2. Conceptional framework 

 

The researcher is intending to discuss and summarize the related factors which affect the 

compliance of DHCP with the Palestinian IPC protocol in dental units. Some of these 

factors are related to the dental employees and the other factors are related to the health 

system especially UNRWA and generally Palestine. The study is exploring the interaction 

between these factors and how they affect the DHCP compliance. The purpose of the 

conceptual model is organizing and donating representation of conceptualization of 

phenomena with the least use of wards (Burns and Grove, 1997).  

 

2.1. Factors affecting compliance 

 

2.1.1. Personal factors 

 

The DHCP personal factors are divided to four subgroups, first the socio demographic 

factors such as gender, age, and years of experience, place of graduation, total years of 

experience. There could be a relationship between compliance with Palestinian IPC 

protocol and different personal factors (Pittet, 2002). So it is very important to study these 

factors. 
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2.1.2. Practices   

Secondly, the DHCP�S practices concerning the general principles of the IPC such as 

wearing protective barriers when caring for clients, process instruments in the way it 

should be, proper waste disposal. This will give us a general picture about the compliance 

of DHCP with the IPC practices which could reflect to what extent their adherence with 

the IPC protocol practices. Thirdly, their knowledge about the Palestinian IPC protocol and 

the general principles can also be very relevant factor affecting his/her compliance. Finally 

the forth factor related to the dental employees attitudes regarding the Palestinian IPC 

protocol, for example how they are perceiving, believing and valuing the importance of the 

Palestinian IPC protocol and its effect on the promotion of health and reducing the cross 

infection,  morbidity and mortality rates related to infection (Bolyard, 1998). 

2.1.3. Organizational factors 

 

2.1.3.1 Availability of IPC protocol 

 

The second group of factors is related to the health system which may have the same effect 

as the first group. This group will illustrate if the health system is aware of the importance 

of the IPC protocol and adopted its principles. To assess also if the health  organizations 

had distributed the IPC protocol to every clinic and even to every employee working in the 

dental unit in order to be available all the time and to be used as a guide for them all. This 

will be measured by counting the number of copies of the protocol in the studied clinics. 

This will show us the real intention of UNRWA to implement this program and make it 

succeeding. Availability of the resources and materials needed to implement practice and 

principles of IPC, enable the dental employees to be compliant all the time. This could be 

measured by making percent of the available materials in the clinic (Pittet, 2002).. 

  

2.1.3.2 Training and Staff Development. 

It is the role of the health sector and the organization administration to ensure that every 

person whose normal duties are directly or indirectly concerned with patient care receives 

suitable and sufficient training, information and supervision on the measures required to 

prevent and control the risks of infection (Hesse et al. 2006)..  
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There are three critical factors successful training depends on. First factor is the availability 

of physical facilities in the form of buildings and equipment. The other factor is 

availability of mentor. The last one is the real intention of the employees to learn. Training 

will provide each DHCP with the essential information and skills needed to implement the 

IPC protocol practices. In addition to this training will make them aware of the protocol 

importance. In fact if we make the two groups, the dental employee and the health system 

work together and communicate well and do regular evaluation and monitoring in order to 

ensure the proper implementation of the IPC protocol and improve the compliance of the 

dental unit to the IPC protocol practices (Barbra, 2004).. 

 

There should be an infection control team to encourage attendance and reduce disruption to 

all service requirements. Infection control training is part of the initial structured training 

programs leading to professional qualification for all clinical dental staff. In addition to this 

there is a requirement to undertake an identified number of mandatory training hours in a 

five year period to ensure re-validation of professional registration. Regular monitoring of 

the procedures is essential. Infection control policy for the practice should be reviewed 

regularly and updated when necessary at least annually. All new staff must be 

appropriately trained in infection control procedures prior to working in the dental units 

(Hassan et al, 2004).  

.  

 

Training should equip staff to understand how infections are transmitted, the practice 

policy on decontamination and infection control, what personal protection is required and 

when to use it, what to do in the event of accidents or personal injury, with regard to 

decontamination procedures. Training records should show that staff, have been 

appropriately trained are competent to decontaminate the reusable dental instruments 

currently in use.  Training should be updated for any new employee introduced into the 

dental unit. Individual records of the training received should be maintained for all staff 

(Dental Care Association,1998). 

 

 

Dental health care providers are more likely to comply with an infection-control program 

and exposure-control plan if they understand its rationale and its benefits. Clearly written 
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policies, procedures, and guidelines can help ensure consistency, efficiency, and effective 

coordination of activities. Personnel subject to infection exposure should receive infection-

control training on initial assignment, when new tasks or procedures affect their 

occupational exposure, and at a minimum, annually.  Education and training should be 

appropriate to the assigned duties of specific DHCP (Bolyard, 1998). 

 

2.1.3.3 Dental unit�s suitability 

 

Another group of factors and could hardly affect the compliance in dental units is the 

suitability of the dental units to IPC protocol standards. The availability of equipments and 

materials, such as disinfectant solutions, clean water, protective barriers, sharp boxes, 

organized way of waste disposal, and this all will help the DHCP to perform his tasks in a 

proper way and increase the level of compliance. It is especially important that the 

equipment Manufacturers of dental devices and equipment should provide information 

regarding material compatibility with liquid chemical germicides, whether equipment can 

be safely immersed for cleaning, and how it should be decontaminated if servicing is 

required (Red book, 2006).  

.Because of the risks associated with exposure to chemical disinfectants and contaminated 

surfaces, DHCP who perform environmental cleaning and disinfection should wear utility 

gloves and other protective barriers equipments to prevent occupational exposure to 

infectious agents and hazardous chemicals. The use of dental devices with features 

designed to prevent needle sticks and other injuries from sharp objects; hand hygiene 

products including alcohol hand rubs; latex hypersensitivity; and program evaluation All 

these factors together will affect the compliance to IPC protocol practices (CDC, 2004).. 

2.1.3.4 Supervision, Monitoring and evaluation of the program 

Supervision is the process of supporting others to improve client care and services by�

promoting�professional practice. Medical errors are caused by faulty systems, processes, 

and conditions that lead persons to make mistakes or fail to prevent errors being made by 

others.  A successful infection-control program depends on developing standard operating 

procedures, evaluating practices, routinely documenting adverse outcomes and work-
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related illnesses in DHCP, and monitoring health-care--associated infections in patients 

(Sofola, 2003).  

.  

 

Strategies and tools to evaluate the infection-control program can include periodic 

observational assessments, checklists to document procedures, and routine review of 

occupational exposures to blood borne pathogens. Evaluation offers an opportunity to 

improve the effectiveness of both the infection-control program and dental-practice 

protocols. If deficiencies or problems in the implementation of infection-control procedures are 

identified, further evaluation is needed to eliminate these problems (Henderson, et al. 1987)..  

 

Effective program evaluation is a systematic way to ensure procedures are useful, feasible, 

ethical, and accurate. Program evaluation is an essential organizational practice; however, 

such evaluation is not practiced consistently across program areas, nor is it sufficiently 

well-integrated into the day-to-day management of the majority of programs (Karkashian 

CD, 2000). 

 

2.2 Compliance with IPC protocol 

 

According to the department of health and human services of the United State of America, 

there are seven components of compliance (USA, Federal Register, 2000). These 

components are not necessary for the health car providers to implement them all. The 

seven components are conduction, internal monitoring and auditing, implementing 

compliance and practice standards, designing a compliance officer or contact, conducting 

an appropriate training and education, responding correctly to the detected offences and 

develop corrective action, develop an open line of communications and enforcing 

disciplinary standards through well publicized guidelines (USA, Federal Register, 2000). 

Finally, assessing compliance levels using different methods in order to reach the accuracy 

as much as possible is very important not only to see whether the DHCP are compliant 

with the IPC protocol but also to make the compliance as a culture among all health care 

providers. These components are not necessary for the health car providers to implement 

them all (USA, Federal Register, 2000). 
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It is very important to develop standardized guidelines in order to unify the work in all 

health facilities and to get effective results of compliance. But this development of 

guidelines doesn�t work alone unless it is followed by two other steps. First one is 

continuous assessment of the performance in respect to the guidelines. The second step is 

critical evaluation and monitoring of the performance (Kamps et al, 2000). It is very 

obvious that even with the availability of the guidelines, polices and procedures, changing 

the behavior is still difficult (Grimshaw, 1993).  In order to overcome this issue we have to 

assess the dissemination and implementation of the guidelines in order to evaluate the 

compliance level with the guidelines (Lomas, 1991) and the compliance level can be 

increased by continuous training and education (Onion, 1998). 

The literature indicates that gender differences have nothing to do with compliance and not 

indicated as a factor affecting the compliance (Gordon, 2001) but, other literature shows 

that male nurses use the infection precautions as wearing gloves, aprons, masks less often 

than female nurses and research indicates that male incompliance to infection prevention 

and control is due to many factors as to defend their masculinity and to avoid activities that 

seem to represent the female six and femininity. These differences may due to biological 

reasons as brain hormones, genes or culture, socialization; further studies need to be done 

to explore the real reasons for these differences (Williams, 1994). 

There is a study done by Gershon showed that noncompliance was strongly correlated with 

three main domains. First domain personal factors such as sex, age, number of years of 

practice and level of knowledge related to the transmission of pathogens. Second domain is 

psychological factors such as perception of risk, fear of infection, attitude toward infected 

clients and risk-taking personality. Third domain is organizational management factors 

such as amount of previous staff in safe work practices, availability of personal protective 

barriers and environmental conditions in work places. Compliance rates were associated 

with some demographic characteristics. Female workers had higher overall compliance 

scores than did male workers. In other study conducted in Sheffield South-West Primary 

Care showed that female dentist comply with IPC is greater than male ones (Gershon et al, 

1995).       
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2.3. History of the infection prevention and control 

Until the 1800�s surgeons didn�t spend much time washing their hands and a patient�s skin 

was hardly ever cleaned before surgery. Surgical instruments were only rinsed off and 

sponges were reused (CDC, 2003). In 1860, Joseph Lister began to spray Carbolic acid on 

surgical wounds, instruments and dressings (Miller, 1998). This reduced the number of 

deaths from surgery. Gloves were first used in the early 1900�s to protect nurses hands 

from chemicals used during surgery (CDC, 2001). Years later, gloves become a barrier 

protecting patients and health care workers from infection. Until 50 years ago, patients 

with all different kinds of diseases stay in the same ward or room. 

 

Before 1980 the infection control system was focusing on identifying the patients who are 

at risk in the hospitals and isolates him and gives him a special care. Isolation failed to 

recognize the infected person from non infected persons especially then a symptomatic 

persons (carriers) particularly those with blood borne viruses or antibiotic resistant 

bacteria.  The appearance of blood borne diseases , make it urgent and very necessary to 

think in anew way and new strategies to deal with this arising problem and to protect the 

health care provider from getting infected from blood borne diseases in their working 

environment (CDC, 2003). 

 

Changing individual behaviors requires multidimensional interventions. Reaching all 

healthcare workers as well as the community at large with the information needed to 

practice universal precautions is an ongoing effort. Getting everyone to improve infection 

control practices could be the first step in conquering the spread of infection. (Kreutzer, 

1998). Infection prevention and controlled first began as an article written by the CDC in 

1986 as a weekly basis about morbidity and mortality. In 1993 CDC had published the first 

recommendation about infection control in dentistry which focused on preventing 

transmission of disease of blood borne pathogens from person to person (CDC, 2001). 

 

Due to the technological advancement and due to the spread of many blood borne 

infectious diseases, the CDC updated its guidelines to be major one and to be specific on 

special topics as environmental infection control and hand washing. It also consolidated 

previous guidelines and adds anew ones specific to infection control prevention in the 
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dental health settings (CDC, 2001). It became more scientific and adds more background 

information with a scientific rational for each recommendation. These guidelines are 

designed to prevent and reduce the potential for disease transmission from patient to 

DHCP, from DHCP to the patient and from patient to patient. This new guidelines 

emphasized on the use of standard precautions for the preventing exposure to and 

transmission of not only the blood borne pathogens but also pathogens encountered in oral 

health care settings  (CDC, 2001) .  

 

In 2003 the CDC updated the guidelines and start to use the term standard precaution 

instead of the universal precaution which assume that the clients secretion are 

contaminated all the time and we must deal with all people as if they are infected persons 

and use the protective barriers all the time (CDC, 2003).  A universal blood and body 

fluids precaution (standard precaution), which emphasized on dealing with all the patient 

with the same way regardless to their previous infection history (CDC, 2003). The term 

�universal precautions is not applied on nasal secretion, sputum, sweats, tears, urine, and 

vomits, unless they contain visible blood in 1994 (CDC, 2003). The first comprehensive 

recommendations were released in 1993 by the Centers for Disease Control and 

Prevention. It�s everybody�s responsibility to implement the (IPC) protocol because it does 

not protect only the client but it also protects the dental health care provider (DHCP) and 

the whole community as well (CDC, 2003). 

 

If the staff in any clinic doesn�t follow the protocol of the IPC, there will be a great risk on 

the client, HCP, and the whole community. Health care associated infections cause 

significant morbidity and mortality and at least 30% of health care associated infections 

Approximately 20-30% of the nosiocomial infection can be preventable by the infection 

prevention practices and measures (CDC, 2003). According to surveillance done in 

European hospitals in 2005, approximately 50,000 deaths occurred as a result of infection 

every year. The most common infection was urinary tract infection (28%), second is upper 

respiratory tract infection (25%), surgical site infection (17%), bacteremia (10%), and 

others, Hospitals in Europe linked to infection control through surveillance, improving 

patient safety in Europe (IPSE Annual Report, 2006). 
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2.4. The impact of compliance with the IPC protocol practices 

The impact of the IPC protocol practices has two main categories as the following.  

Health impact:   The first benefit of using and adhering to the IPC protocol practices is to 

save lives and reducing the morbidity and mortality rates due to infection from dental 

clinics, and reduce the spread of infection. The aim of IPC is to protect the health of the 

client,   DHCP, community and environment .To achieve such protection the DHCP should 

carry out infection prevention procedure within a strategy of standard precaution. Infection 

prevention includes all of the strategies and practices used to avoid the spread of infectious 

diseases. Practices such  washing hands between every patient ,wearing gloves, putting on 

masks, wearing the goggles ,hepatitis B vaccination , decontamination and proper 

instrument processing, proper storage, use of the antiseptic agents ,use safe work practices 

(Duggan, 2008).  

 

Second health system impact, Compliance will save resources by reducing the number of 

infection cases in the country and decrease the number of people who will seek medical 

care after they got an infection and which will increase the burden on the health system. 

Compliance with the IPC principles will increase the client confidence in the dental team 

and health care facilities, because patients are always seeking high quality care 

performance. Hospitals associated infections are associated with morbidity, extended 

hospital stay, and attributed costs to the health care system. Hospital acquired infections 

are a costly problem patients and health services alike (Kim et al. 2001). 

 

2.5. Infection prevention and control definition 
 
Infection control is defined as a various practices used by the health care provider in order 

to reduce cross infection and restrict its spread. IPC is very important to both the client, 

care provider and the whole community as well. Because of its importance it�s good for all 

DHCP to comply with these practices (WHO, 2007). Another definition is given by CDC 

it�s some measures carried out by the health care provider in order to reduce the 

transmission of infectious agents and these measures include many practices as washing 

hands between each client, wearing gloves, goggles and other protective barriers (CDC, 

2003).On the other hand many defined it as the methods used to control and inhibit the 
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spread of infectious diseases and it is the responsibility of all DHCP (Tietjen, 2003). 

Concerning the infection chain, by using the infection control practices in a proper way, we 

can break the chain from any of its links, and thus we will reduce the spread of infection 

and inhibit the number of pathogens.     

                                                      

Infection control is a dynamic and ever-changing subject and all DHCP should be kept 

aware of the most up-to-date procedures required to prevent the transmission of infection. 

DHCP should understand why these procedures are necessary. Unless precautions are 

followed, there is a high possibility that patients and Dental Health Care Personnel 

(DHCP) will be exposed to blood-borne and other potentially pathogenic infectious 

materials (Gillian, 1999). By understanding principles of disease transmission and using 

infection control practices, dental personnel can reduce the chance for infection and 

prevent disease transmission.  Adequate precautions for infection control should be in 

place for protection of both dental staff and patients. Sterilization, disinfection and barrier 

protection are universal precautions. Unique nature of most dental procedures, 

instrumentation, and patient-care settings call for specific strategies directed to the 

prevention of transmission of pathogens among dental personnel and their patients; 

�universal precautions�, must be evaluated routinely in the care of all dental patients 

(Gillian, 1999). 

 

2.6. Component of infection prevention and control protocol practices 

2.6.1    Compliance with standard precautions 

Standard precautions are those practices to be taken by all healthcare workers when 

coming into contact with blood or body fluids from any patient. The term is used to 

describe the application of various practices and procedures that prevent exposure to, and 

exposure of, a wide range of micro-organisms e.g. person, contaminated body fluid, 

equipment. The application of standard precautions is essential to prevent the spread of 

antibiotic resistant organisms (Heudorf, 2005). 

Body fluids are all capable of carrying potentially harmful bacteria and viruses. It is 

impossible to identify infected person from none infected and to recognize every person 

who carried such pathogens therefore all blood and body fluids must be treated with the 
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same precautions irrespective of any known or suspected infection or carriage with a 

pathogen (Shama, 2007). 

Standard Precautions includes the major features of universal precaution and substance 

isolation and should be applied to all clients receiving care regardless of their diagnosis or 

presumed infection status. Standard precaution integrate that all secretions, excretions, non 

intact skin, and mucous membranes of ALL patients, regardless of the patient's diagnosis 

are contaminated all the time and we should deal with all the same way (CDC, 2003). 

 

In a study conducted in Alexandria, Egypt, in 2008 about the infection control in dental 

clinics. The study results showed that there are lower percentages in wearing gloves among 

nurses (81.8%) compared with the dentist (100%) (Waheida, 2006). Regarding wearing 

mask, the study showed that, the dentists are wearing masks more than the nurses. 86.4% 

of nurses were changing gloves between clients but the doctors were 100%. The study 

revealed that 76.4% of nurses and all doctors 100% washed their hands after they removed 

gloves. Regarding the use of sharp boxes the study showed that the nurses used it more 

than the dentist and this was due to the nature of job for both of them.  The overall result of 

compliance it seems that it is acceptable with dentist77.4% while it is poor with nurses 

56.8% with high significant difference (Wahieda, 2006). 

 

In Canada it seems that there is a great need for more education in order to promote the use 

of universal precautions by both general practitioners and orthodontists. Increased use of 

barrier methods, HBV vaccination of clinical staff, and heat sterilization of instrument is 

required to reduce the potential for cross infection in the orthodontic practice. This is 

particularly important with the increasing number of microorganisms that are resistant to 

antibiotics (Mac-Carthy, et al. 1997). 

Al-Omari has conducted a study about the compliance of IPC in private sector in North 

Jordan.  The result of this study indicates that 14 percent of general dentists in the sample 

were considered to be compliant with an inventory of recommended infection control 

measures. The researcher saw that in Jordan, there is a great need to provide formal and 

obligatory infection control courses and guidelines for private dentists by the Ministry of 

Health and the dental association in addition to distribution of standard infection control 
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manuals that incorporate current infection control recommendations. (Al-Omari et al, 

2005) 

 In Jordan Qudeimat has conducted a study about assessing the knowledge and practices 

among dental staff and dental nurses at a university teaching dental center about infection 

control. It has been shown that compliance with recommended guidelines for control of 

cross infection varied among the 2 tested groups. A need exists for proper practice of 

infection control by both dental staff and dental nurses. (Qudeimat et al, 2006). 

There was a study conducted in Islamic Republic of Iran showed that when they 

investigated knowledge of and practices� towards universal precautions among 540 health 

care workers and medical students� in 2 university hospitals in Meandering Province, the 

result was there was a low understanding of standard precautions. Good practices were 

reported regarding hand-washing�ˬdisposal of needles, and glove, mask and gown usage a 

significant relationship between the respondents� knowledge and practices toward 

universal precautions was shown (Motamed, 2005). 

2.6.2 Compliance with Hand washing: 

 

In the mid-19 century the physician Ignaz Semelweiss was the first to discover that 

washing hands can prevent the transmission of bacteria and prevent diseases. Bacteria and 

viruses are commonly transmitted on the hands of health care workers, so hand washing is 

considered to be the single most important procedure for IPC. During daily work, dental 

health care workers can acquire pathogens from infected patients and transmit them to 

other patients. There are fewer data on the transmission of pathogens in the dental setting; 

however, given the number of bacteria and viruses found in the mouth and the 

nasopharynx and the potential for split of blood and saliva during dental procedures, it is 

likely that transmission is common in this setting as well (CDC, 2003). 

 

The availability of high quality hygiene products will enhance and improve the adherence 

to recommended hand hygiene practices which will promote patient safety and prevent 

infectious diseases (Larson, 1995). Because of the difficulty of identifying infected 

persons, current recommendations for infection control are to treat all patients as if they are 

infected with blood-borne pathogens such as  hepatitis B viruses (CDC, 2003). 
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 In spite of these concerns, compliance with hand washing recommendation  remains low 

in most health care settings and does not usually exceed 40%, even under controlled study 

conditions (Harris, 2000). Although dentists reported better and higher percentage of hand 

washing, are better, compliance in this group is still less than ideal (Harris, 2000). As we 

know there is normal flora in our hands we can�t remove it but by washing our hands we 

will decrease the number of microorganisms, this is called resident flora but, there are 

microorganisms that is acquired by the contact of the patient every day, this is called the 

transient flora and by hand washing we will remove it all. Despite the fact that all DHCW 

should wear gloves to prevent the transmission of infection to patients and to prevent the 

contact of the DHCP's hand with blood and saliva, many dentist doesn�t wash their hands 

after the removal of gloves (Mc-Carthy, 1995). 

 

Boyce has found that there are several factors affecting the compliance with hand washing 

principles, these factors are availability of sinks, adverse effects of hand washing on skin 

condition like allergy to disinfectant soap, high workload and low perceived risk. Although 

continuing education is very useful intervention to improve compliance of dentist with 

hand washing, but also reinforcement and rewards will sustain the change in behavior. 

Compliance also depends on the time required to perform adequate hand washing relative 

to the time available (Boyce, 2002).  

 

As mentioned before educational programs don�t improve compliance with hand washing 

as it is recommended by itself. In addition to this we have to improve compliance by 

finding other ways of decreasing the time required for hand washing. Since health care 

workers often consider lack of time as one of the greatest obstacles to hand washing. 

Widmer and Voss estimated that the time necessary for hand disinfection with an alcohol 

gel was only 25% of the time required for regular hand washing (Voss, 1997). The use of 

alcohol gel has many advantages that encourage the dentist and other health care provider 

to use it these advantages are as follows, it  doesn�t need sink, can be put in convenient  

place, decrease the rate of contact dermatitis which exceeds 60% in health care workers 

who have to wash their hands more often (Voss, 1997).   
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A randomized cross-sectional study comparing soap and alcohol gels showed that the gels 

were associated with significantly less skin irritation and dryness. There is a significant 

increase in compliance with hand hygiene after the introduction of an alcohol-based hand 

disinfectant at a university hospital in Geneva, compliance with hand hygiene increased 

from 48% to 66%; they also found that this improvement was sustained. The improvement 

in compliance with hand hygiene recommendations associated with the use of alcohol-

based products will decrease the risk of transmission of infection in the dental setting (Pitt 

et al, 2000). 

 

Alcohol-based hand disinfectant should be used when the hands are not contaminated with 

blood or saliva which is rare in the case of dentist while they are wearing gloves all the 

time. In case of visible contamination of the hands happened, the regular hand washing 

should be performed. In the other hands the Alcohol-based hand disinfectant should cover 

the whole hands, fingers and the back of the hands. The bigger the hand the more Alcohol-

based hand disinfectant is needed (Larson, 1995). 

A study which was done by McCarthy comparing the compliance of dentist regarding 

infection control in Ontario, there is significant improvement in wearing gloves, masks, 

protective eyewear, vaccination against HBV and sterilization of instruments but there is 

no improvement in routine hand washing and most dentist didn�t adopt universal 

precautions. More education is needed to promote universal precautions, HBV vaccination 

for clinical staff, and hand washing (McCarthy, 1995). 

Even there is high compliance among dental practitioner and dental nurses there still a 

great need for proper practice of infection control by both dental staff and dental nurses 

(Muawia, et al. 2006). Not only is the compliance of female greater than males with IPC 

but in care delivery and supervision as well (Gilloran, 1995). 

Health care-associated infections considered one of the greatest challenges of health care 

settings. Despite the fact that proper hand washing can reduce the transmission of 

pathogens to patients and the spread of antimicrobial resistance, the compliance of health 

care workers to recommended hand-hygiene practices has remained below acceptable 

levels. One of the key elements in improving hand-hygiene practice is the use of an 

alcohol-based hand rub instead of washing with soap and water (Gilloran, 1995). 
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An alcohol-based hand rub requires less time, is microbiologically more effective, and is 

less irritating to skin than traditional hand washing, Therefore, alcohol-based hand rubs 

might be used when the hands are not visibly soiled. It is also important to change gloves 

between each patient contact and to use hand-hygiene procedures after gloves removal. 

Reducing health care-associated infections requires that health care workers take 

responsibility for ensuring that hand hygiene becomes an attitude (Askarian, 2006). 
 

No one can deny that health care providers� hands have been recognized as major 

reservoirs of microorganisms that may cause infections. And no one can deny that washing 

hands with soap and water has been the primary method of hand cleansing.  Factors that 

can increase compliance with hand hygiene were summarized by Ronnie Myers, as, 

continuous education of the staff members, being a model, motivation and rewards for 

compliant worker, modifying and improving of available instruments, updating the 

administration policies, increase staff commitment to the right practice and continuous 

evaluation of the program.  In a study conducted in New York State it seems that the 

majority of dentist wash their hands and know the CDC guidelines regarding control 

prevention and the hands hygiene (Ronnie, 2008). 

One study has been conducted in Italy about hand decontamination and use of gloves in the 

intensive care units concentrating on the demographic characteristics and practices, the 

knowledge about hospital acquired infection prevention. The majority of the study 

participants showed a positive attitude toward hand decontamination and its effect on 

reduction of infection. It showed that 60% always decontaminate their hands at the 

beginning of the shift, 70% before and after the caring for the patients. The positive 

attitude are high significant among older female than others.  

In an epidemiological study of HH carried out in 1994 in hospitals affiliated to the 

University of Geneva, was observed an average rate of compliance of 48%. This study 

identified as factors associated with a lack of compliance as professional category (nurses 

had higher rates of compliance than other professionals), high risk activities in units caring 

for patients in a critical condition, undertaking procedures with a high level of bacterial 

contamination, and an overload of work among healthcare professionals (Silva, 2005).  
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In another study, in a Spanish hospital about HH compliance and its associated factors, the 

average for compliance was 31%. This is very low, regarding that the observation was 

made after a period of health education on the HH and with the prior knowledge of the 

professional that they were being evaluated. The Atlanta Centers for Disease Control and 

Prevention (CDC) published an extensive review of recommendations for HH in healthcare 

institutions in 2002. It recommended using alcohol-based solutions, instead of washing 

hands with soap or antiseptic, in order to increase compliance with this action for the 

prevention of nosocomial infection (CDC, 2004).  
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2.6.3 Compliance with hand gloving 

 

Gloves should be worn by all staff prior to contact with blood and body fluids from any 

client in order to prevent cross infections. Wearing gloves will prevent the transmission of 

pathogens from client to DHCP and vice versa (CDC, 2003). 

 

Every DHCP should wash hands before and after using gloves because if there is a break in the 

glove, this may be present or occur during the consultation, thus creating a hazard. Every person 

has to choose the gloves which fit, comfort and suitable for the planned use. Gloves should be 

changed after each patient procedure or during treatment of the same patient if separate 

procedures are being performed and there is a risk of infection from one part of the body to 

another (CDC, 2003).The main reason for wearing gloves is to prevent contamination of 

the DHCP hands when touching mucous membranes, blood, saliva. It also reduces the 

likelihood that microorganisms present on the hands of DHCP will be transmitted to 

patients during daily care or other patient-care procedures. This doesn�t replace hand 

washing before and after wearing gloves (Kearns, 2001). 

 

A study which was conducted in Khartoum, Sudan in 2004, about the compliance of basic 

infection control procedures. The researcher saw that there is a need for improvement 

regarding immunization, sterilization and waste disposal. The result showed 100% 

response rate, the study showed that 92% of dentist wore gloves routinely when treating 

patients, 50% wore masks, (Elkarim, 2006). 

 

The selection of gloves either sterile or examination depends on the task to be performed. 

Gloves should meet the standards of sterility. Certain studies have determined that there is 

no difference in postoperative infection rates after routine tooth extractions when surgeons 

wore either sterile or non sterile gloves, however wearing sterile gloves during surgical 

procedures is supported by a strong theoretical rationale. Sterile gloves minimize 

transmission of microorganisms from the hands of DHCP to patients and prevent 

contamination of the hands of DHCP with the patient's blood and body fluids. In addition, 

sterile surgeon's gloves are more rigorously regulated therefore might provide an increased 

level of protection for the provider if exposure to blood is likely (CDC, 2003). 
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Utility gloves are used for cleaning purposes such as cleaning of instruments and waste 

disposal. They offer more protection from penetrating injury and chemicals than non-

sterile disposable gloves. Good quality utility gloves with protective linings are 

recommended for comfort and to absorb perspiration (CDC, 2003). Alternatively, clean 

cotton gloves can be worn under the utility glove. Utility Gloves should be labeled with the 

users name, washed with water and detergent, rinsed with waster, hang to dry and should 

be labeled with the user's name, dispose when showing tear or deteriorated, wearing gloves 

doesn�t eliminate hand washing as it should be performed as soon as the gloves is removed 

as the hands could be contaminated during gloves removal (CDC, 2003). In addition, 

bacteria can multiply rapidly in the moist environments underneath gloves, and thus, the 

hands should be dried thoroughly before wearing gloves and washed again immediately 

after glove removal (CDC, 2003). 

 

DHCP and dental patients with latex allergy should not have direct contact with latex-

containing materials. The American Dental Association (ADA) began investigating the 

prevalence of type I latex hypersensitivity among DHCP at the ADA annual meeting in 

1994. In 1994 and 1995, approximately 2,000 dentists, hygienists, and assistants 

volunteered for skin-prick testing. Data demonstrated that 6.2% of those tested were 

positive for type I latex hypersensitivity. Data from the subsequent 5 years of this ongoing 

cross-sectional study indicated a decline in prevalence from 8.5% to 4.3%. This downward 

trend is similar to that reported by other studies and might be related to use of latex gloves 

with lower allergen content (ADA, 1994).  

                     

Gloves must be worn for all clinical procedures and treated as single use items, so a new 

pair of gloves must be used for each patient. It is important that gloves fit properly. Gloves 

should be put on immediately before contact with the patient and removed as soon as 

clinical treatment is complete. Used gloves must be disposed of as clinical waste. There is 

a variety of gloves available for clinical procedures. Those selected should be good in 

quality non-sterile medical gloves worn for all clinical procedures and changed after every 

patient and should be well fitting and non-powdered (Kearns, 2001).  
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 2.6.4 Compliance of Mask, uniform, face mask  

 

Every DHCP should protect their eyes against foreign bodies, splatter and aerosols that 

may arise during operative dentistry, especially during scaling, the use of rotary 

instruments, cutting and use of wires and the cleaning of instruments. Eye protection 

should have side protection. A face shield can be worn over spectacles to give additional 

protection. (ADA, 2009).  

 

Masks should be well fitted to effectively cover the mouth and nose, in accordance with�

manufacturer�s guidelines. Masks should be worn during any sterile procedures, drilling of 

toe nails where dust is created, where a risk the transmission of airborne infection exists or 

during�procedures where there is a risk of spraying or splashing of blood / body fluids.�

Masks don�t protect the DHCP 100% from microbiological, but they protect them from 

splatters that contaminate the face.  DHCP should wear masks (mouth and face mask) 

during all procedures and they are single use and must be changed after every patient. It 

shouldn�t be used again and should be discarded and disposed as clinical waste (South 

Staffordshire IPC protocol, 2009).  

 

The Journal of the American Dental Association  suggests that the dentist should wear a 

gown or a uniform that covers his clothes in order to protect him from transferring 

infection from work place to home. This gown or uniform should be changed daily or 

when it became visibly solid.   Protective eyeglasses  and disposable face mask are also 

recommended in order to prevent transmission of infection. In fact, the more your dentist is 

protected, the more protected you will be. Of course we should always remember hand 

washing before and after treatment (ADA, 2005). 

 

In a study conducted in Mary land state, USA, about the compliance with universal 

precaution in correctional health care facilities. The study showed that there is a decreased 

rate of compliance regarding the use of personal protective barriers as, (53.5%) were 

wearing protective eyewear, (47.2%) wore masks. While there was a high compliance with 

wearing gloves (93.2%) (Gershon, et al, 1995). The compliance as the researcher claimed 

was associated with several work related variables such as, job satisfaction, management 

commitment to infection control and safety program, and other factors.  If these factors are 
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controlled, the chance for compliance and reduction of risk of blood borne exposure will 

be most effective (Gershon, et al, 1995). Between clinical sessions, work surfaces should 

be thoroughly cleaned and decontaminated with ethyl alcohol (70%). If there is visible 

blood or pus, the surface should be cleaned and disinfected with sodium hypochlorite 

(0.5%), followed by water rinse. Protective gloves should be worn and care taken to 

minimize direct skin, mucosal (Gershon, et al, 1995). 

 

2.6.5 Compliance with instrument processing and sterilization 

 

All instruments contaminated with oral and other body fluids must be thoroughly cleaned 

and sterilized after use. The decontamination process includes pre-sterilization cleaning, 

disinfection, inspection, sterilization and storage. Manufacturers are required to provide 

instructions for the decontamination of their equipment � these instructions should be 

followed. It is worth checking with the manufacturer prior to purchase that the equipment 

can be used for the purpose intended and decontaminated by the methods used in the 

practice (CDC, 2003).  

  

New dental instruments should be fully decontaminated before use. Some instruments may 

require dismantling before cleaning and sterilizing. It is important to follow the 

manufacturer�s instructions, especially if the new equipment is unfamiliar to those 

responsible for its reprocessing. A systematic approach to the decontamination of 

instruments after use can help to ensure that dirty instruments are separated from clean. 

After sterilization, instruments for immediate use can be put onto individual covered trays. 

At the end of each patient treatment, all instruments on the tray (used and unused) must be 

regarded as contaminated and reprocessed. At the end of the day, unused trays of 

instruments should be reprocessed before use. Keeping to a minimum the instruments put 

onto trays (CDC, 2003).  

 

Effective cleaning of instruments before sterilization will reduce the risk of transmission of 

infectious agents. Wherever possible, cleaning should be undertaken by manual cleaning; 

manual cleaning should be considered where the manufacturer�s instructions specify the 

device is not compatible with automated processes (CDC, 2004).  
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2.6.6 Waste disposal 

 

Dental practices produce a large amount of hazardous and non-hazardous waste. If blood is 

spilled, it should be completely covered either by disposable towels, which are then treated 

with sodium hypochlorite solution which producing10, 000 ppm chlorine. (ADA, 2009). 

Good ventilation is essential. Allow at least 5 minutes to elapse before clearing and 

disposing of towels as clinical waste. The dental health care worker dealing with the 

spillage must wear appropriate protective clothing: household gloves, protective eyewear, 

and a disposable apron and, in the case of an extensive floor spillage, protective footwear 

(Barron, 2001). 

  

All waste of the dental clinic must be correctly separated, packaged appropriately for 

transport, transferred to an Authorized Person for transport to an authorized waste site. 

Sharp instruments and needle should be handled with great care to prevent unintentional 

injury. Needles should never be recapped by using both hands in direct contact or by any 

other technique that involves moving the point of a used needle towards any part of the 

body (Hellgren, 1994). 

  

2.6.7 Compliance with Immunization Standards  

 

A study was conducted in a medical university in order to assess the knowledge, attitude 

and compliance to immunization guidelines among dental health-care professionals in 

Italy. 369 out of 1000 dentist responded. About 44.1 recognized all infections that they can 

acquire or transmitted during their daily activity. Older dentist showed a higher 

significantly than others they showed more knowledge about the importance of vaccine 

and the necessity to be vaccinated against Hep B and influenza viruses and they had a 

positive attitude towards vaccination. (85.7%) reported receiving the hepatitis B vaccine, 

but only 56.2% the three doses. Training and educational interventions are needed to 

improve knowledge and immunization coverage (Kamps, 2000). 
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2.7. Measures to increase compliance of infection control practices 

 

There are many measures that can lead to increase compliance of employees with hand 

washing and other infection control practices. In a study about the employees opinion 

about how to improve their compliance with IPC practices some of them said that; rewards 

or punishments would not improve hand washing, but 80% reported that easy access to 

sinks and availability of hand washing facilities would lead to increase compliance (Harris, 

2000). 

 

One of the main causes of not washing hands are lack of time and work (Larson, 1995). 

Since alcohol-based hand rubs require much less time, it has been suggested that they 

might replace it with hand washing in order to resolve this problem. In fact, a recent study 

conducted to compare the time of hand washing and alcohol hand rub, suggested that, 

given 100% compliance, hand washing would consume 16 hours of nursing time per 

standard day shift, while alcohol rub would consume only 3 hours (Voss, 1997) 

 

The physical environment and access to equipments can support and increase the 

efficiency and effectiveness of infection prevention and control practices (Garn, 1992). 

Ensuring supplies and equipment are available to support staff in infection prevention and 

control practices; and involving nurses in designing and implementing changes in infection 

prevention and control system, involving nurses in planning, implementing and evaluating 

infection control processes, designing the correct and appropriate use of personal 

protective equipment, Hiring a person to ensure that infection prevention and control 

policies and procedures exist; and providing appropriate educational resources, ensuring 

that infection control policies and procedures are up-to-date; and implementing health and 

safety programs for all staff, including programs for surveillance, treatment for contacts, 

screening and immunization (Garn, 1992). 

 

Implementing a system to promote information sharing about infection prevention and 

control among all health care team members will enable the team to work in harmony. 

Professional development includes orientation and education related to infection 

prevention and control. Interventions to improve compliance, such as provision of an 

educational program (Jagger, 1995), (Gould, 1997), a motivational program (Miller et al. 
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1998), and patient educational programs (Garn, 1992), have been implemented. However, 

researchers have concluded that healthcare workers� hand washing compliance rates are 

difficult to change, having found compliance shifts equal to or less than 12% despite best 

efforts. It can, therefore, be argued that sustained improvement of compliance with 

guidelines requires a multifaceted approach incorporating cognitive, emotional and 

behavioral aspects, rather than an uninfected approach (Garn, 1992). 

 

2.8 Islam and infection control 

 

Islam is the one of the religions that cares for cleanliness and not only make it as apart of 

it, but also as apart of its assets. The first step to enter Islam is washing, even before saying 

no God but Allah and Mohamed is the prophet of Allah. No praying only after wodo�o 

(washing hands, face, heads, and feet) (Hamdan, 2010). 

 

Islam has come for more than 14 centuries ago, at the time a person does not know 

anything about the importance of hygiene in fighting against diseases. It is not known what 

microbes or parasites are. Islam used these expressions in order to simplify things for 

people and address them in some minds and understanding and knowledge at the same 

time.  Islam used these expressions linking hygiene ideology, and makes it an integral part 

of the teachings of faith and praying. It makes it as a part of faith in God, because the Holy 

Prophet - peace be upon him said-: (cleanliness is half of faith) which describe, and another 

saying is: (cleaning of faith) (Hamdan, 2010) 

. 

Islam legislation cares about infection control a lot and blocked all the ways leading to it. 

This is clear in many parts of Qur'an and Sonah as follows; contagious patients should not 

be in with the healthy people and vice versa. As if Islam is talking about patient�s isolation 

many years ago and makes it as a permanent low for Islamic nations. Our prophet 

Mohammad says that if you heard about plaque, don�t go to place which is plaque in or, if 

you there don�t get out. (See annex 8). About the leper He says; escape from the leper as 

one escapes from lion. Some people said that escaping from the disease implies weakness 

of faith and escape from God's well. Islam says no it's not and witnessed of what Omer 

(and he is one of the biggest sahaba of Prophet Mohammed) did when he refused to go to 

Syria because the plaque was there. The other Moslems told him if he is afraid and if he is 
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escaping from God's well, He wisely answered them "I'm escaping from God's well to 

God's well (Hamdan, 2010). 

 

Islam called against rodents, and animals that can be the source of infection like rates, 

scorpions, snakes, and harmful insects like kalparghut, lice, flies, and street dogs. It is also 

hated in Islam to keep dogs at home without a legitimate needs  such as hunting, or guard 

as it considered the saliva of the dog are not clean and full of organisms and Islam ordered 

us to clean the food pot that the dog eats from, seven times and the last one is by sand. It is 

discovered now days that the sand consist a material that can get red and kill the organisms 

which is present in the dog's saliva. 

 

Islam called for general cleaning of the human body in order to prevent infection. Hands, 

feet, are considered the most important part of disease transmission, when going to the 

toilets, transfer garbage, and contaminated food. Sometimes the person himself may 

transfer the infection, worms to himself. Islam cares much for hand washing so it ordered 

nail cuts, clean hands and feet (see annex 8). Cleaning of nose, mouth and teeth also so 

important because after eating, some food stuck to the teeth and spoil there which cause 

teeth decay and bad odor to the mouth so it is very important to clean them and Islam 

ordered to clean mouth, nose teeth five times per day prior to praying time (Hamdan, 2010). 

 

It's known that some infectious diseases are transmitted through dust, which is carried by 

wind and cause infection and the disease is transmitted from ill persons to well through 

mouth, nose, drinks and food utensils. Some diseases are transmitted by droplets like Flu, 

Polio, and Diphtheria. Islam asked Moslems to cover their food pans and close the water 

bottles so dust, flies, or microbes will not reach it (see annex 8).  
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Chapter 3 
 
 Methodology 
 
 
This chapter presents the study methodology. The researcher presents in this chapter 

description of study design, population, sample, place of the research, ethical 

consideration, and the instrument of the study. Furthermore, the researcher points at the 

applied pilot study and the study instruments, data entry and analysis, eligibility criteria, 

and limitation of the study: 

 
3.1 Study design 

This is a quantitative, cross sectional descriptive/analytical study, which tries to answer the 

study questions about assessing the infection prevention control "IPC" compliance and 

practices among dental health care providers at UNRWA dental clinics in the Gaza 

Governorates. Also it will assess the suitability of dental units to the IPC standards. This 

type of study measures the level and the differences of the variables of the phenomenon, 

which applied on a sample of the population in particular time and period. This design is 

chosen because it is useful for descriptive analysis. It is less expensive and enables the 

researcher to meet the study objectives in short time. It also studies the cause and effect at 

the same point of time and thus provides some possible indicators about causation 

relationship (Burns and Grove, 1997). 

  

3.2. Study population 

This is a census study as the researcher included the entire employees (dentist, nurses, 

dental oral hygienist) who were working in dental units at UNRWA primary health centers 

including job creation employees (JCP) in all Gaza governorates at the time of data 

collection. The total numbers of dental clinics are 21.  There were 17 clinics having dental 

units and the other 4 dental clinics were mobile clinics which cover the school health. The 

total number of participants is 80 who are working in 21 dental clinics divided as follow; 

48 dentists, 28 practical nurses, 4 oral hygienists; 63 of them were male while there were 

17 females (Annual report, 2008).  
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3.3 Period of the study 

The study was conducted in the year 2009; started with the literature review in August 

2009 after obtaining the ethical approvals from the different sectors of UNRWA.  The pilot 

study was conducted in October 2009. Data collection started directly after the pilot study 

at the end of November till the end of January 2010. Data entry and data cleaning was 

conducted in February 2010 and finally, data analysis and writing continued till June 2010. 

Submission was done in July 2020. 

 

3.4. Setting of study  

This study was carried out in all dental clinics in the primary health centers at UNRWA in 

Gaza Governorates.  These clinics provide dental care services in Gaza Governorates. In 

total, 21 dental clinics, 4 of them are ambulatory clinics covering the whole Gaza 

Governorates UNRWA schools (north, middle, and south) were assessed.  The rest of them 

are in the primary health centers  

 

3.5. Eligibility Criteria 

 

3.5.1. Inclusion criteria 

 

The study included all dental health care providers who were working at UNRWA primary 

health centers (Regular and job creation employees) at the dental clinics in the five 

governorates of Gaza at the time of data collection. In total, 21clinics, 3 are ambulatory 

and 18 are in the health centers. 

  

3.5.2. Exclusion criteria 

-Employee who were in annual leave and/or abroad at the time of data collection. 

- Females who were in maternity leave at the time of data collection. 

3.6 Ethical and administrative Considerations 

 An approval letter was obtained from Helsinki Committee (Annex 6). 

 The study proposal has been approved by the School of Public Health  
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 Approval was obtained from the UNRWA management (Annex 7). 

 Informed consent and explanatory letter were obtained  (Annex 8) 

  

3.7. Construction of the questionnaire 

In this study more than one tool were used in order to ensure creditability of information as 

well as to meet the study objectives.  First instrument was interviewed- questionnaire. The 

questionnaire was designed by the researcher, based on the literature review and field 

observation in consultation of experts in this field and with great support of the supervisor. 

The questionnaire was implemented in the English language were subjects because it is 

interviewed one and was filled by the researcher herself.  When analyzing the data the 

questionnaire was divided into six parts (Annex 3). 

 The first one is about the IPC related variables. This part is concerned with the 

knowledge and practices about the IPC (Annex 3) 

 The second part is about the availability of the IPC protocol and its use at dental 

units. 

 The third part deals with supervision and the implantation of the protocol. Also it 

illustrates the role of the administration in follow up and evaluation of the IPC 

program. 

 The fourth part is the availability & shortage of materials and supplies. This will 

show the correlated factors relating to noncompliance and if it is related to the 

shortage of material and supplied or not. 

 The fifth one included one important open ended question which asked about the 

DHCP's opinion in actions needed to be done in order to increase their compliance 

with IPC practices. 

   The sixth part is about the familiarity with the IPC principals and practices. 

The second instrument was adopted from the Hanan Project. It was adapted by the 

researcher to fit the dental clinics in UNRWA health centers in Gaza governorates. This 

instrument was used to evaluate the DHCP compliance with some basic infection control 

practices. The IPC practices checklist was administered three times for each participant in 

three different times. 
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The third assessment tool was a structured checklist of the physical environment in the 

dental units in order to evaluate and see if the physical environment (System and supplies) 

fits IPC protocols or not.  

3.8 Pilot Sample 

The researcher applied the IPC questionnaire and checklist of practices of this study on a 

10 subjects as a pilot. The pilot was done to identifying possible problems in the design of 

wording, format of the questionnaire and clarity. Mild modifications and revisions in some 

parts of the study tools were done according to the pilot study. Pilot questionnaires were 

included in the study.  

 

3.9 Data collection 

Data were collected by the researcher herself.  The researcher visited all primary 

health centers in the five Gaza governorates and conducted an interviewed 

questionnaire. Each questionnaire contained an explanatory letter clarifying the aim 

of the study, the way to fill the questionnaire, and measures to ensure the 

confidentiality (Annex 3). Checklist of the IPC practices is administered three times 

for each provider by the researcher herself. The checklist of the IPC instrument and 

supplies were done on the same day of data collection of the interviewed 

questionnaire. On average the time needed to complete the questionnaire is about 25 

minutes; the average time for observing IPC practices is one hour per each 

participants.   

  

3.10 Response rate 

 The response rate was 100% as all the 80 DHCP were interviewed by the researcher and 

the three times checklist were done for them all.  

3.11. Reliability and Validity  

Validity and reliability is very important in any research. Validity is defined as " the 

extent to which a measuring instrument measure what it is supposed to measure' 

(Bachman, 1996). When instruments measure what are they suppose to measure, this 

is considered very important for their reliability and this start with conceptual 

relevance and simplicity of the instruments. In this study Content Validity Index 
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(CVI) were used to rate the relevance of the questionnaire. The technique of 

measuring variables must be reliable as this reflects the extent to which an 

operational definition, questionnaire or other instruments is stable and consistent. So, 

a measure is reliable, if it gives the same results each time the situation or the factor is 

measured. General measures of reliability and validity were implemented including; 

 

Standardization of data collection tools. 

Standardization of implementation methods. 

Systematic checking and follow up of data collected. 

Data collection was done by the researcher herself. 

Data cleaning and checking. 



3.12. Data entry and analysis  

After data collection, questionnaires and checklists were overviewed. The researcher used 

the SPSS computer program Version-11 for data entry of the coded questionnaires. 

Cleaning and analysis that are used in the pilot study and determined the validity and 

reliability of the instruments using correlation coefficient to estimate internal consistency 

validity, and Cronbach�s alpha equation to estimate reliability. 

 The questionnaires and the checklists were coded and entered  by statistician  

 Cleaning and recoding 

 Frequency distribution 

 Calculation scores of different variables  

 t-test for comparing the means between variables which have only two categories 

  One way ANOVA test for comparing the means between variables having more 

than two categories.  

 Chi square to compare the differences between categorical data  

 

3.13. Limitations 

 

 Frequent cut of electricity affected the ability to accomplish the work in a timely  
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        manner.  

   Limited resources like books and journals.  

 The instruments tools are relatively long as it covers many concepts and there were 

more than one tool. 

 The studied PHC  clinics were only the UNRWA clinics; the other PHC clinics  

        (MOH & NGOs) were not included. 

 The study used a checklist of the IPC practices and the Hawthorne effect may affect 

their behaviors.  
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Chapter Four (4) Results & Discussion 

4. Results & Discussion 
  
In this chapter the researcher describes the results and findings of the study. It presents the 

results of statistical analysis. The results show the characteristics and the distribution of the 

respondents of questionnaires from the 21 HCs included in the study. In addition, the 

analyses illustrate the relationship between some variables in regards to infection 

prevention and control practices. Some findings were also compared with other studies' 

findings. Different analytical statistical tests were used to illustrate the relationships 

between some IPC variables and other variables in the questionnaire as described below.  

 

4.1. Socio demographic Characteristics  

 

The total numbers of the population selected for the current study were 80 participants 

working in the dental clinics at UNRWA's primary health centers in Gaza Governorates 

with different personal profiles. The number of questionnaire interviewed was 80. Table 

4.1 summarizes some important personal variables that were found in this study such as; 

gender, age, marital status, place of graduation, years of experience in dental field, work in 

other organization, district, having private clinic and others. 

 

Table 4.1 shows that gender was distributed as follows; the majority of the study 

population were males (87%). In contrast, females represented 21%. Nowadays UNRWA 

is paying special attention toward gender awareness and women empowerment. So, this 

variation in gender may change in the coming years. This result also agreed with study 

which conducted in Gaza about compliance with infection control in intensive units in 

governmental hospitals which showed that the majority of the study population was males 

66.5% while the females represented 33.5% (Awad, 2009).  The PCBS report indicates that 

the female participation rate in labor force in the year 2000 was estimated to 10.4% 

(PCBS, 2006). 
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Table 4.1: Distribution of the dental health providers by characteristics variables 

                        Variables No % 
Gender   
                       Male  63 78.7% 
                       Female 17 21.3% 
                       Total 80 100% 
Age group   
                        20-29 34 42.5% 
                        30-39 16 20% 
                        40-49 20 25% 
                        50-60 10 12.5% 
                        Total 80 100% 
Marital status   
                        Married 68 85.0% 
                        Not married 12 15.0% 
                        Total 80 100% 
District   
                        North 18 22.5% 

         Gaza 16 20.0% 
          Middle 19 23.8% 

                        Khanyounis 13 16.3% 
                        Rafah 14 17.5% 
                        Total 80 100% 
Profession   
                       Dentist 48 60.0% 
                       Nurse 28 35.0% 
                       Oral hygienist 4 5.0% 
                       Total 80 100% 
Place of graduation   
                       Arab countries 36 45% 
                       Palestine 27 33.8% 
                       Foreign countries 17 21.3% 
                       Total 80 100% 
Years of experience   
                       Less than 10 years  46 57.5% 
                       More than 10  years   34 42.5% 
                       Total 80 100.0% 
  Highest grade awarded   
                       Diploma 26 32.5% 
                       Bachelor 50 62.5% 
                       Master 4 5% 
                       Total 80 100% 
Type of employment   
                      Regular 37 46.3% 
                      Job creation 43 53.8% 
                     Total 80 100.0% 
 Work in other organization   
                      Yes 35 43.8% 
                      No 45 56.3% 
                     Total 80 100% 
 Having private clinic   
                      Yes 21 26.3% 
                     No 59 73.8% 
                    Total 80 100.0% 
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Male
79%

Female
21%

                                     
Fig. 4.1: Distribution of participant by gender 

 

Regarding the age we can see in table 4.1, figure 4.2 that the majority of the study 

population ages are ranging among 20-59 with mean of 35.6 years. This study was in 

agreement with Omolara who conducted a study in Nigeria and the study population 

ranged from 20-50years (Omolara, 2008). More than two thirds of the respondent ages 

were less than 40 years old. This young generation represents an opportunity for 

investments in the young generation for the development of dental care services in 

UNRWA as those most likely will work for long time.  The other highest group was 40-49 

which represented 25% of the total respondent. If we want to talk about the marital status, 

it seemed that the majority of the participants are married (85%) and the rest are not 

married 
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                            Fig. 4.2 Distribution of participant by age group by years 
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Regarding the distribution of the participants according to the district we can see from the 

table 4.1 that all districts almost the same number of employees and they are ranging from 

13-18 DHCP. But if we want to compare it by the clinics, we can observe that the health 

centers are divided into two types regarding the dental care. First the big clinics that cover 

larger population and have two shifts, morning and evening have more DHCP than the 

second the smaller clinics that cover smaller population and have one shift. Also it depends 

on the number of clinics present in each district as example Rafah district has only two 

clinics 14.3%, but the middle district has 4 clinics 23.8%.  The study indicates that 18 

persons of the study sample were from the North 22.5%, 20.0% from Gaza, 23.8% from 

the Middle, 16.3% from Khanyounis and 14 of the sample were from Rafah 14.3%. 

 

Regarding the DHCP profession, the participants are divided into three main categories, 

dentist 60.0% 21 of them are regular employees (those whose their contract is renewed 

automatically each year and have fixed salary) and 23 are job creation (JCP) (whose 

contract is only for one year and no renewal for them), the other category was the nurses 

35.0%, 8 of them are regular and, 20 are JCP. The distribution is in agreement with the 

study of (Qudeimat, 2006) which was conducted in Jordan about the infection control 

knowledge and practice among dentists and dental nurses at the Jordanian University 

teaching center.  His study revealed that the percent of dentists was 48 while the number of 

dental nurses was 28 and the third group which is the lowest was the oral hygienist 5% and 

all of them have a regular job.                                                                                                                                                                                                                                                                                       
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                              Fig. 4.3: Distribution of participants by type of profession 
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Regarding the place of the participants� graduation, table 4.1 shows; the majority of them 

have been graduated from Arab countries (45.0%). The second place of graduation is 

Palestine 33.8% and this high percent represents the nurses more than dentists because no 

dentists were graduated from dental universities in Gaza yet.  The lowest value is foreign 

countries which equals 21.8%.  Regarding the total years of experience, the researcher 

divided them into two categories as follows the majority of the participant are less than 10 

years in experience 57.5%. This high percent also may be because there are many JCP 

employees working in dental units. These results are in consistent with (Motamed et al, 

2004) which revealed that the majority of the sample population has less than 15 years of 

experience. This young generation may stimulate the decision makers to do more 

workshops, training, education, improvement and development. The rest are more than 10 

years of experience and they represented 42.5%. 

 

Regarding the level of education, the majority of the participants have had Bachelor degree 

(62.5%).  This big number may be due to the large number of dentists in the study 

population as each dentist at least should have a Bachelor degree in order to practice 

dentistry.  Diploma degree represented 32.5% while the master degree represented the 

lowest percent (5%) of the total study population and all of them are dentists. The 

demographic changes and variation may affect the compliance (Pittet, 2002). As he 

mentioned in his study that the demographic variation is strongly affect the adherence to 

hand hygiene practice. These factors include professional category, gender, and place of 

work (Awad, 2009). 

 

Regarding working in other organizations other than UNRWA, it is obvious that the 

participant working in other organizations accounted 43.8% while the rest are not 56.5%. 

Table 4.1 showed that 26.3% of the total population and they are mainly doctors do have a 

private clinic while 73.8% don't. 
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Fig. 4.4: Distribution of participants by the level of education 

 

4.2. Distribution of IPC dimensions  

 

4.2.1. Infection prevention and control related variables 

As illustrated in table 4.2 regarding the IPC related variables, by asking the participants 

about their participation in the IPC protocol preparation, the majority (93.8%) answered no 

and the rest (6.2%) answered yes but those who participated in the IPC protocol had 

contributed to developing the IPC protocols other than the Palestinian one. Although 

UNRWA is a centralized organization and technical instructions come from the field office 

in Amman and distributed to its five fields (Gaza, West bank, Syria, and Amman, 

Lebanon), it involves its employees in decision making and technical issues such as 

protocols (UNRWA, 2008).  

 

Because people always tend to be more committed to the issue they share in and believe in,  

it is important to involve them in decision making in order to increase their compliance 

(Mullin, 1999). Regarding the training of the participants, 50% of them have received 

training regarding infection control but the other 50% didn�t receive any training courses 

regarding the IPC. This result was in agreement with the study conducted in Pakistan 

which showed that less than half of the DHCPs 49.6% had previous formal training on the 

infection control precautions (Syed, et al. 2009). In the past, the job creation employees 

were not involved in training sessions held by UNRWA or other places, but now the 
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regular and the job creation employees are involved in training courses related to all 

subjects that UNRWA organizes especially on the technical instructions (UNRWA, 2008).  

 

Table 4.2: distribution of study population by infection prevention and control 

related variables 

 

Continuous training and educational programs are essential part of care in order to keep 

employees updated with the new knowledge. As it is written in the literature, one of the 

measures to increase the compliance is training and updating information (Hesse et al, 

2006). Regarding the participant�s opinion about training courses if it is part of the 

organization agenda, 42.4% of participants said it isn�t. While the other 3.8% said yes and 

the rest (3.8%) didn�t know. In fact, UNRWA doesn�t do arbitrary training but it does it 

according to need assessment (UNRWA, 2008). By asking the participants about their 

Variable frequency Percentage 

Involvement in the preparation of infection control protocol (any related protocols) 
Yes 5 6.2% 
No 75 93.8% 
Total 80 100% 
Receiving any training courses on the IPC protocol practices 
Yes 40 50.0% 
No 40 50.0% 
Total 80 100% 
 Training is part of the in-service training in your facility 
Yes 3 7.5% 
No 34 85% 
DK 3 7.5% 
Total 40 100% 
The interest of employees in a training course about the IPC protocol practice 

Yes 76 95.0% 
No 4 5.0% 
Total 80 100% 
Incorporation of training about IPC in the basic education curriculum 
Yes 57 71.2 
No 23 28.8% 
Total 80 100% 
Values of IPC   
Improves quality of health care 2 2.5 
Health workers protection  1 1.3 
The two mentioned above reasons  77 96.2 
Total 80 100% 
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interest to attend any training courses regarding the IPC protocol practices in the future, the 

vast majority 95% answered yes they are interested. The rest 5% answered no. Regarding 

the participant's basic curriculum if it is incorporated theoretical and training courses about 

IPC practices, 71.2% of them reported that their basic education has a course about the IPC 

practices but 28.8% reported no. Incorporation of the IPC practices in the basic curriculum 

of the DHCP and other HCP will help them to be familiar with it and its importance (Syed, 

et al, 2009). 

   

4.2.2. Availability and use of IPC protocol 

 

Table 4.3 shows that 37.4% of health centers don�t have a copy of the IPC protocol, and 

18.8% don�t know if it is present or not, and those may be job creation employees. This is 

related to lack of orientation program about the technical instructions at UNRWA 

especially for the job creation employees.  By the researcher observation only 10.0% of the 

total number of participants reported that they had the IPC protocol and showed it to the 

researcher. But, 33.8% reported that they had it but without showing it to the researcher. 

The researcher didn�t insist for seeing it in order not to annoy participants. Regarding the 

place of the protocol, 2.5% reported that IPC protocol is at the shelf, 17.5% reported that it 

is in the drawer, 18.8% said it is present in the cupboard and the last 5.0% reported that 

they don�t know where it is.  

 

The availability of the IPC protocol in each clinic and even to each DHCP is very 

important and could increase the compliance and the knowledge of the employees. It will 

act as a job aid so that they can review it any time they want. Distribution of the IPC 

protocol copies and conducting specific policies and measures to enhance compliance will 

show the DHCP that their organization is serious about infection control which will 

encourage them to comply with it (Crispian et al, 2007). Lack of IPC copies will give the 

managers a hint to distribute it again to every HCP in all UNRWA clinics. 

 

Regarding the use of the IPC protocol and its easiness in use, the majority of the 

participant (50%) reported that they used it always, 11.3% said that they used it sometimes 

and the rest (38.7%) they never used it in their clinics. 61.2% participants see the IPC 

protocol as easy and they can understand it well, the others 38.8% participants said that it 



 ��

is to some extent easy in using the IPC protocol. This data confirm the need for training 

and some educational programs to be added to the UNRWA program and more follow up 

is needed. 

��

��

Table 4.3: Distribution of study population by availability and use of IPC protocol��

��

 
 

In reference to the presence of any problem in using the IPC protocol, the majority (63.2%) 

reported that there are no problems in using the protocol. 4% reported that it has many 

problem, (22.8%) reported that it has few problem. The problems that have been reported 

such as insufficient knowledge 4%, insufficient training 36.7%, and poor follow up 32.7%, 

 
Variable 

Frequency Percentage 

Yes seen 8 10.0% 
Yes not seen 27 33.8% 
No 30 37.4% 
DK 15 18.8% 

The availability of the IPC protocol in 
the clinic 

Total 80 100% 
At the shelf 2 2.5 
In the drawer 14�� 17.5% 
In the cupboard 15 18.8% 
DK 4 5.0% 
NA 45 56.3% 

Availability of the protocols (it's 
place in the clinic) 

Total 80 100% 
Always 40 50.0% 
Sometimes 9 11.3% 
Never 31 38.7% 

The use of IPC protocol at the facility 
you work at 

Total 80 100% 
Yes to high extent 30 61.2%��

Yes to some extent 19 38.8%  The IPC protocol easiness in use 
Total 49 100% 
Yes many 7 4% 
Yes few 11 22.8% 
Not at all 31 63.2 

The presence of any problem in using 
of the IPC protocol 

Total 49 56.3% 
Insufficient knowledge 2 4% 
Insufficient training 18      36.7% 
Poor follow up 16 32.7% 
Work overload 6       12.3% 
Lack  of time 7 14.3% 

The main problems in using the IPC 
protocol, match all applicable 
answers 

Total 49 100.0% 
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work overload 12.3%, lack of time 14.3%. Any instruction or protocol that is easy in use 

and can be understood by others will encourage the employees to comply with it.  This 

study is in agreement with the study conducted by Pittet which revealed that many factors 

affecting the employee�s compliance with infection control practices. Of these factors 

affecting the compliance of protocols, lack of time, inaccessible supplies, lack of scientific 

information, work over load (Pittet, 2002).  The presence of problems especially in the 

opinion of the employees, the main stakeholder, will render them from being compliant 

with the IPC protocol. In order to implement any protocol you need several things. One of 

these things is availability of the guidelines, policies and legislation (Awad, 2009).  

 

4.2.3. Management related variables 

  

Regarding the presence of dental supervisor the vast majority (98.7%) of the study 

population said that there is a dental supervisor. Only 1.3% said that they didn't have a 

supervisor. By asking the participants about if they were working as a supervisor in their 

clinics, only the regular dentists (26.2%) reported that they are performing a supervisor in 

their clinics. In UNRWA the regular dentist is the dental supervisor in the clinic and the 

job creation dentist or nurse is the supervisee. The other 73.8% said that they were not 

performing supervisory function.  About the monitoring of the infection rate at the clinics 

the majority of the participants (83.7%) reported that monitoring is not being carried out. 

Only one clinic said yes and this was done due to a problem arise in that clinic.   

 

The managers� job is to support, monitor, follow up, advice and evaluate the program 

which they are responsible about (CDC, 2003). Managers job is also to see if the 

supervisees follow the instructions they had, ask about the problems their subordinates face 

in using these instructions (pittet, 2002). So it is very important for the manager to do 

regular follow up and monitoring for their supervisee. Regarding if the manager carries an 

evaluation of the IPC practices in the clinics or not, the majority of the study population 

(98.7%) reported that there was a dental supervisor. A supervisor evaluates their IPC 

practices in all UNRWA clinics. The supervisor used the observation method most of the 

time as an evaluation tool and gave verbal feedback about the employees practice.  This is 

in agreement with Henderson who said that strategies and tools to evaluate the infection-control 

program can include periodic observational assessments, (Henderson et al, 1987).  
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This study is in consistent with a study conducted by Sofou who concluded that, successful 

infection-control program depends on developing standard operating procedures, evaluating 

practices, routinely documenting adverse outcomes and work-related illnesses in DHCP, and 

monitoring health-care--associated infections in patients (Sofou, 2002). This may give the 

supervisor a hint about the importance of orientation program for new employees working 

in dental clinics and other health center places either for regular or job creation employees. 

 

Table 4.4: Distribution of study population by management related variables 

 

When asking about what they do with the verbal evaluation, the majority (81.6%) said that 

Variable Frequency Percentage 

Yes 79 98.7% 
No 1 1.3% The presence of a dental supervisor in your work 

Total 80 100% 
Yes 21 26.2% 
No 59 73.8% 

 Supervising other employees� performance in your 
center 

Total 80 100% 
Yes 1              1.3% 
No 67 83.7% 
DK 12�� 15.0% 

 The presence of monitoring system about infection 
rate in your facility 

Total 80 100% 
Yes always 1 1.3% 
DK 79 97.4% 

The use of findings of monitoring infection rate in 
improving infection control practice? 

Total 80 100% 
Yes 76 95.0% 
No 4 5.0% 

 The presence of a follow up/supervision regarding 
the infection prevention implementation in your 
clinic Total 80 100% 

Observation 76 95.0% The type of evaluation tools done in your 
organization  DN 4 5.0% 

 Total 80 100% 

Yes verbal 76 95.0% 

Not at all 4 5.0% 
The type of  feedback received after your 
supervisor�s visit regarding your IPC practices in the 
clinic Total 80 100% 

Keep it in 
the files 

1 1.3% 

Discuss it 
with others 

62 81.6% 

Use in 
Developing 
the work  

13 17.1% 

Action taken by you towards the feedback. 

Total 76 100% 
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they discuss it with the concerned people and 17.1% reported that they used it in 

developing the work. This is the benefit of feedback is to discuss it together and see where 

are the weak points and avoid them and the strong points and empower them.  

 

4.2.4. Availability and shortage of materials and supplies in the dental 

clinics. 

By the observation of the researcher there is no shortage in the basic material and supplies 

in the dental units in both the ambulatory and dental clinics which are present in the health 

centers. At the same time there are shortages in some essential items. This may be is 

related to being not available in the field pharmacy. These items are alcohol with glycerin, 

towel papers for beds, face mask and aprons and these are so essential to prevent infection 

(CDC, 2003). This might be a point to discuss with the top managers in order to make 

these items regularly available.  Another reason for non availability of some items is 

related to political reasons as the borders are closed and the Israeli military are not 

allowing materials to be entered to Gaza Governorate.   

 

Table 4.5:  Availability of materials and supplies in the dental clinics 

Available Sometimes Rarely NA 
Variables 

N % N % N % N % 
Sterile gloves 72 90% - 0.0% 3 3.8% 5 6.3%��

Alcohol with glycerin - 0.0% - 0.0% 1 1.3% 79 98.8% 
Mouth mask 75 93.8% 2 2.5% 1 1.3 2 2.5% 
Bleach 78 97.5% 2 2.5%�� -�� 0.0% -�� 0.0% 
Plastic bags 75 93.8% 5 6.3% - 0.0% - 0.0% 
Towel papers for beds - 0.0% - 0.0% - 0.0% 80 100.0% 
Suction tubes  65 81.3% 4 5.0% - 0.0% 11 13.8% 
Employee vaccination (Hepatitis B) 80 100% - 0.0% - 0.0% - 0.0% 

  Garbage cans 80 100% - 0.0% - 0.0% - 0.0% 
Steam autoclave  74�� 92.5% - 0.0% - 0.0% 6 7.5% 
Dry autoclave  78 97.5% - 0.0% - 0.0% 2 2.5% 
Plastic paper to wrap instrument  78 97.5% 1 1.3% - 0.0% 1 1.3% 
Lab coats 80 100% - 0.0% - 0.0% - 0.0% 
Face mask  1 1.3% - 0.0% - 0.0% 79 98.8% 
Aprons  - 0.0% - 0.0% - 0.0% 80 100.0% 
Cabinet for storage 80 100% - 0.0%�� -�� 0.0%�� -�� 0.0% 
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4.2.5. Knowledge, attitude and practices with IPC practices and 

principles 

 

Regarding the participant knowledge about IPC practices, as seen in table 4.6 the whole 

study population 100% know that infection control practices reduce the chance of cross 

infection, and IPC Practices are essential for dental health care providers. This result are in 

consistent to the results of Omolara in 2008 which have shown that while the knowledge 

level of the dentists was generally acceptable, there were still some misconceptions on 

some of the IPC principles. Almost the whole population except two 97.5% realized that 

the IPC practices don�t decrease their creditability at work (Omolara, 2008) 

 

The majority of the participants know that the decontamination solution shouldn�t be 

changed every other day. The knowledge about the ability of sterilization to kill all 

microorganisms including the end spores the majorities 70% of the participants don�t know 

that, but 30% do know that it does. Most of the participants, 63% do wrap instruments as 

tight as possible before sterilization and they don�t know the exact time for the unwrapped 

instruments in the dry autoclave when sterilizing them.  The study which conducted in 

Egypt showed that there are lower percentages in wearing gloves among nurses 81.8% 

compared with the dentist 100%  (Waheida, 2006) 86.4% of nurses were changing gloves 

between clients but the doctors were 100%. The study revealed that 76.4% of nurses and 

all doctors 100% washed their hands after they removed gloves (Waheida, 2006).   

 

The majority of the participants (73%) do use the gloves for more one client without 

changing them especially if there is shortage in them. This behavior is due to lack of 

knowledge about the importance of changing gloves between clients. The main reason for 

wearing gloves is to prevent contamination of the DHCP hands when touching mucous 

membranes, blood, and saliva. It also reduces the likelihood that microorganisms present 

on the hands of DHCP will be transmitted to patients during daily care or other patient-care 

procedures. This doesn�t replace hand washing before and after wearing gloves (Kearns, 

2002). This Study is in agreement with the study conducted by Askarian which showed only 17% 

of the respondent were wearing gloves between patients (Askarian et al, 2002), while 77% where 

changing gloves between patients ( Kohen, 2003). 
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Table 4.6:  Distribution of the study population by their knowledge about IPC 

practices and principles 

Yes No DK 
Variable 

N % N % N % 

IPC practices reduce the chance of cross infection80 100.0% - 0.% - 0.0 

IPC Practices are essential for dental health 

care provider 
80 100.0% - 0.% - 0.0 

IPC practices decrease the creditability at 

work 
78 97.5% 2 2.5% - 0.0 

The time for autoclaving unwrapped 

instruments is 20 minutes 
28 35.0% 44 55.0% 8% 

 

10.0 

If gloves are in short supply it is acceptable 

not to change gloves between clients 
21 26.3% 59 

 

73.8% 
- 0.0 

Glass container that contains toxic 

substances can be washed and rinsed and 

reused 

19 23.8% 61 
76.3% 

 
- 0.0 

Sterilization doesn�t kill all microorganisms 

including bacterial endo spores 
24 30.0% 56 

70.0 

% 
- 0.0% 

Familiarity with the concept of IPC 

standard precaution 
45 56.3% 35 43.8 - - 

Knowing all components of standard 

precautions 
45 56.0 35 44% - 0.0% 

Knowing the concepts of standard 

precautions 
32 40.0% 11 13.8 2 2.6% 

 

 
These results will encourage the top managers to hold an infection control courses for all 

the dental health care providers and do in service training in the dental clinics. Training 

program will enhance their knowledge, skills and promote practice.  These results are 

inconsistent with a study which was conducted in Khartoum, Sudan in 2004, about the 

compliance of basic infection control procedures. The researcher saw that there is a need 

for improvement regarding immunization, sterilization and waste disposal. The result 

showed 100% response rate, the study showed that 92% of dentist wore gloves routinely 
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when treating patients, 50% wore masks, (Elkarim, 2004). When asking about the use of 

glass containers for other purposes when it is empted and decontaminated, 76% said no, 

they don�t use it for other purpose 

 
 
Table 4.7:  Distribution of the study population by their attitudes about IPC practices 
and principles 
 

Yes No 
   Variable 

N % N % 
If gloves are in short supply it is acceptable not to 
change gloves between clients. 

21 26.3% 59 
73.8% 
 

Glass container that contains toxic substances can 
be washed and rinsed and reused. 

19 23.8% 61 
76.3% 
 

The influence of IPC protocol on your practices at 
the clinic is positive 

                
68 
 

               
85. 0 

12 15.0% 

 
 
 
Table 4.8:  Distribution of the study population by their practices about IPC practices 
and principles 

 
Yes No DK 

   Variable 
N % N % N % 

Decontamination solution should be changed 
every other day 

8 10.0% 71 88.% 1 
1.3% 
 

Wrap instrument as tightly as possible before 
autoclaving 

27 33.8% 51 63.% 2 
2.5% 
 

If gloves are in short supply it is acceptable 
not to change gloves between clients 

21 26.3% 59 
73.% 
 

- 0.0% 

Glass container that contains toxic substances 
can be washed and rinsed and reused 

19 23.8% 61 
76.% 
 

- 0.0% 

Documenting each client condition regarding 
infection or infectious diseases in the client 
file regardless to the number of visits he paid 

78 97.5% 2 2.5% - 0.0% 

Usually assessment of the client and taking 
medical history regarding IPC before caring 
for them 

77 96.2% 4 5.0% 3 3.8% 

Waste containers can be used for other 
purposes if they are washed with 0.5% 
chlorine solution 

77 96.3% 3 
3.8 
 

- 0.0 

 

About their knowledge about the standard precautions, 56% said that they are familiar with 

this concept and of those 40% could define the term of standard precautions. When asking 

them about its components, 56% answered correctly and mentioned the whole component.   

But 54% said that they don�t know it or heard about it. These results are in agreement with 
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the study conducted by Motamed which revealed that 65.8% of the total populations were 

familiar with standard precaution (Motamed, 2002). 

 

64.3% of the respondents found to be familiar with standard precautions (Bamigboye et al, 

2006). In another study, there was high knowledge about the term standard precautions as 

there are 92% of the respondents have knowledge about universal precautions (Hesse, 

2006). In Canada, it seems that there is a great need for more education in order to promote 

the use of universal precautions by both general practitioners and orthodontists (Mac-

Cathy et al, 1998).  It is found that most of the DHCP practices are improved to high extent 

after using the IPC protocol and the other 15%  their practice have been improved to some 

extent. 91% of the participants do assessment and take medical history regarding infection 

status and 97% of them document the finding before they care for them. 

 

4.3. Inferential statistics  

 

4.3.1 Use of Infection Prevention Control "IPC" and some variables 

among the study sample 

To investigate the differences between the use of "IPC" practices and some variables, the 

researcher conducted chi square test. As shown in table 4.9, there were statistically 

significant differences between the use of "IPC" practices and having a copy of the IPC 

protocol (p= 0.001). 75.0% of participants who had a written copy of IPC showed high 

level of using IPC protocol in the proper way and 73.3% of those who don�t have a written 

copy of IPC don't use IPC. There were also statistical significant differences between Use 

of IPC and its place of availability (p= 0.001) were 100.0% and 93% of the participants 

who said that the IPC protocol is in the cupboard or in the drawer were using IPC protocol 

more than others. There were statistically significant differences between the use of the 

IPC and having a dental supervisors among the study sample (p= 0.018).   

However, there were no significant differences between the use of IPC protocol and 

profession (p= 0.922), gender (p= 0.947), and among who received training courses on IPC 

and those who haven�t (p= 0.334), and having a monitoring system about infection rate (p= 

0.457). 
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Table 4.9: Differences of Infection Prevention Control "IPC" protocol Use and some 
variables 

Use of IPC practices 
Always Sometimes Never  

Variables 
N % N % N % 

X2 
P 
Value 

Dentist 24 50.0% 5 10.4% 19 39.6% 

Nurse 14 50.0% 3 10.7% 11 39.3% 

Oral 
Hygienist 

2 50.0% 1 25.0% 1 25.0% Profession 

Total 40 50.0% 9 11.3% 31 38.8% 

0.915 0.922 

Male 31 49.2% 7 11.1% 25 39.7% 

Female 9 52.9% 2 11.8% 6 35.3% Gender 
Total 40 50.0% 9 11.3% 31 38.8% 

0.109 0.947 

Yes 23 57.5% 3 7.5% 14 35.0% 

No 17 42.5% 6 15.0% 17 42.5% 
Receive 
training 
courses on 
IPC  Total 40 50.0% 9 11.3% 31 38.8% 

2.190 0.334 

Yes seen 6 75.0% 2 25.0% - - 

Yes not seen 27 100% - - - - 

No 5 16.7% 3 10.0% 22 73.3% 

DK 2 13.3% 4 26.7% 9 60.0% 

Do you have a 
copy of IPC 

Total 40 50.0% 9 11.3% 31 38.8% 

*** 
57.362 

0.001 

At the shelf 1 50.0% 1 50.0% - - 

In the drawer 13 92.9% 1 7.1% - - 

In the 
cupboard 

15 100% - - - - 

DK 4 100% - - - - 

NA 7 15.6% 7 15.6% 31 68.9% 

Availability 
of IPC 

Total 40 50.0% 9 11.3% 31 38.8% 

*** 
55.190 

0.001 

Yes 40 50.6% 8 10.1% 31 39.2% 

No - - 1 100% - - 
Have a dental 
supervisors 

Total 40 50.0% 9 11.3% 31 38.8% 

* 
7.989 

0.018 

Yes 1 100% - - - - 

No 34 50.7% 6 9.0% 27 40.3% 

DK 5 41.7% 3 25.0% 4 33.3% 

Have monitoring 
system about 
infection rate 

Total 40 50.0% 9 11.3% 31 38.8% 

3.637 0.457 

*p< 0.05   **p< 0.01   ***p< 0.001 

 

4.3.2 Training on Infection Prevention Control  protocol and some 

IPC variables among the study sample 

As shown in the above table; there were no significant differences between receiving 

training on Infection Prevention and Control and knowing that the decontamination 

solution should be changed daily (X2=1.627, p= 0.443), and wrapping instrument as tightly 
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as possible before autoclaving (X2=0.510, p= 0.775), and usually assessing the client 

medical history regarding IPC before caring for them (X2=1.014, p= 0.798), and 

documenting each client condition regarding infection (X2=0.000, p= 1.000), and noticing 

any problem in using of the IPC protocol (X2=2.071, p= 0.355).  In contrary, there were 

significant differences between training on Infection Prevention Control protocol and 

familiarity with the concepts of the IPC standard precautions among the study sample 

(X2=6.146, P= 0.024) were most of those who took training (70.0%) were found to be 

familiar with the concepts of IPC standard precautions. In addition, 57.5% of those who 

did not take training were familiar with the concepts of the IPC standard precautions. 

 

Table 4.10:  Differences in Training on IPC protocol and some IPC variables  
 

 
*p< 0.05   **p< 0.01   ***p< 0.001 

Training on IPC protocol 
Yes No Variable 

N % N % 
X2 P Value 

Yes 3 7.5 5 12.5 
No 37 92.5 34 85.0 
DK - 0.0 1 2.5 

Decontamination 
solution should be 
changed daily 

Total 40 100.0 40 100.0 
1.627 0.443 

Yes 12 30.0 15 37.5 
No 27 67.5 24 60.0 
DK 1 2.5 1 2.5 

Wrap instrument as 
tightly as possible 
before autoclaving 

Total 40 100.0 40 100.0 
0.510 0.775 

Yes 28 70.0 17 42.5 
No 12 30.0 23 57.5 

Familiar with the 
concept of IPC 
standard precaution Total 40 100.0 40 100.0 

* 
6.146 

0.024 

Regularly 37 92.5 36 90.0 
Sometimes 2 5.0 2 5.0 
Rarely 1 2.5 1 2.5 
Not at all - 0.0 1 2.5 

Usually assess the 
client medical history 
regarding IPC before 
caring for them 

Total 40 100.0 40 100.0 

1.014 0.798 

Yes 39 97.5% 39 97.5% 
No 1 2.5% 1 2.5% 

Document each 
client condition 
regarding infection Total 40 100.0 40 100.0 

0.000 1.000 

Yes many 2 8.0 - 0.0 
Yes few 7 28.0 4 21.1 

Not 16 64.0 15 78.9 
Have you noticed 
any problem in using 
of the IPC protocol 

Total 40 100.0 40 100.0 
2.071 0.355 
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4.4 Important action needed to increase the dentist compliance with the 

IPC protocol 

The table above shows that; 49 of the study population thought that training is the action 

that may increase the dentist compliance with the IPC protocol practices (46.7%), 22 

thought that follow up and supervision may enhance compliance with the IPC protocols 

(21.0%), 19 said that instruments and supplies, that to provide the dental clinics with the 

needed supplies in order to make it suitable and capable for implementation of the IPC 

practices. 18.1% said that decreasing the workload and increasing the number of the 

employees in order to cover the increasing population and to give more attention to quality 

rather than quantity (8.6%).  

 
Table 4.11: Important actions needed to increase the dentist compliance with the IPC 

protocol 

Variable N % 

Decrease workload 49 46.7% 
Reward & punishment 22 21.0% 
Instruments and supplies 19 18.1% 
Training 9 8.6% 
Follow up and supervision 4 3.8% 
Conscious and ethics 2 1.9% 
Total 105 responses 100.0% 

 More than one response is possible 
 
 
4.5 Checklist results  
 

 
4.5. Distribution of the study population according to IPC practices 
 
As seen in table 4.18: The researcher demonstrated three times field observations for the 

IPC practices among dental health care providers at UNRWA health centers in Gaza 

Governorates.  Hand washing is the foundation of infection control. It is the most 

important and the most basic technique in preventing and controlling transmission of 

infections. (Banning, 2005).  It was obvious that 35% of the total population has washed 



 ��

their hands between clients while more than the half 65% didn�t wash their hands and this 

is very high percentage and indicates very low compliance with hand washing and hand 

drying. 

 

 This is inconsistent with the study conducted in Egypt and revealed that three fourth of the 

participants wash their hands between clients (Waheida et al, .2006). This makes it is very 

important to activate the monitoring and evaluation system in dental clinics at UNRWA.  

These results are supported with the opinion of Mac Donald who said that although 

dentists reported better and higher percentage of hand washing, compliance in this group is 

still less than ideal (Mac Donald, 2004).  6 % reported that they didn't wash their hands 

with soap or disinfect with an alcohol based hand gel. 71 % always washed with soap but 

never disinfected with an alcohol-based hand gel. In contrast 1% often disinfected with an 

alcohol based gel but never washed with soap. 22 % always washed with soap or 

disinfected with an alcohol-based hand sanitizer (Ronnie, 2008). This result may be giving 

the manager a hint to study the real causes behind not washing the hands between clients.  

 

 This study showed a high rate of routine use of gloves by dental health care providers. 

76.7% of DHCP were wearing gloves when caring for clients. 23.3% were found not using 

gloves while caring for the clients. This is consistent with the study conducted by Cannata 

which showed high compliance with gloves use (Cannata et al, 1997). In contrast, it is 

inconsistent with what Muawia found that even there is high compliance among dental 

practitioner and dental nurses there still a great need for proper practice of infection control 

by both dental staff and dental nurses (Muawia et al.  2006).  

 

 

Although the awareness about cross infection was high, this study showed a lack of general 

attitude in using the personal protective equipments (washing hands, gloves removal, 

mouth masks) during work according to IPC protocol guidelines, It is important that 

materials such as gloves should be  available to dentists so that proper infection control 

procedures can be performed. The use of gloves reduces the risk of contamination 70 to 80 

percent, helps prevent cross contamination and helps protect patients and providers 

(Cannata et al, 1997) 
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Table 4.12: Distribution of the study population according to IPC Practices 
 

Yes�� No��No

. 
Items 

N % N�� % 

1 Hand washed with soap 84 35.0% 156 65.0% 

2 Hands are dried with a clean towel 78 32.5% 162 67.5% 

3 Gloves are worn when indicated 184 76.7% 56 23.3% 

4 
Utility gloves are worn when handling 

contaminated instruments 
3 1.2% 237 98.8% 

5 Gloves are removed by keeping outside surface 88 36.7% 152 63.3% 

6 Lab coats are worn 236 98.3% 4 1.7% 

7 
Dental unit is cleaned with disinfectant solution 

(5% sodium hypochlorite)  
63 26.2% 177 73.8%��

8 
All surfaces of the instruments are cleaned before 

further processing  
180 75.0% 60 25.0% 

9 Instruments are processed in the way it should be 184 76.7% 56 23.3% 

10 Mask is worn when caring for the clients 188 78.3% 52 21.7% 

11 Sharp materials are put in the sharp boxes 239 99.6% 1 .4% 

12 
The waste materials are put in a special bags with 

different colors according to the type of waste 
119 49.6% 121 50.4% 

13 
The forceps for extraction is used for one client 

and then decontamination 
235 97.9% 5 2.1% 

14 Amalgam carrier are available for each client 91 37.9% 149 62.1% 

15 
A face mask is worn every time you check your 

patients 
4 1.7% 236 98.3% 

16 The turbine is cleaned between clients 116 48.3% 124 51.7% 

17 
The mirror which used for dental examination is 

changed between clients 
157 65.4% 83 34.6% 

 

Although wearing gloves offers a means of protection, it also creates a warm, moist 

environment in which organisms can proliferate. This situation results in a large increase in 

the amount of transient micro flora, so hand washing is essential to eliminate transient flora 

and decrease residual flora, even when gloves are worn (CDC, 2003). 
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Utility gloves are used for many purposes such as cleaning purposes, instrument 

processing, decontamination of instruments and waste disposal. They offer more protection 

of penetrating injury and chemicals than non-sterile disposable gloves so, it is very 

important to make them available all the time. Unfortunately UNRWA didn�t provide these 

types of gloves in spite of its importance. The DHCP use the disposable gloves in cleaning 

and in disposing waste so this study may give the top managers an alarm to provide the 

clinics with the essential instruments and supplies which are considered the key in 

preventing and controlling the infection.  

 

Another effective method of infection control includes gloving, masking, gowning, device 

handling, and other protective barriers (CDC, 2004). The study revealed that there were a 

low percentage rate in wearing other protective barriers such as face mask as there were 

only 1.7% of the  participants who used face mask during patients care while 98.3 of them 

didn�t wear it and this is due to lack of it in the field pharmacy at UNRWA. When asking 

the DHCP who used the face mask, from where they got it, they answered: it is self made 

as they cut the X-ray films, clean them and used them as a face mask in order to protect 

themselves from splashes that may transfer infection to them. Facemasks as other 

protective barriers are recommended for use when spatter and splash of body fluids are 

anticipated. The results in this study are lower than those studies in Nigeria and some other 

parts of the world which ranging 74% to 94%. 

 

 In contrast, the mouth mask and the lab coats are worn by the majority of the participants 

during work. 73.8% wore mouth masks, 26.2% didn�t wear mouth mask. This is not 

consistent with the study done by Hadeson who reported a low percent of compliance with 

wearing the mouth mask during client care (Hadeson et al. 1995). The use of protective 

coats has been recommended to shield skin and clothing from splashes and spatter (CDC, 

2004). In this study, 98.7% of participants always wear coats, while 1.3% didn�t wear 

them.  

 

Gordon has stated that disinfection is very important subject that attracts all dental 

infection control and is the focus of many studies (Gordon et al. 2001). In this study it is 

shown that the majority of the DHCP (73.8%) didn't disinfect the dental surfaces with 

Sodium hypo chlorine between clients; while 26.2% did disinfect the dental surfaces with 



 ��

0.05% of Sodium Hypo chloride.  The IPC protocol recommends that all surgical and other 

instruments that penetrate soft tissues and bone must be sterilized after use or discarded 

(MOH,   2004).  

 

Regarding instrument processing, in this study, the majority of the dentists (73%) reported 

that DHCP do clean all surfaces of the instruments before further processing. Of those 

73%, 77.5% of them processed the instruments in a proper way. This is supported with the 

opinion of Gould about decontamination who said: Always decontaminate reusable 

equipment between patients and discard single use items. Decontamination is a process 

intended to make the environment and equipment safe for their intended purposes (Gould, 

1997). This result is quite good but it needs improvement in order to reach a high 

percentage of compliance and prevent infection as much as we can.  The present study 

showed that there was a low percentage rate of disposing waste as only 49.6% of the total 

participants dispose waste in a proper way in different bag color. The other 50.4% didn�t 

dispose waste properly.  

 

The availability of supplies is the key element in the implementation of infection control so 

it is very important to provide the DHCP with all equipment needed for infection control 

before asking them to be compliant with any strategy. UNRWA tried its best to provide as 

many instruments as it can in order to decrease the chance for infection and this is obvious 

in providing mirrors to 65% of the total population and there is a need to increase this 

percentage to reach 100% ( UNRWA, 2008). Dental practitioners in the present study also 

differ in their practice of changing instruments for every patient. 65.4% of the total 

participants changed the mirror between each patient while 34.6% didn�t. Findings in this 

study is lower than the study which was conducted in Pakistan which revealed 85.1% of 

the un-qualified and 98.3% of the qualified dental practitioners use fresh set of instruments 

for each patient. It is advisable that UNRWA offers a new set of instruments for each 

client. 
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4.6. IPC practices and socio demographic variables 

 

 Table 4. 13. Differences in the IPC practices and socio demographic variables 

 

 

 
Variable 

Independ
ent 

variables 
Means Source of 

 Variance 
Sum of 

 Squares Df 
Mean 

Square 
F- 

 value 

Sig. 
Leve

l 
District��

North 78.27 Between 
Groups 300.230 4 75.057 

Gaza 76.87 

Middle 78.31 
Khanyou
nis 80.38 

Within Groups 2299.758 75 

Rafah 82.64 Total 2599.987 79��

30.663 
2.448 0.054 

Age 

20-29 79.17 Between 
Groups 2.596 3 0.865 

30-39 79.37 

40-49 78.90 

Within 
Groups 2597.391 76 

50-60 78.91 Total 2599.987 79 

34.176 
0.025 0.995 

Profession 

dentist 79.29 Between 
Groups 7.607 2 3.803 

nurse 78.71 Within Groups 2592.381 77 

oral 
Hygienist 79.75 Total 2599.987 79 

33.667 
0.113 0.893 

Level of education 

Master 84.00 Between 
Groups 122.214 2 61.107 

Bachelor 79.24 Within Groups 2477.774 77 

Diploma 78.11 Total 2599.988 79 
32.179 

1.899 0.157 

Place of education 

Arab  79.63 Between 
Groups 22.074 2 11.037 

Palestine 78.44 Within Groups 2577.913 77 

IPC 
Practice

s 

Foreign  79.05 Total 2599.988 79 
33.479 

0.330 
0.72

0 



 ��

 

 
In order to investigate the difference in Infection Prevention Control "IPC" Practices and 

some of socio-demographic variables of the study sample. Table 4.13 shows that: there 

were no statistical significant differences in IPC Practices according to the socio-

demographic variables of the study population. This study is in agreement with the study 

conducted in Maryland State which showed that there were statistically differences 

between compliance and demographical variables (Mullin, 1999). In UNRWA this may be 

true because as mentioned before all health care provider should follow the technical 

instruction regardless to all socio demographic variables.  Improving the system could 

have positive impacts cross board.  

 

 

Table 4.14: Differences in the IPC practices and sociodemographic variables (by using t test) 
 

 

Variable 
Type of  

employment N Mean Std. Deviation t-Value Sig. level 

Type of employment 
Regular 37 79.10 6.145 
Job creation 43 79.11 5.434 

0.006 0.995 

Gender 
Male  63 79.12 5.826 

Female 17 79.05 5.561 
0.043 0.966 

Marital status 
Married 68 79.36 5.984 
Single 12 77.66 3.938 

0.946 0.347 

years of experience 
12 and less 51 78.92 5.271 
13 and above 29 79.44 6.560 

0.393 0.696 

having private clinic 
Yes 21 80.95 6.756 

IPC Practices 

No 59 78.45 5.236 
1.733 0.087 

 
 
 

Independent t-test demonstrates the differences between Infection Prevention Control 

"IPC" Practices and some socio-demographic variables among the study sample. As shown 

in the above table; the result showed that there were no significant differences in IPC 

Practices and socio-demographic variables among the study population.  
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4.7. IPC System and Supplies Checklist at the 21 clinics of Gaza Governorates: 

Table 4.15: availability of IPC Systems and Supplies Checklist (21 clinics) 

 

No. Items Yes No NA 

  N % N % N % 

1 Paper sheets are available on all examination couches - - 21 100.0 - - 

2 Water source is available  21 100.0 - - - - 

3 A sink is available 21 100.0 - - - - 

4 Soap bars or liquid soap, are available 21 100.0 - - - - 

5 Towels or tissue paper are available 21 100.0 - - - - 

6 Plastic basins for decontamination are available 19 90.5 2 9.5 - - 

7 5% chlorine solution is available 21 100.0 - - - - 

8 
Cleaning brushes are available for paper instrument 
cleaning 

21 100.0 - - - - 

9 
Utility gloves are available for proper 
decontamination and leaning 

- - - - 21 100.0 

10 The steam autoclave is functioning well 18 85.7 - - 3 14.3 

11 Indicator tape is available  18 85.7 - - 3 14.3 

12 
Sharp boxes are available in every room or area were 
sharps are used 

21 100.0 - - - - 

13 
Hazardous waste are managed separately from the 
other wastes 

21 100.0 - - - - 

14 Toilets are available in proportion to beneficiaries 19 90.5 - - 2 9.5 

15 Toilet are clean 19 90.5 - - 2 9.5 

16 Infection prevention job aid charts are available - - - - 21 100.0 

 

As shown in table 4.21 it seems that UNRWA provided all health centers with the essential 

instruments and supplies required to practice IPC safely. On the other hand, there are some 

supplies which are considered essential and basic to the IPC practices that UNRWA didn�t 

provide which are utility gloves for decontamination, cleaning and handling instruments, 

face mask which is also considered essential to prevent the splash of the client saliva on the 

dentist eyes or face was not available in any UNRWA clinic except in one clinic which is 

Beit hanoun and this was a personal initiation from the dentist who where working at this 

clinic. 

 

 Infection prevention job aid charts were not available in all of the 21 clinics.  Most of the 

other instruments and supplies were available in the clinics. It is important that dental 
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caregivers are provided with adequate infection control facilities to enable them deliver 

oral health care services with confidence and professionalism.  
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Chapter 5  

 
5.1. Conclusion and Recommendation 

 
The national IPC protocol has been developed to suit the Palestinian health context. This 

study will try to answer the main question which was asked before; to what extent the 

dental health care providers comply with the IPC protocol and the technical instruction in 

it. Also, it will help to identify any possible ways to improve the compliance of DHCP to 

it. On the other hand, the protocol must be updated every two to three years as 

recommended by the CDC in order to be up to date with the fast technology and the ever 

changing microorganisms which appear every moment. This study will help in highlighting 

many aspects related to the availability and use of the IPC protocol and therefore may help 

the top managers in UNRWA in developing procedures and updating of the protocol. 

 

In order to evaluate the DHCP with the IPC protocol the researcher used three types of 

tools. First tool was an interviewed questionnaire which one of its purposes was to assess 

the knowledge, attitudes and practices of the DHCP, which reflect and affect their 

compliance with the IPC protocol. The second tool was an observation checklist of their 

practices during their work and this was to be sure that they practice what they know and 

believe during their work in the real. The third tool was the dental unit checklist which 

illustrates if the dental units are suitable for the IPC practices or not.  

 

The sample in this study was all the DHCP in all primary health care clinics in all Gaza 

Governorate that are under the umbrella of UNRWA. It is a census study that takes the 

whole population. The study revealed that the problem with compliance of the DHCP is 

that the training of the employees is done randomly without regular basis. Regarding the 

attendance of training courses on IPC practices, the study indicted that 50% had attended 

training courses, while 95% are interested to attend further training courses. The 

compliance was in some areas good and the other areas showed a low level as the 

participants were not completely compliant with the most basic infection control practices 

such as hand washing, proper removal of the gloves, their knowledge is also not very good 

in all aspects related to IPC practices as most of them didn�t know the concept of standard 

precaution. However their attitudes toward the IPC practices is good, this may give the 
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managers a hint to improve the DHCP knowledge and practices by training courses, 

regular evaluation, distribution of educational materials relevant to IPC practices.  

 

Despite of the distribution of the IPC protocol to all health centers, the availability of it at 

health centers is low (43.8%). This problem should be resolved by good dissemination plan 

and monitoring of the availability of the IPC protocol to all health centers; even to each 

health care provider in order to promote its use. Of those reported having a copy of the IPC 

protocol, 50% of them used it always at work. 32% of them found it is easy to use. Of 

those who found it not users friendly, 16.2% reported facing problems during 

implementation of the protocol. One of the biggest problems is poor follow up (42%) while 

the other problems are work overload, lack of time and insufficient training.  

 

Regarding the availability of a job aid for the IPC procedures, it seemed there was no 

single health center had a job aid about the IPC practices and this also can be overcome by 

developing suitable job aids. Regarding the availability of the instruments and supplies and 

the suitability of the dental units to IPC practices it seemed there were no serious shortage 

in the basic things needed for the  implementation of infection control practices but there 

were some essential things need to be available but UNRWA didn�t bring them. These 

things are alcohol with glycerin, utility gloves, job aid, papers to cover the bed and to be 

changed between clients, and face mask to cover the whole face. 

 

Regarding the IPC practices checklist, it seems that compliance level varies between low to 

high as sometimes it reached 100% as in instruments decontamination, wearing lab coats, 

and when dealing with sharps. On the other hand, it reaches 30% as in hand washing, hand 

drying and the decontamination of dental units with disinfectant solution. Some practices 

reached zero% in those materials were not available at the field pharmacy so they are not 

available in the clinics. The other practices are fluctuating between 40-80 percent and this 

is a good score. 

 

When comparing the IPC practices checklist with the sociodemographic variables, it 

seemed that there were no statistically significant in differences between variables. These 

findings enabled the researcher to set the following helpful recommendation that the 

researcher see as contributing in increasing compliance with the IPC protocol. 
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5.2. Recommendations 

 Improvements in IPC are necessary in dental practice. The introduction of 

mandatory continuing education about IPC may improve compliance with 

recommended IPC procedures, which is important because of concerns related to 

transmission of blood borne pathogens and drug-resistant microorganisms. 

 The study concluded that training is vital intervention to improve compliance and 

adherence with the IPC protocol and to improve their practices. There is a great 

need for encouraging DHCP to be compliant with the IPC protocol by holding a 

training courses for the dental employees about infection control 

 The study concluded that there are shortage in some materials such as face mask, 

utility gloves, job aid, and alcohol with glycerin. There is a great need to make 

them available. 

 Revision, evaluation, and updating of the IPC must take place periodically with 

adequate involvement of the DHCP and concerned parties because if the employees 

shared in the updating of the IPC protocol they will adopt it and defend it as they 

can. 

 To insure the availability of IPC copies and further dissemination of adequate 

number of copies should take place and should be followed by training, supervision 

and follow up 

 An orientation program should be developed for the newly employed and the job 

creation employees in order to enable them to recognize the procedures and policies 

regarding the IPC protocol practices. 

 Empowerment of official policies and procedures that are contributing in improving 

the adherence and compliance with the IPC protocol. 

 Continuing education through infection control courses and infection control 

            manuals which contain updated and recommended guidelines to ensure compliance. 

  Development of written comprehensive policy on immunization of dental health care 

workers and development of a written program for dental health care workers that includes 

policies, procedures and guidelines on education and training, exposure prevention, and 

post-exposure management. 

 More follow up and monitoring from the supervisor is needed 

  Standardize guidelines for DHCP to increase their knowledge, as well as to create 

a practical guide to improve the HH process and guideline compliance. Further 
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education of the dental community is warranted to improve HH compliance, 

improve efficacy of HH practices and improve skin health. 

 

5.3. Research recommendation 

 

 There is a need for another study exploring the compliance level with the IPC 

protocol in the MOH and other NGOs and private sectors in order to have 

national figures in this regards 

 There is a need for another study exploring the better ways to increase the 

DHCP with the IPC protocol from the DHCP point of view and their 

perspectives. 
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Annex 1 
 Map of Palestine  (PCBS, 2007)   
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Annex2 
Map of Gaza (PCBS, 2007 ) 
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Annex 3 

Dental Health Providers Questionnaire 
Compliance with IPC protocol 

1.  
Questionnaire code: □□□ 

  

2. 
 

 
Facility /Center�s Name��������. 

3. 
District�����      □□ 

4. Facility /Center�s telephone����������. 

Section A. Characteristics questions  

5.   Age:-------------years                  
   

6.     Profession:  1. Dentist 
                            2. Nurse 
                            3. Oral hygienist 
                            4. Other: ���.           

7. Highest degree awarded: 
                   1. Master  
                   2.Bachelor  
                   3. Diploma 
                   4. Other: � 

8. Place of graduation:�������..           
    

9. Type of employment:     1. Regular  
                                        2. Job creation  

10. Gender          a. male          b. female   11. Marital status:                1. Married 
                                       2. single 
                                       3. divorced 
                                       4. widowed   

12. Did you work in other organizations before? 
                     a. yes                                                          b. no   

13. Total years of experience in dentistry:     ---------------          1. In the UNRWA ����..... 
                                                                                             2. Outside UNRWA�����... 

14. Have you been involved in the preparation of any infection control protocol? 
           a. yes                                                                  b. no                  

15. 
 
 

Did you receive any training courses on the IPC protocol practices? 
             a. yes                                  b. no   

if yes indicate the date of the last training course------/--------/--------- 
16.  Is this training part of the in-service training in your facility? 

             a. yes                       b. no                         c. don�t know 
17. Are you interested in a training course on the IPC protocol practices? 

             a. yes                                   b. no                   c. don�t know 

18. Does your basic education curriculum incorporate training about IPC? 
 a. yes                          b. no 

19. Do you have a written copy of the infection control protocol in your facility? 
     a. yes (seen)  1- in English                 b. yes (not seen)        c. no                 d. don�t know 
                           2- in Arabic 

 
20. Availability of the protocols����(check) 

a. Present in the shelf of the room where services are provided    
b. Present in the drawer  

c. Present in the cupboard   
d. Present in other places   (specify)------------------------- 



 ��

e. don�t know 

21.�� Do you have a dental supervisor who supervises your work? 
               a. yes                   b. no       c. DK 

22. Do you supervise other employee in your center? 
a. Yes                       b. no 

23. Do you have in use monitoring system about infection rate in your facility  
            a. Yes                 b. occasionally                              c. no            d.DK 

24. Are the findings of monitoring used to improve infection control practice? 

a. Yes always         b. Sometimes             b. no                 c. don�t know        
25. Has your facility ever carried out a follow up/supervision of your practice regarding the infection 

prevention implementation? 
               a. yes   every -----------month                          b.  no                            c. don�t know     
if yes mention the date of last follow up ----/-----/--- 

26. If yes what are the tools does your organization usually use? 
a. Checklist    
b. Observation  
c. Questionnaire      
d. Monitoring of infection rate at the facility 
e. reports  
e. Others specify-------------------------------- 
f. None 

27. Did you receive any feedback after your supervisor�s visit regarding your IPC practices in the clinic? 
a. yes written feedback                    b. yes verbal feedback               c. not at all 

28. If yes, what you do with the feedback?         
 a. keep it in the files without discussion      
 b. discuses it with the concerned people        
 c. use it in developing improvement strategies 
d. others, specify������������.. 

��

2
9
. 

 Materials availability (refer to the last year)  

S
N 

 

Material 
 

Availability 
status  
A always 
b 
sometimes 
c rarely 

Experiencin
g shortage 
1.frequently 
2. sometime 
3. Never 

SN material Availability 
status  
A always 
b. sometimes 
c. rarely��

Experiencing 
shortage 
1.frequently 
2. sometimes 
3.never 

 
1  Sterile gloves   9 Garbage cans   
2 Alcohol with glycerin   10 Steam autoclave    
3 Mouth mask   11 Dry autoclave    
4 Bleach   12 Plastic paper to 

wrap instrument  
  

5 Plastic bags   13 Lab coats   
6 Towel papers for beds   14 Face mask    
7 Suction tubes    15 Aprons    



 ��

8 Employee 
vaccination(HepatitisB 
) 

  16 Cabinet for 
storage 

  

 
30. In your opinion what are the reasons for material shortage you have experienced? 

a. Inadequate material in the central store  
b. Management problems in ordering the material   
c. Inaccurate estimation of the needed materials     
d. Miss-use 
e. Increased load                          

e. Bureaucracy  
f. All of them 
g .Others specify���������������. 

 
31. 

 
What does IPC protocol mean to you? Tick what is applicable-more than one option is possible. 

a. IPC protocol improve quality of health  
b. Save health workers  
c. Save client lives  
d. Save the community        
e. Don�t know 
 

32. 
 Do you agree with the following statements? 

 
Statement action�� yes No DN 

 

IPC Practices are essential for dental health care provider    

IPC practices decrease the creditability at work     

Decontamination solution should be changed every other day.    
Sterilization doesn�t kill all microorganisms including bacterial 
endospores.  

   

Waste containers can be used for other purposes if they are 
washed with 0.5% chlorine solution. 

   

Wrap instrument as tightly as possible before autoclaving    
The time for autoclaving unwrapped instruments is 20 minutes.    
If gloves are in short supply it is acceptable not to change gloves 
between clients. 

   

Glass container that contains toxic substances can be washed and 
rinsed and reused. 

   

 
33. Are you familiar with the concept of IPC standard precaution? 

a. yes                                          b. no      



 ��

34. In your opinion what does standard precaution means to you? Tick what is applicable 
a. Represents a system of barrier precautions to be used by all personnel. 
b. They are the standards of care 
c. They assume that all clients and all body fluids are contaminated all the time� 
d.all of them 
e. don�t know. 

35. What are the main components of standard precautions match all applicable answers? 
a. Hand washing   
b. Glove use                                                                       
c. Other physical barriers (attire, includes chemical processes) 
d. Prevention of injuries from sharps 
e. Environmental cleanliness and waste-disposal� 
f. Instrument processing (decontamination, cleaning, high-level disinfection,  
   sterilization 
g. All of them 

Section B: Practices 
36. How does the IPC protocol influence your practices at the clinic? 

a. improve practice to high extent      
b. Improve practice to some extent  

      c. doesn�t improve practice at all 
37. Do you usually assess the client medical history regarding IPC before caring for them? 

a. regularly       b. sometimes     c. rarely       c. not at all 
 

38.  Do you document each client condition regarding infection or infectious diseases in the client file 
regardless to the number of visits he paid? 
a. yes                                      b. no      

 
39. Is the IPC protocol in use at the facility you work at? 

             a. always                     b. sometimes     c. never (if answer is c go to question 43)   
If the answer in the above question is never, then please indicate the reasons for not using the 
protocol 
a.----------------------------------------- 
b.-------------------------------------------- 
c.-----------------------------------------------              

40. If used, are they user-friendly? 
             a. yes to high extent          b. yes to some extent                   c. not at all 

41. Have you noticed any problem in using of the IPC protocol? 
a. yes many             b. yes few    c. not at all         

 
 
42. 

What are the main problems in using the IPC protocol? match all applicable answers? 
a. Insufficient knowledge   
 b. Insufficient training     
c. Poor follow up from the facility      
d. Work overload    
 e. Lack of time   
f. Others (please specify):������������� 

43. Do you have a private clinic?  
a. yes                                b. no  



 ��

44. Do you practice the IPC protocol practices in your private clinic? 
a. yes always     b. some times      c. never  d. if the answer is c mention the reasons 

������������������������������. 
 

45. What is your opinion about DHCP compliance with the IPC protocol? 
a. excellent              b. very good          c. good           d. bad 

 
46.  

Does your professional position give you the possibility of contributing in the updating of the IPC 
protocol? 

a. yes                    b. no                c. don�t know 

 
 
Section C:  Your comments 

47. In your opinion what are the most important action needed to increase the Dentist compliance with 
the IPC protocol 
________________________________________________________________________________
_______________________________ 
________________________________________________________________________________
________________________________________________________________________________
______________________________________________________________ 

 
 
 
Thank you for your cooperation. 
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Annex 4 
Checklist of IPC practices 

  
Clinic name ���������.       Date����������� Code 
number (number of questionnaire) �����������.. 
Observation NO��������..Observation code   ����� 

Serial The following items represent standard practices  Observation  

1. Hands washed between each client Y N  NA 

2. Hands are dried with a clean towel Y N  
NA 

3. 
Gloves are worn when indicated. 
  

Y N  
NA 

4. 
Utility gloves are worn when handling contaminated instruments,  

Y N  
NA 

5. 
Gloves are removed in the proper way 

Y N  
NA 

6. Lab coats are worn  Y N  
NA 

7. 
Dental unit is cleaned with disinfectant solution (0.5% sodium 
hypochlorite). Y N 

 
NA 

     8. 
All surfaces of the instruments are cleaned before further  
processing  

Y N  
NA 

    9. Instruments are processed in the way it should be Y N  
NA 

   10. 
Mask is worn when caring for the clients 
  Y N  

NA 

  11. Sharp materials are put in the sharp boxes Y N  
NA 

  12. 
The waste materials are  put in a special bags with different colors 
according to the type of waste Y N  

NA 

  13. 
The forceps  for extraction is used for one client and then 
decontaminated Y N  

NA 

  14. 
There are amalgam carrier available for each client 

Y N  
NA 

 15. 
A face mask is worn every time you check your patients 

Y N  
NA 

  16. The turbine is cleaned between clients.  Y N  
NA 

  17. 
The mirror which is used for  dental examination  is changed between 
clients Y N  NA 
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Annex 5 
 

Infection Prevention and Control 
Systems and Supplies Checklist  

 
Health Facility Name:�����Date of observation������������

Facility address --------------------------��

  
 
 

 
��

 
 

SN The following items represent standard practices of IPC according 
to protocols/ guidelines 

 

Observation 

1 Paper sheets are available on all examination couches  

 

Y N NA 

2 
Water source are available 

Y N NA 

3 A sink, is available Y N NA 

4 Soap bars or liquid soap, are available. 

 

Y N NA 

5 Towels or tissue paper are available  Y N NA 

6 Plastic basins for decontamination are available. 

 
Y N NA 

7 0.5% chlorine solution is available.  

 
          YY  N NA 

8 Cleaning brushes are available for proper instrument cleaning. 

 
Y N NA 

9 Utility gloves are available for proper decontamination and cleaning . Y       N NA 

10 
The steam autoclave is functioning well 

 
Y N NA 

11 Indicator tape is available. 

 

Y N NA 

12 There are sharp boxes in every room or area where sharps are used.  

 
Y N NA 

13 Hazardous wastes are managed separately from the other wastes Y N NA 

14 Toilets are available in proportion to beneficiaries   Y N NA 

15 Toilet are clean  Y N NA 

16 IPC job aid charts are available  Y N NA 
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Annex 6 
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Annex 7��
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Al Quds University���������������αΪϘϟ΍�Δόϣ�ΎΟ   

School of Public Health����ΔϣΎόϟ΍�ΔΤμϟ΍�ΔϴϠϛ 

��ϦϴτδϠϓBαΪϘϟ΍  
 

Annex 8 

Informed consent 

Research title: compliance to national Palestinian infection and control protocol in dental 

units.  

Hello, my name is Tamam Abu Zaid; I am master student of public health at Al Quds 

University-Palestine. 

I am conducting my research as a part of my study requirement at the university. 

The study aims to evaluate dentist�s compliance with the Palestinian infection and 

prevention control protocol.  

.  The study will help illustrating tools for improvement thus could lead to more 

compliance, less complications, and better outcomes. ��

I highly appreciate your participation in this study. The questionnaire takes 10 to 15 

minutes, if you feel tired or uncomfortable please ask to hold the interview. Participation in 

this study is voluntary and you have the right to withdraw at any time.  Confidentiality will 

be provided, no need to write down your name Please answer the questions you as feel, and 

practice in reality. 

� � 

Thank you very much in advance for your co-operation.  
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Annex 9 
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��

ΔϳϮΒϧ�ΚϳΩΎΣ΃��

��

��
�� �����΍ϮΌϔϛ΃ϭ�ˬ˯ΎϘδϟ΍�΍Ϯϛϭ΃ϭ�ˬΏΎΒϟ΍�΍ϮϘϠϏ΃��΍ϭήϤΧ�ϭ΃��΍ϮΌϔσ΃ϭ�ˬ˯ΎϧϹ΍� �ϥ͉Έϓ�˭ΡΎΒμϤϟ΍

ϥ·ϭ�ˬ˯Ύϧ·�ϒθϜϳ�ϻϭ�ˬ˯Ύϛϭ�ϞΤϳ�ϻϭ�ˬΎϘ˱ϠϏ�΢Θϔϳ�ϻ�ϥΎτϴθ͉ϟ΍ �αΎϨ͉ϟ΍�ϰϠϋ�ϡήπΗ�ΔϘδϳϮϔϟ΍

ϢϬΘϴΑ����

�� ��ϊΒγ�ϪϠδϐϴϠϓ�ϢϛΪΣ΃�˯Ύϧ·�ϲϓ�ΐϠϜϟ΍�ώϟϭ�΍Ϋ· Θ͊ϟΎΑ�Ϧ͉ϫ΍ΪΣ·�Ε΍ή͉ϣΏ΍ή�� 

�� ήϤϋ�ϕϭέΎϔϟ΍�Ϟό˸ϓ˶ - �ϪϨϋ�Ϳ΍�ϲοέ��ϪϟϮϗϭ���ΔΑΎΤμ͉ϟ΍�˯ΎϬϘϓ˵�έΎΒϛ�Ϧϣ�Ϯϫϭ���ξϓέ�ΪϘϓ�

ϰϟ·�ήϔδ͉ϟ΍ Ϫϟ�Ϟϴϗ�ΎϤ͉ϟϭ�˭ϥϮϋΎτ͉ϟ΍�νήϣ�ΎϬΑ�ήϬχ�ϦϴΣ�ϡΎθ͉ϟ΍��ϝΎϗ�ˮήϤϋ�Ύϳ�Ϳ΍�έΪϗ�Ϧϣ�ήϔΗ΃ 

 : �Ϧϣ�ήϔϧͿ΍�έΪϗ�ϰϟ·�Ϳ΍�έΪϗ. 

�� ����ǹƢŻȍơ�ǂǘǋ�ƨǧƢǜǼǳơ�, ���Żȍơ�ǺǷ�ƨǧƢǜǼǳơǹƢ� 

����ǾǼǷ�Ɔơǁơǂǧ�ơȂƳǂţ�Ȑǧ�ƢȀȈǧ�ǶƬǻƗȁ�ǑǁƘƥ�Ǟǫȁ�ơƿƜǧ��ǾȈǳƛ�ơȂǷƾǬƫ�Ȑǧ�ǑǁƘƥ�ƔƢƥȂǳƢƥ�ǶƬǠũ�ơƿƛ 
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Δγ΍έΪϟ΍�κΨϠϣ 
 

�����������Ϸ΍�Ε΍ΩΎϴϋ�ϲϓ�ΔϣΪΨϟ΍�ϲϣΪϘϣ�ϝΎΜΘϣ΍�ϯΪϣ�ϦϴΒΗ�ϥ΃�Δγ΍έΪϟ΍�ϩάϫ�ϝϭΎΤΗ���ϯϭΪѧόϟ΍�ΔΤϓΎϜϣ�ϭ�ϊϨϣ�ήϴϳΎόϤΑ�ϥΎϨγ

ϴϟϭΪϟ΍�ΙϮϐϟ΍�ΔϟΎϛϮϟ�ΔόΑΎΘϟ΍�ϥΎϨγϷ΍�Ε΍ΩΎϴϋ�ϲϓΔΓΰϏ�ΕΎψϓΎΤϣ�ϲϓ����

��

��

Ω΍Ϊϋ·���Ϊϳί�ϮΑ΃�ΪϤΤϣ�ϡΎϤΗ��

��

ϑ΍ήη·��Ω��ΪϤΣ��ϮΑ΃��ϡΎδΑ��

��

��

Δγ΍έΪϟ΍�ϑ΍Ϊϫ΃���

���ΔϴϨσϭ�ΩϮϬΟ�ϝϼΧ�Ϧϣ��ˬ�ήϳϮτΗ�ϢΗ����ϲϨϴτδѧϠϓ�ϝϮѧϛϮΗϭήΑ��Ϧѧϋ����ϭ�ϊѧϨϣ�����ϯϭΪѧόϟ΍�ΔѧΤϓΎϜϣ�������ϲΤμѧϟ΍�ϊѧοϮϠϟ�Ϣѧ΋ϼϣ�

΍ϲϨϴτδϠϔϟ���άϨϣ�ϭ�Ϫϧ΍�ϻ·�ˬ�ΔϴϟϭΪϟ΍�ΙϮϐϟ΍�ΔϟΎϛϮϟ�ΔόΑΎΘϟ΍�ΔϴΤμϟ΍�ΰϛ΍ήϤϟ΍�ϲϓ��ΔϴϠΧ΍Ω�ΔΒϗ΍ήϣ�ΩϮΟϭ�Ϧϣ�ϢϏήϟΎΑ�

�����������������ϯΪѧϣ�ϢϴѧϴϘΘϟ�ΖѧϳήΟ΃�Ϊѧϗ�ΔѧϴϤϠϋ�Δѧγ΍έΩ�ϱ΃�ΪѧΟϮϳ�ϻ�ΎѧϤϛˬ�ϝϮѧϛϮΗϭήΒϟ΍�΍άѧϫ�ϡ΍ΪΨΘγϻ�ϢϴϴϘΗ�ϱ΃�ϢΘϳ�Ϣϟ�ϦϴΤϟ΍�ϚϟΫ

�������Βϟ΍�΍άϬϟ�ϥΎϨγϷ΍�Ε΍ΩΎϴϋ�ϲϓ�ΔϴΤμϟ΍�ΔϳΎϋήϟ΍�ϲϣΪϘϣ�ϝΎΜΘϣ΍ϝϮϛϮΗϭή�������ϝΎѧΜΘϣ΍�ϯΪѧϣ�ϢϴѧϴϘΘϟ��ϑΪϬΗ�Δγ΍έΪϟ΍�ϩάϫ

��������������ΔѧόΑΎΘϟ΍�ΔϴΤμѧϟ΍�ΰѧϛ΍ήϤϟ΍�ϲѧϓ�ϝϮϛϮΗϭήΒϟ΍�΍άϬΑ�ΔλΎΨϟ΍�ΕΎγέΎϤϤϟ΍�ϊϣ��ΔϣΪΨϟ΍�ϲϣΪϘϣ���ΔѧϴϟϭΪϟ΍�ΙϮѧϐϟ΍�ΔѧϟΎϛϮϟ�

����������ϥΎϨѧγϷ΍�Ε΍ΩΎϴϋ�ϲϓ�ΔϣΪΨϟ΍�ϲϣΪϘϤϟ�ΕΎγέΎϤϤϟ΍ϭ�ΕΎϬΟϮΘϟ΍ϭ�ΔϓήόϤϟ΍�ϯΪϣ�ϢϴϴϘΗ�ϭ�ΓΰϏ�ΕΎψϓΎΤϣ�ϲϓ���ϩάѧϫ�ϭ�

�ϢϫΎδΗ�ϑϮγ�Δγ΍έΪϟ΍�ϭ�ϝϮϛϮΗϭήΒϟ΍�΍άϬϟ�ΔϣΪΨϟ΍�ϲϣΪϘϣ�ϡ΍ΰΘϟ΍�ϰϠϋ�ήΛΆΗ�ϲΘϟ΍�Ϟϣ΍Ϯόϟ΍�΢ϴοϮΗ�ϭ��ρΎΒϨΘγ΍�ϲϓ

������ν΍ήѧϣϷ΍�ϭ�ΕΎѧϴϓϮϟ΍�ΔΒδѧϧ�Ϧϣ�ΪΤϟ΍�ϰϟ·�ϯΩΆϳ�ΎϤϣ�ήΧϵ�κΨη�Ϧϣ�ϯϭΪόϟ΍�έΎθΘϧ΍�Ϧϣ�ΪΤϟ΍�ϲϓ�ϢϫΎδΗ�ϑϮγ

ϢϟΎόϟ΍�ϲϓ�ΓΎϓϮϠϟ�ΔΒΒδϤϟ΍�Ϟϣ΍Ϯόϟ΍�Ϧϣ�ΎΒΒγ�ΪόΗ�ΎϬΗΎϔϋΎπϣ�ϭ�ϯϭΪόϟ΍�ϝΎϘΘϧ΍�ϥ΃�ΎϤϟΎσ��

��

ΠϬϨϣΔγ΍έΪϟ΍�Δϴ���

��

�����������ΓΰѧϏ�ΕΎѧψϓΎΤϣ�ϲѧϓ�ΔѧϴϟϭΪϟ΍�ΙϮѧϐϟ΍�ΔѧϟΎϛϮϟ�ΔόΑΎΘϟ΍�ΔϴΤμϟ΍�ΰϛ΍ήϤϟ΍�ϊϴϤΟ�ϲϓ�Δγ΍έΪϟ΍�ϩάϫ�ΖϳήΟ΃�Ϊϗ����ϩάѧϫ�ϥ·

��Δγ΍έΩˬΔϴϔλϭ�ˬΔϴϠϴϠΤΗ��ϡΪΨΘγ΍�ϲΘϟ΍ϭ��ΚΣΎΒϟ΍������ΕΎϧΎϴΒϟ΍�ϊϤΠϟ�ΔϘϳήσ�Ϧϣ�ήΜϛ΃���Δѧγ΍έΪϟ΍�Δϴϗ΍Ϊμϣ�ΓΩΎϳΰϟ�ϚϟΫϭ����

΍ΩΎѧѧϴϋ�ϲѧѧϓ�ΔϴΤμѧѧϟ΍�ΔѧѧϳΎϋήϟ΍�ϱΩϭΰѧѧϣ�ϊѧѧϴϤΟ�ΔѧѧϨϴόϟ΍�ΖϠϤѧѧηϭ�ΔϴΤμѧѧϟ΍�ΰѧѧϛ΍ήϤϟ΍�ϲѧѧϓ�ϥϮѧѧϠϤόϳ�Ϧϳάѧѧϟ΍�ϭ�ϥΎϨѧѧγϷ΍�Ε

��ΓΰѧѧϏ�ΕΎѧѧψϓΎΤϣ�ϲѧѧϓ�ΔѧѧϴϟϭΪϟ΍�ΙϮѧѧϐϟ΍�ΔѧѧϟΎϛϮϟ�ΔѧѧόΑΎΘϟ΍�ϥϮϧΎѧѧϤΛ�ϢϫΩΪѧѧϋ�ϥΎѧѧϛ�ϭ�����ϢϫΎδѧѧϣ�΍ϮϣΎѧѧϗ�Ϧϳάѧѧϟ΍ϭ��ΔѧѧΌΒόΘΑ
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ϥΎϴΒΘγϻ΍����ϖϳήσ�Ϧϋ�������ΔΑΎΠΘγϻ΍�ϝΪόϣ�ϥΎϛ�ϭ�ΔϠΑΎϘϤϟ΍��������ϢϬϠϤϋ�˯ΎϨΛ΃�ΚΣΎΒϟ΍�ϞΒϗ�Ϧϣ��΍ϮψΣϮϟϭ����ϢѧΗ�ΎϤϛ

Ωέ΍ϮϤϟΎΑ�ΔϤ΋Ύϗ��ήϴπΤΗϯϭΪόϟ΍�ΔΤϓΎϜϣ�ήϴϳΎόϤϟ�ϥΎϨγϷ΍�ΐσ�Ε΍ΪΣϭ��ΔϤ΋ϼϣ�ϯΪϣ�ϢϴϴϘΘϟ�Δϣίϼϟ΍�Ε΍ϭΩϷ΍ϭ����

 

Δγ΍έΪϟ΍�Ξ΋ΎΘϧ���

��

��ϥ΃�Δѧγ΍έΪϟ΍�ΕήѧϬχ΃ ���������ϭ�΍έϮѧϛΫ�΍ϮϧΎѧϛ�ϦϴϤϫΎδѧϤϟ΍�Ϧѧϣ������ΎѧΛΎϧ·�΍ϮϧΎѧϛ� �������ΐϳέΪѧΘϟ΍�΍ϮѧϘϠΗ�ϢϬϨѧϣ�̃�

��ϯϭΪѧѧόϟ΍�ΔѧѧΤϓΎϜϣ�ΕΎѧѧγέΎϤϣ�ϥ΄θѧѧΑ����ϥΎѧѧϛ�ΎѧѧϤϛ��̃��ϢϬϳΪѧѧϟϝϮѧѧϛϮΗϭήΑ���΃�Δѧѧγ΍έΪϟ΍�ΖΤѧѧοϭ΃��Ε΍ϭΩϷ΍�ϥ

��������������΍ΪѧΟ�Δϳέϭήπϟ΍�Ε΍ϭΩϷ΍�ξόΑ�Ϧϋ�΍Ϊϋ�ΓήϤΘδϣ�ΓέϮμΑ�ΓΩϮΟϮϣ�ϯϭΪόϟ΍�έΎθΘϧ΍�ϊϨϣ�ΔγέΎϤϤϟ�Δϣίϼϟ΍

����ϪΟϮϟ΍�ωΎϨϗϭ�ΔϴϟΰϨϤϟ΍�Ε΍ίΎϔϘϟ΍�����ϞΜϣ���˯ΎϨΛ΃�ϦϴϛέΎθϤϟ΍�ΔΒϗ΍ήϣ�ϝϼΧ�Ϧϣ�ˬϢϬϠϤϋ���ϥ΃�Δѧγ΍έΪϟ΍�ΕήѧϬχ΃�

�����ΎϤϨϴΑ�ϢϬϳΪϳ΃�ϞδϏ�ϞδϐΑ�΍ϮϣΎϗ�ςϘϓ�̃���΍ϭήϴϏ�̃�ήϤϟ΍�ϦϴΑ�Ε΍ίΎϔϘϟ΍�ϰο�Ϣϔϟ΍�ωΎϨϗ�˯΍ΪΗέ΍ϭ�ˬ���̃�

ˬΎϣ΃���������΢τγ΃�ήϴϬτΘΑ�΍ϮϣΎϗ�̃��έήγ������ϢϘόϣ�ϝϮϠΤϤΑ�ϥΎϨγϷ΍���ϭ�������ϭ�Δѧϴ΋ΎϗϮϟ΍�ήϴϳΎόϤϟΎΑ�Δϳ΍έΩ�ϰϠϋ

�ΎѧѧϬϔϳήόΘΑ�΍ϮϣΎѧϗ�������ΔѧѧΤϓΎϜϣ�ΕΎѧѧγέΎϤϣ�ϦϴѧΑ�Δϴ΋ΎμѧѧΣ·��ΔѧѧϟϻΩ�Ε΍Ϋ�ϕϭήѧϓ�ΪѧѧΟϮΗ�ϻ�Ϫѧϧ΃�Δѧѧγ΍έΪϟ΍�Ζϔθѧѧϛ�Ϊѧϗϭ

��ΔѧѧϴϋΎϤΘΟϻ΍�Ε΍ήѧѧϴϐΘϤϟ΍ϭ�ϯϭΪѧѧόϟ΍�Δѧѧϴϓ΍ήϏϮϤϳΪϟ΍�ϭ����ΎѧѧϤϛ���ΩϮѧѧΟϭ�Δѧѧγ΍έΪϟ΍�ΖΤѧѧοϭ΃���ΔѧѧϟϻΩ�Ε΍Ϋ�ϕϭήѧѧϓ

�ϯϭΪѧѧόϟ΍�ΔѧѧΤϓΎϜϣ�ΕΎѧѧγέΎϤϣ�ϦϴѧѧΑ�Δϴ΋ΎμѧѧΣ·���έΎθѧѧΘϧ΍�ϊѧѧϨϣ�ϰѧѧϠϋ�ΐϳέΪѧѧΗ�ϰѧѧϠϋ�ϲѧѧγ΍έΪϟ΍�ΞϬϨѧѧϤϟ΍�ϝΎϤΘѧѧη΍�ϭ�

�ϯϭΪόϟ΍�ϙΎϨϫ�ϥ΃�ϰϟ·�Δγ΍έΪϟ΍�ΖμϠΧϭ���ΔϠϗϥΎϨγϷ΍�Ε΍ΩΎϴϋ�ϲϓ�ΔϴΤμϟ΍�ΔϳΎϋήϟ΍�ϲϣΪϘϣ�Ϧϣ�ϡ΍ΰΘϟ΍�� 

��

ΕΎϴλϮΘϟ΍��

������ΐϳέΪѧѧΘϟ΍�ϞѧѧΜϣ�ΕΎϴѧѧλϮΘϟ΍�ξѧѧόΑ�ΔѧѧΜΣΎΒϟ΍�ΖϣΪѧѧϗ�ϲѧѧϓ�ˬΔѧѧϣΪΨϟ΍���ϲϣΪѧѧϘϣ�ΔϛέΎθѧѧϣϭ���ϲѧѧϓ�ΔѧѧϣΪΨϟ΍��ήϳϮѧѧτΗ�

ˬϝϮϛϮΗϭήΒϟ΍ϢϴϴϘΘϟ΍ϭ�Ϊλήϟ΍�ΰϳΰόΗϭ�ΔόΑΎΘϤϟ΍�ϭ��ˬΔϣΪΨϟ΍�ϲϣΪϘϣ�ϊϣ�ϝϮϛϮΗϭήΒϟ΍�ϞϛΎθϣ�ΔθϗΎϨϣ�ϭ���
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