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ASSESSMENTS OF KNOWLEDGE OF NURSES WORKING IN HEMODIALYSIS 

UNITS IN AL-NAJAF ON TOWARD INFECTION CONTROL MEASURES 

ABSTRACT 

HASSOONI, Hussein Abdulzahra.  Assessments of Knowledge of Nurses 

Working in Hemodialysis Units in Al-Najaf on Toward Infection Control Measures, 

(Master of Science), Çankırı, 2022. 

Background: Renal failure patients undergoing hemodialysis treatment and nursing 

staff working in hemodialysis units are at a significantly increased risk of healthcare-

acquired infections, for example, blood-borne infections such as hepatitis B virus, 

hepatitis C virus, human immunodeficiency virus, and bacterial and fungal infections 

due to repeated and prolonged exposure to many potential pollutants in the 

hemodialysis setting. Healthcare-acquired infections are the most common reason for 

hospitalization and mortality rates among hemodialysis patients after cardiovascular 

disease. Nursing staff’s compliance with infection control and prevention measures 

reduces transmission, therefore standard precautions must be adhered to in 

hemodialysis units. Objective: The aims of the study is to assess knowledge of 

nurses working in hemodialysis units towards infection control measures.  Materials 

and Method: Quantitative design (the descriptive cross-sectional study) was used to 

achieve the objectives of this study. This study was conducted in the hemodialysis 

units at Al-Najaf city hospitals in Iraq between March 2022 and April 2022 based on 

a non-probability sampling (purposive sampling). The sample consisted of 100 

nurses including 59 nurses working in Al-Sadr Medical City Hospital and 41 nurses 

working in Al-Hakim General Hospital. A questionnaire was prepared as a data 

collection tool and consists of two parts. The first part includes the socio-

demographic information of the nursing staff (age, gender, level of education, 

residence, marital status, workplace, years of experience in hospitals, years of 

experience in hemodialysis unit, participation in training courses related to 

hemodialysis units, participation in training courses related to infection control 

measures, and doses of the hepatitis vaccine they got). The second part includes 39 

multiple-choice questions aiming to assess knowledge of nurses working in 

hemodialysis units about infection control measures. The number of correct answers 

was used to measure each nurse's knowledge level. They were rated as two points for 

correct answer and one point for incorrect answer. Descriptive and inferential 

statistics were used to analyze the results. Results: The findings of the study showed 

that the majority of the participants were female and aged between 25 and 29 years, 

had a bachelor of nursing, lived in urban cities, were married and were well-

experienced in working in hospitals and hemodialysis units, and a great majority of 

them got the hepatitis vaccine, most of them also received training courses on 

hemodialysis and infection control measures. The results revealed that the nurses' 
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knowledge of the infection control measures was average (moderate). 74,95% had a 

statistical mean score of 1,499. The findings also showed a high level of statistical 

significant correlation between nurses' knowledge of working in hemodialysis units 

and socio-demographic information in line with the critical and unique nature of 

hemodialysis units, such as the educational level of socio-demographic information, 

participation in training courses on hemodialysis units inside and outside Iraq, and 

participation in training courses on infection control measures training inside and 

outside Iraq, the number of infection control training courses, and duration of 

infection control training courses. The probability value were (p < = 0,05). 

Conclusions: The study concluded that most of the participants had knowledge 

about infection control measures and there was a highly statistically significant 

correlation between nurses' knowledge levels and their socio-demographic 

information, but because of the critical and unique nature of hemodialysis units, very 

strict procedures must be imposed in those units and nursing staff must be trained on 

infection control measures for hemodialysis units. 

Keywords: Hemodialysis, Infection Control Measures, Knowledge, Nurse. 
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NECEF’TE HEMODİYALİZ ÜNİTELERİNDE ÇALIŞAN HEMŞİRELERİN 

ENFEKSİYON KONTROL ÖNLEMLERİNE YÖNELİK BİLGİLERİNİN 

DEĞERLENDİRİLMESİ 

ÖZET 

HASSOONI, Hussein Abdulzahra.  Necef’te Hemodiyaliz Ünitelerinde 

Çalışan Hemşirelerin Enfeksiyon Kontrol Önlemlerine Yönelik Bilgilerinin 

Değerlendirilmesi, (Yüksek Lisans Tezi), Çankırı, 2022.  

Giriş: Hemodiyaliz tedavisi gören böbrek yetmezliği hastaları ve hemodiyaliz 

ünitelerinde çalışan hemşirelik personeli hemodiyaliz ortamında birçok potansiyel 

kirleticiye tekrar tekrar ve uzun süreli maruz kaldıkları için hepatit B virüsü, hepatit 

C virüsü, insan immünyetmezlik virüsü gibi kan yoluyla bulaşan enfeksiyonlar ile 

bakteriyel ve mantar enfeksiyonları gibi hastane kaynaklı enfeksiyonlar açısından 

önemli ölçüde artmış risk altındadır. Hemodiyaliz hastalarında kardiyovasküler 

hastalıktan sonra en fazla hastaneye yatış ve ölüm oranlarından sorumlu olan hastane 

kaynaklı enfeksiyonlardır. Hemşirelik personelinin enfeksiyon kontrol ve önleme 

önlemlerine uyması bulaşmayı azaltır, bu nedenle hemodiyaliz ünitelerinde standart 

önlemlere uyulmalıdır. Amaç: Bu çalışmanın amacı, hemodiyaliz ünitelerinde 

çalışan hemşirelerin enfeksiyon kontrol önlemleri hakkındaki bilgisini 

değerlendirmektir. Materyal ve Metot: Bu çalışmanın amaçlarını gerçekleştirmek 

için nicel tasarım (tanımlayıcı kesitsel çalışma) kullanılmıştır. Bu çalışma, Irak 

Necef’te bulunan şehir hastanelerinin hemodiyaliz ünitelerinde Mart 2022 ile Nisan 

2022 tarihleri arasında olasılıksız örnekleme (amaçlı örnekleme) esas alınarak 

yapılmıştır. Örneklem , Al-Sadr Medical City Hospital'da çalışan 59 hemşire ve Al-

Hakim General Hospital'da çalışan 41 hemşire olmak üzere 100 hemşireden 

oluşmaktadır. Veri toplama aracı olarak iki bölümden oluşan bir soru formu 

hazırlanmıştır. Formun birinci bölümünde, hemşirelik personelinin sosyo-demografik 

özellikleri (yaş, cinsiyet, eğitim düzeyi, ikamet yeri, medeni durum, işyeri, 

hastanelerdeki deneyim yılı, hemodiyaliz ünitesindeki deneyim yılı, hemodiyaliz 

üniteleri ile ilgili eğitim kurslarına katılım, enfeksiyon kontrol önlemleri ile ilgili 

eğitim kurslarına katılım ve oldukları hepatit aşısı dozu) yer almaktadır. İkinci bölüm 

ise, hemodiyaliz ünitelerinde çalışan hemşirelerin enfeksiyon kontrol önlemleri 

hakkındaki bilgilerini değerlendirmeyi amaçlayan 39 çoktan seçmeli soru 

içermektedir. Her hemşirenin bilgi düzeyini ölçmek için doğru cevap sayısı 

kullanıldı. Cevaplar, doğru cevaba iki puan ve yanlış cevaba bir puan şekilde 

değerlendirildi. Bulguları tanımlayıcı ve çıkarımsal istatistikler kullanılarak analiz 

edilmiştir. Bulgular: Araştırmanın bulgularına göre, katılımcıların çoğunluğunun 

kadın ve 25-29 yaş aralığında olduğu, hemşirelik mezunu olduğu, kentlerde yaşadığı, 

evli olduğu ve hastane ve hemodiyaliz ünitelerinde uzun süreli çalışma tecrübesine 
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sahip olduğu, büyük bir çoğunluğunun hepatit aşısı olduğu ve çoğunun hemodiyaliz 

ve enfeksiyon kontrol önlemleri konusunda eğitimler aldığı tespit edilmiştir. 

Bulgular, hemşirelerin enfeksiyon kontrol önlemleri hakkındaki bilgilerinin orta 

düzeyde olduğunu ve %74,95’nin istatistiksel ortalama puanının 1,499 olduğunu 

ortaya koydu. Bulgular ayrıca, hemşirelerin hemodiyaliz ünitelerinde çalışmaya 

yönelik bilgileri ile sosyo-demografik bilgileri arasında hemodiyaliz ünitelerinin 

kritik ve benzersiz doğası doğrultusunda yüksek düzeyde istatistiksel olarak anlamlı 

bir ilişki olduğunu göstermiştir, bu sosyo-demografik bilgiler arasında eğitim düzeyi, 

Irak içinde ve dışında hemodiyaliz ünitelerine yönelik eğitim kurslarına katılım, Irak 

içinde ve dışında enfeksiyon kontrol önlemleri eğitim kurslarına katılım, enfeksiyon 

kontrol eğitim kurslarının sayısı ve enfeksiyon kontrol eğitim kurslarının süresi yer 

almaktadır. Olasılık değeri (p < = 0,05) idi. Sonuç: Çalışma, katılımcıların çoğunun 

enfeksiyon kontrol önlemleri hakkında orta düzeyde bilgiye sahip olduğu ve 

hemşirelerin bilgi düzeyleri ile sosyo-demografik özellikleri arasında yüksek 

düzeyde istatistiksel olarak anlamlı bir ilişki olduğu sonucuna varmıştır, ancak 

hemodiyaliz ünitelerinin kritik ve benzersiz niteliği nedeniyle, bu birimlerde çok sıkı 

prosedürler uygulanmalı ve hemşirelik personeline hemodiyaliz birimlerine yönelik 

enfeksiyon kontrol önlemleri hakkında eğitim verilmelidir. 

Anahtar Kelimeler: Bilgi, Enfeksiyon kontrol önlemleri, Hemodiyaliz, 

Hemşire. 
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1. INTRODUCTION

1.1. General Background 

Infection prevention and control measures constitute the central pillar to 

preventing the outbreak of infections and reducing the spread of infections in 

hospitals and healthcare centers as they cause serious harm to patients, healthcare 

workers, and the community. It is a reliable scientific method and a sound practical 

decision since they strengthen pathology, epidemiology, and health systems. 

Infection control occupies a privileged position in the global health system because it 

concerns the safety of both patients and healthcare personnel, prevents complications 

of infections, and reduces financial burdens over countries' health systems (Rajih, 

2020). Healthcare-acquired infections detected after admission to hospitals or other 

healthcare settings, including hemodialysis units, also called as nosocomial or 

healthcare-acquired infections (Jabbar and Mohammed, 2021). 

Hemodialysis units are considered highly epidemic areas in which viral, 

bacterial, fungi, parasites, and other serious diseases are common and affect patients 

and the medical staff working in those units. In order to prevent these infections, 

these units must have special areas or establish strict measures to control infection 

and prevent its transmission. Patients undergoing hemodialysis are exposed to 

transfusion-transmitted infections, as is the case for healthcare professionals (Jabbar 

and Mohammed, 2021). About 11 percent of people with End-Stage Renal Disease 

(ESRD) die every year due to the infection and the associated consequences. 

Hemodialysis patients are increasingly admitted to the hospitals to receive treatment 

due graft infection, a severe illness. Numerous studies have reported that five to 

fifteen percent of patients become infected due to their grafts. In the first year after 

the admission to hospital, patients’ risk of infection may be higher (Himmelfarb and 

Sayegh, 2010). 

The World Health Organization (WHO) defines healthcare-acquired 

infections (HAIs) as infections acquired by patients in hospital. Infections that begin 
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to show symptoms after discharge of patients and those that infect healthcare 

workers (HCWs) from infected patients are also included in this category. According 

to the WHO, more than 1,4 million people globally are infected with HAIs. Hepatitis 

B virus (HBV), Human immunodeficiency virus (HIV), and other viral diseases are 

the most common blood-borne infections. These infections pose a significant danger 

to healthcare professionals, particularly surgeons. Even if healthcare professionals 

are not infected, they may transmit infection to patients with weak immune systems 

or open wounds and other healthcare workers. Many of HAIs are caused by the reuse 

of needles and the failure to use personal protective equipment (PPE) properly. Both 

are significant causes of needle-stick injuries. Healthcare workers have a 1,2–10% 

chance of developing Hepatitis C virus (HCV) infection if they get pricked by a 

needle that was used on patient with HCV. Additionally, healthcare professionals 

(HCPs) who treat asymptomatic patients and thus may be infected but do not follow 

the established procedures run the risk of contracting these illnesses (Ashraf, Dhedhi 

and Jiwani, 2021). 

In the United States, more than 425,000 people are receiving maintenance 

hemodialysis. To undergo hemodialysis, patients must have vascular access, which 

may be a catheter, an expanded blood artery, or a graft. Infections entering the 

bloodstream and the vascular access site in hemodialysis patients cause significantly 

morbidity and death. Arteriovenous fistulas (AVFs), synthetic arteriovenous grafts, 

tunneled central lines, and non-tunneled central lines are four forms of hemodialysis 

vascular access that increase risk of infection. Other catheter-graft hybrid devices 

may be used to get access to the body. Hemodialysis patients are particularly 

vulnerable to antibiotic-resistant bacterial infections because of both how frequent 

they are admitted to the hospital and how many medications they have to take. 

Keeping track of infection rates is essential for preventing diseases (Center for 

Disease Control and Prevention [CDC], 2022). 

1.2. Importance of The Study 

Patients with ESRD receiving hemodialysis treatment are at high risk of 

developing life-threatening infections. The infection leads to a significant morbidity 

rate and is second only after cardiovascular disease as a cause of death in patients 

with ESRD. Most of bloodstream infections are associated with vascular access, 
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mainly the use of a central venous catheter. In addition to bacterial infections, 

patients undergoing hemodialysis are also susceptible to viral infections, including 

HBV, HCV, HIV, and influenza. Outbreaks of HCV infection in hemodialysis units 

continue to occur at an alarming frequency mostly due to poor infection control 

practices (Boyce and Vijayan, 2018). 

Healthcare-acquired infections are a serious problem worldwide, including 

Iraq. They lead to many deaths and infectious diseases among patients, nursing staff, 

and healthcare providers and incur high health care costs. There are numerous 

reasons why nosocomial infections are a more significant concern in the 21st century. 

Healthcare-acquired infections are those acquired in a primary care unit that first 

appear two or more days after hospitalization or within a month after discharge from 

the hospital. These include hospitals that host many patients whose immune systems 

are often very weak and those who receive treatment in outpatient clinics and then 

turn to those hospitals. This means that hospitalized patients are more prone to 

chronic diseases. Because of carrying out many medical procedures that go beyond 

the barriers of health protection, including transferring medical staff from one patient 

to another, thus providing a means for the spread of pathogens, and insufficient 

sanitation protocols regarding sterilization of medical uniform equipment, hand 

washing, and other preventive measures that hospital staff may not take into account 

or are too negligent in isolating patients from infectious agents, and routine use of 

antimicrobial agents in hospitals create selective pressure for the emergence of 

resistant strains of microorganisms. Necessary infection control precautions that are 

easy to apply, inexpensive, and widely accessible techniques must be taken to reduce 

the risk of infection and its spread (Iraqi MOH and USAID, 2011; Revelas, 2012). 

“The importance of infection control and prevention measure programs in 

Iraqi health care facilities” was emphasized by the Ministry of Health based on its 

2020 research plan, which cited the WHO and CDC guidelines in this field as well as 

the importance of these programs in protecting HCWs, patients, and the community 

from HAIs (Jabbar and Mohammed, 2021). 

Patients undergoing hemodialysis and nursing staff are at risk for HAIs 

caused by invasive therapeutic procedures. Most of these patients need at least one 

hospitalization annually to be protected against these infections. Deficient immune 
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status, invasive hemodialysis treatment involving prolonged exposure to blood by 

reaching vessels and extracorporeal circuit, placing patients next to each other and 

between the hemodialysis machines during sessions, repeated hospitalization and 

surgery with immunosuppressive therapy, poor nutrition, and hyperparathyroidism 

and most importantly non-compliance of healthcare providers to follow standard 

precautions are all risk factors for patients that may increase the incidence of HAIs 

(Ahmed, Bayoumi and Hassan, 2019). 

Nurses have a critical role in extending the useful life of AVF and 

minimizing side effects. Before hemodialysis, the needling of AVF is critical. 

Hemodialysis via an AVF requires successful needling. An improper procedure can 

cause complications like stenosis and aneurysm growth, infections, hematoma, 

pseudoaneurysm, bleeding, and discomfort. AVFs may be maintained for a long time 

if the proper methodology is followed (Gharib Sabaq, Mohammed, Raafat Mahdy 

and Soliman Bahgat, 2022). 

Number of patients treated with maintenance hemodialysis in Iraq's Al-

Diwaniyah Teaching Hospital has increased significantly. The rate of patients with 

hepatitis virus infection is significantly higher than total number of patients, 

indicating that infection control measures in these facilities have been breached. 

Infection prevention and control procedures may be improved and increased by 

training of nursing staff. Infection control education programs aiming to increase or 

improve knowledge of hemodialysis nursing staff should be implemented in order to 

reduce the prevalence of infections, as shown by the outbreak of this disease (Jabbar 

and Mohammed, 2021). 

1.3. Statement of The Problem 

Assessments of knowledge of nurses working in hemodialysis units in Al-

Najaf on towards infection control measures. 

1.4. The Objective of The Study 

The aims of the study to assess knowledge of nurses working in hemodialysis 

units towards infection control measures. 
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1.5. Assumptions of The Study 

Nursing staff, healthcare providers, patients, their relatives, and other 

employees working in hemodialysis units adhere to infection prevention and control 

standards and measures. Nursing staff, employees, and patients should be trained on 

infection prevention and control measures to prevent and reduce infection in 

hemodialysis units. 

1.6. Limitations of The Study 

The study faces a number of limitations. The first limitation is that there was 

a lack of sources and previous studies on the subject of the study in Iraq. No study 

was found on infection prevention and control in hemodialysis unit abundance. The 

second limitation is that there was the lack of updated evidence or guides about 

infection prevention and control in Iraqi hospitals and health institutions, bearing in 

mind that the latest update dates back to 2009 and was issued by the Iraqi Ministry of 

Health. Another limitation is that some of the nurses were less cooperative than 

others or were not cooperative at all. 
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2. LITERATURE REVIEW 

2.1. General Overview 

Infections in hospitals were common in antiquity, as indicated by Herodotus' 

reports on conditions in Roman and Greek hospitals between 1000 and 600 B.C. and 

according to Hipocrates' paper circa 400 B.C., the infection was known to exist. An 

"Egyptian sedge recorded circa 3000 before Birth Christ (B.C.)" may have been 

among the first to report hospital infections. Ayurvedic records on hospital infections 

date back to about 600 B.C. in India. The Indian sage Sushruta, who lived around 

400 B.C., emphasized the need to take steps to avoid the spread of infectious diseases 

(Rajih, 2020). 

Modern infection prevention can be dated to 1847 when the Hungarian 

physician and scientist Ignaz Semmelweis realized that a great number of mothers 

were dying of puerperal fever in his hospital because doctors were going straight 

from performing autopsies to delivering babies. The death rate dropped dramatically 

when he instructed doctors to wash their hands between the two procedures (Nield, 

2020). Although Semmelweis' discovery was considerably successful, he directly 

confronted the science and medicine at the time (Ataman, Vatanoğlu-Lutz and 

Yıldırım, 2013). 

The Center for Disease Control and Prevention [CDC] has been using 

hemodialysis units to check for hepatitis-related infections since the 1970s. In 

hemodialysis units, controlling the transmission of HBV has been a crucial aspect of 

infection prevention for decades. Rates of HBV infection in dialysis patients and 

healthcare workers dropped significantly after the CDC established infection 

prevention recommendations in 1977. Hepatitis B immunization was advised for 

chronic hemodialysis patients and hemodialysis workers as early as 1982 to lower 

the risk of transmission. Due to these activities, the prevalence of HBV in 

hemodialysis units dropped from 6,2% in 1974 to 0,12% in 2002 (Arduino, Kallen 

and Patel, 2010). 
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A nosocomial infection, often referred to as a healthcare-acquired infection, 

is contracted in hospitals or other healthcare settings. Any healthcare professional 

can experience HCAIs. The leading causes of HCAIs include bacterial, fungal, and 

viral agents. HCWs may spread germs and contaminated tools, towels, and air 

droplets. HCAIs can develop from externally polluted surroundings, other sick 

patients, and potentially infected hospital employees (CDC, 2018a). 

The patient's immunological status as well as infection control procedures, 

and the spread of infectious agents in society affect the risk of HCAIs (Martin-

Loeches, Rodriguez and Torres, 2018). 

Prolonged hospital stays, increased antimicrobial resistance, higher financial 

burdens for healthcare institutions, and higher costs for patients and their families, 

including the death of loved ones, are health-care-related consequences that must be 

addressed. Healthcare-acquired infections significantly increases mortality and 

morbidity rates and boost treatment costs. It is essential for healthcare organizations 

to improve patient care monitor and protect them from healthcare-acquired infections 

(Boyle, Donlon, Einarsdottir, McCann and Redmond, 2011). 

Patients with end-stage renal failure are more vulnerable to infection because 

of the increased exposure to infectious microorganisms caused by uremia. Infectious 

agents might be also transmitted since the technique requires extended durations of 

vascular access in the same setting and at the same time as other patients undergoing 

treatment. A higher risk of healthcare-acquired infections like blood-borne virus 

(BBV) or multi-resistant bacteria exists for dialysis patients who are often 

hospitalized and operated (Arduino, Nguyen and Patel, 2019). 

2.2. The Sources of Infection  

Healthcare-acquired infections can be classified as either endogenous (also 

known as self-infection) or exogenous (also known as cross-infection) infections 

(WHO, 2013a). 
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2.2.1. Endogenous infection 

Endogenous contagion or self-contagion, pathogens are identified in the 

patient when they arrive at the health care facility, but without any symptoms of the 

illness. The illness progresses over time (WHO, 2013a). 

2.2.2. Exogenous infection 

People contract exogenous infections only after they are admitted to hospital, 

and come in contact with contaminated equipment - upon which symptoms later 

develop (WHO, 2013b). 

2.3. The Chain of Infection 

The chain of infection refers to the process for infectious agents to spread 

from an infected person or a contaminated environment to another person. It consists 

of six links, one of which is complementary to the other. Infection does not occur if 

one or more of these links are out of action. Infection occurs when a pathogen moves 

from a tank and exits through an exit gate to move through one of the transmission 

routes, and a person at risk of infection enters through the entry gate. Infection 

control measures focus on understanding this chain to prevent its cycle from 

completing the six links; the essential link working on it is the mode of transmission 

loop to prevent transmission of pathogens to others (Ministry of Health Singapore, 

2017; Smith and Timby, 2014).  

According to the Ministry of Health Singapore, 2017, the infection chain 

consists of six links, including: 

1. Infectious agent or pathogens 

2. Reservoir 

3. Portal of exit 

4. Modes of transmission 

5. Portal of entry 

6. Susceptible host  
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2.4. Infection Prevention and Control  

Infection prevention and control (IPC) is a scientific approach and a practical 

decision to eliminate risks of healthcare-acquired infections by implementing 

infection control strategies and measures in all healthcare organizations to prevent 

and control transmission of healthcare-acquired infections to patients and healthcare 

providers as the community. Infection prevention and control is based on 

strengthening of pathology, epidemiology, and health system to create an optimally 

healthy environment for infection control (WHO, 2020b). 

The most effective infection control process is prevention, which is achieved 

by breaking the series of contagions. Epidemiologists, physicians, and nurses should 

form an infection control committee to monitor and report infections, develop 

necessary infection control plans, prepare health programs for HCWs, improve their 

knowledge and practices, and implement measures for clients' sponsorship in all 

hospitals and health centers (Caroline and Mary, 2012; WHO, 2011). 

2.5. Infection Prevention and Control Measures 

Infection prevention and control measures are the significant cornerstones in 

establishing healthcare-acquired infection prevention. They act as barriers to stop or 

lessen the spread of infections to patients, healthcare workers, and the public. They 

protect healthcare workers from being infected with blood or body fluids potentially 

contaminated with infectious agents. Moreover, they provide a good healthcare 

environment to prevent complications and diseases for inpatients and shorten their 

length of hospital stay and reduce the financial burdens on both patients and the 

healthcare institutions (Center for Health Protection [CHP], 2018, Last update: June 

2020; Lemass, Mcdonnell, O ’connor and Rochford, 2014). 

Infection control measures refer to the lowest preventative measures stratified 

to each patient, in situation of confirmed or suspected contagious illnesses, in every 

healthcare area. These measures have been put in place to protect HCWs and prevent 

the spread of infections among patients. They include Medical waste management, 

safe injection techniques, hand hygiene, use of personal protective equipment (PPE), 
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respiratory hygiene and cough etiquette, as well as cleaning, disinfection, and 

sterilization of medical instruments and equipment (CDC, 2018b; WHO, 2019). 

2.5.1. Hand hygiene 

Hand hygiene is an essential aspect of infection control and preventive 

measures, if not the most important, as it reduces and prevents transmission of 

infectious agents through the hands of medical, healthcare, and nursing staff to 

patients. It is the most cost-effective method and infection control measure and 

should be performed before and after any medical procedure or patient intervention 

or after contact with contaminated objects or surfaces (CDC, 2020a; Hogston and 

Marjoram, 2011). 

The hands of nursing staff are one of the most common avenues for spreading 

HAIs. There are five steps in the hand hygiene process, including the transmission of 

germs via contaminated hands in healthcare settings. This includes the pathogens 

produced by infected patients, contaminated hands of HCWs, the length of time the 

pathogen may live on contaminated hands, not using materials to remove 

contaminants from the hands, and transmission of the disease by contaminated hands 

to another patient (Karkar, 2016). 

To prevent the spread of infectious agents in healthcare settings, hand 

hygiene has long been recognized as an essential component among infection control 

measures. Alcohol-containing disinfectants that do not require water as a part of hand 

hygiene is another alternative to washing hands with soap and water or 

antimicrobials. Hand hygiene habits are critical to reducing MRSA and VRE 

infections (CDC, 2019a). 

The type of procedure, level of contamination, and desired duration of 

antimicrobial action on the skin affect the optimum way to wash hands. If hands of 

healthcare providers are dirty from different contaminants (e.g. blood or body fluids), 

they must wash them with normal or anti-bacterial soap and warm water before they 

conduct non-surgical procedures or do routine checks. However, sterilized alcohol or 

hand gel are still employed (CHP, 2018, Last update: June 2020). 
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Five moments for hand hygiene 

The World Health Organization has identified five key points or moments 

related to hand hygiene that should be followed by all healthcare workers (figure 

2.1), which include: 

1. Before touching the patients. 

2. Before clean/ aseptic procedures. 

3. After body fluid or blood exposure. 

4. After touching the patients. 

5. After touching the patients' surrounding and equipment (WHO, 2020c). 

 

Figure 2.1 Five moments for hand hygiene (WHO, 2009). 

Types of hand washing 

A. Routine hand washing 

Hands are usually cleaned to remove dirt and organic materials and reduce 

temporary germs using regular soap and warm water for 40 to 60 seconds (Ministry 

of Health (MOH) / World Health Organization [WHO], 2009). 
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B. Surgical hand washing 

Surgical hand washing removes infectious agents, kills them, and gives a 

long-lasting effect, which is required before performing invasive or surgical 

procedures. The hands and forearms are washed with warm water and anti-bacterial 

soaps (such as chlorhexidine, iodine, iodophor, chloroxylenol, and triclosan) for 3-5 

minutes. They are then dried with a sterile towel (MOH/ WHO, 2009). 

C. Alcohol-based hand rub 

Disinfecting and rubbing the hands to sterilize them with alcohol (ethanol 

70%) for 15-30 seconds eliminates microorganisms when the hand is not visibly 

stained. This process has a long-lasting effect. Alcohol-based hand rub is considered 

the best standard for implementing hand hygiene in healthcare settings (MOH/ 

WHO, 2009). Long nails or artificial fingers are banned for HCWs because artificial 

nails can host gram-negative bacteria and yeasts (Ministry of Health Singapore, 

2017). 

Hand care 

1. Normal skin is the primary means of defense against infection. 

2. HCWs must coat whole injuries & scraping by a water-reluctant dressing. 

3. Using appropriate cream to maintain the moisture of hands.  

4. Avoiding to use personal hand creams because they may interact with sterilizers 

or disinfectants used for hand hygiene in the hospital (Ministry of Health 

Singapore, 2017). 

2.5.2. Personal protective equipment  

HCWs and patients may be protected from infectious agents by using barriers or 

equipment (gloves, apron, surgical mask, N95 respirator, goggle, and face shields). 

The use of personal protective equipment does not eliminate infectious agents, and 

protective gear does not dispense with hand hygiene. Hand hygiene and the use of 

protection tools complement each other in the fight against infection. Personal 

protective equipment (PPE) must be used by adhering to the following rules: 
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1. A vast number of protective equipment must be readily available. 

2. Selection of protective equipment must be based on the evaluation of hazards. 

3. Protective equipment must be stored in a temperature and moisture-controlled 

area, as recommended by the manufacturer, and the expiration date must also be 

checked (CHP, 2018, Last update: June 2020). 

Gloves 

Gloves are an essential component of PPE because they prevent hands from 

contacting contaminated sources such as the skin of colonized patients or 

contaminating with multi-resistant microorganisms, fluids, or blood. They also 

protect healthcare workers from microbes in hemodialysis units. Gloves can vary in 

the following characteristics: content (latex, nitrile, vinyl), sterility (sterile or non-

sterile), length, and size (only for the wrist or covering the entire forearm) (Pan 

American Health Organization, 2018). 

In hemodialysis centers, gloves are highly recommended since the nursing 

staff contacts the patient's skin or equipment. When HCWs begin to care for the next 

patient or move between stations, they should change their gloves and perform hand 

hygiene after each contact. If a sterile aseptic procedure such as vascular access 

insertion or catheter handling or manipulation is required, then HCWs should wear 

the sterile gloves (Adhikari and Attaulhaq, 2019). 

Types of gloves 

A. Non-sterile gloves 

It is a disposable glove for non-invasive procedures, mucous membranes, 

draining injuries, non-intact skin, or working with materials contaminated with 

bodily fluids, blood, or secretions (Reid, 2013). 

B. Sterile gloves 

HCWs use sterile gloves when their hands come into contact with naturally 

sterile sites, during any surgical or medical intervention, or when they use sterile 

clinical devices (urinary catheters, wound dressings, central venous line insertion, 
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lumbar puncture, so on). They wear these gloves only once and preferably near the 

patient’s area so as not to become contaminated; and they must take them off 

immediately after the end of procedure, and must change their gloves for each new 

patient, and most importantly, wash their hands after removing and disposing their 

gloves in the right place (National Health & Medical Research Council [NHMRC], 

2019). 

C. Reusable gloves (Thick) 

Gloves that are reused after sterilization can be used for handling waste or 

hazardous tools or when cleaning in the hospital (Methods of disinfection of 

equipment and tools, handling of medical waste, handling of sharps, and use of 

disinfectants, detergents, and chemicals) (Ministry of Health / WHO, 2009). 

Gown 

Gowns are often used in combination with additional layers of protection. It 

is the first portion of the protective gear to be put on. The gown typically covers the 

whole lower half of the body, including the sides and arms, from the bottom of the 

neck to mid-thigh. All HCWs must have access to gowns in the correct sizes to 

protect their whole body. They must not wear their gowns outside of their work area. 

HCWs must take their gowns from the inside off first, and then carefully wrap them 

up in order to correctly remove the gown. It is disposed of in a container designed for 

infectious medical waste to avoid the spread of infection (CDC, 2007, Last update: 

July 2019). 

Types of gown 

A. Non-sterile gown 

Plastic or single-use gowns are usually made of impermeable materials. The 

healthcare providers wear them during routine procedures to protect their clothing 

from potential contamination (MOH/ WHO, 2009; National Center for Disease 

Control [NCDC], 2020). 
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B. Sterile gown 

Sterile gowns are used when medical interventions that could cause blood or 

body fluids to splatter require a sterile field. This type of gown is covered and made 

of materials impermeable to fluid, but an apron is used over it if it is permeable to 

fluid (NCDC, 2020). 

Mask 

It is a protective medical equipment used by healthcare workers, patients, and 

their relatives (visitors) to protect themselves from the spread of pathogenic 

organisms through sneezing or coughing. The mouth, nose, eyes, and mucous 

membranes are gateways for pathogens to enter the body. When a person can 

transmit infectious agents by coughing or sneezing through droplets or air, a 

respirator should be used to prevent the spread of infection by everyone, especially at 

close distances (Furrows and Rose, 2014). 

Types of mask 

A. Surgical mask 

A surgical mask protects healthcare providers from inhaling droplet-borne 

respiratory pathogens. The mask has fluid-resistant properties, as it prevents the 

spread of pathogens such as chickenpox and meningococcal disease and is used 

when a person is in close contact with an infected person or within about three feet of 

this person (Occupational Safety and Health Administration [OSHA], 2009). 

B. N95 mask 

It is a protective mask for the respiratory system designed to filter out 

airborne pollutants. It eliminates at least 95% of tiny (0,3 microns) particles, when it 

is appropriately worn. However, this does not eliminate any possibility of the risk of 

infection transmission. This mask has specific measurements, and its edges are 

narrow. It is not used for children because it is large for them. It is not used for adults 

with a high density of facial hair (a thick beard) because it crosses microbes through 

the hair (The United State Food and Drug Administration [FDA], 2020). 
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C. N100 or P3 mask 

It is utilized for skin and mucous membrane penetration and pulmonary 

excretion suction as well as working in laboratory, environments full of 

microorganisms, and with patients suffering from hemorrhagic fever. It is also 

employed for a variety of other operations. Due to its high cost, this filter only needs 

to be used once and can then be accessed at all times after being sterilized and used 

by the same person. HCWs use three or five surgical masks if they are not accessible 

for specific activities (CDC, 2020b). 

Goggles and face shields 

Healthcare providers use them to protect their eyes, noses, and mouths from 

blood and bodily fluid splashes, particularly during surgical operations such as 

removal of fluid from the throat and trachea and removal of the catheter. Traditional 

glasses cannot be used to prevent "blood or bodily fluids" from splattering because 

they were not intended for this use (James, 2014). 

Head cap 

The head cap is a protective barrier covering the head that healthcare 

providers use during surgical procedures to protect the hair from the risk of infection. 

Healthcare providers' scalps and hair are protected from blood, infectious fluids, and 

secretions while providing medical services (MOH/ WHO, 2009). 

Footwear 

Nursing staff and sanitation workers at healthcare institutions utilize these 

equipment to protect themselves from potentially dangerous sharps, bloodstains, and 

other potentially contaminated fluids. Impermeable soles are required for using in 

HD units. Shoe covers may keep shoe-borne pollutants at bay (National Guidelines 

for Infection Prevention and Control in Healthcare Facilities [NGIPCHF], 2020). 

2.5.3. Respiratory hygiene and cough etiquette 

Cough etiquette and respiratory hygiene are essential in infection control and 

prevention measures. They prevent the spread of infections through droplets or air, 
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so people must sneeze in a particular tissue paper and thrown into a container 

designated for infectious medical waste; or bend their elbow and sneeze in it by 

bearing in mind the importance of washing hands. They sterilize themselves after 

sneezing or coughing or contact with objects contaminated with respiratory 

secretions (CHP, 2018, Last update: June 2020). 

Infection control measures in hemodialysis units must be followed very 

carefully for people, who cough due to several respiratory illnesses, including 

influenza and MRSA, or may be infected, in order to avoid the spread of all 

respiratory infections. Hemodialysis centers should have posters and resources to 

educate patients about the risks of hemodialysis in order to reinforce precautions 

(wipes, alcohol hand sanitizer) (Barnes et al., 2010). 

2.5.4. Cleaning, disinfection, and sterilization 

In healthcare institutions, cleaning, disinfection, and sterilization are key 

factors in preventing and minimizing the occurrence of healthcare-acquired with 

infections. There should be a committee of experts made up of people specialized in 

their fields as well as those specialized in infection control and prevention who take 

upon themselves the task of providing modern and essential instructions and 

directions regarding these necessary operations such as collecting, transporting, and 

storing tools and equipment, then cleaning, disinfecting or sterilizing them. HCWs 

then store these tools and equipment in designated places for later reuse. Incorrect 

cleaning, disinfection, and sterilization processes lead to healthcare-acquired 

infections, such as surgical and industrial ventilation (WHO & Pan American Health 

Organization [PAHO], 2016). 

Hemodialysis is one of the most dangerous departments because of its high 

infection and blood-borne illness rates. As a result, the cleaning, disinfection, and 

sterilization techniques employed in other hospital departments are not appropriate. 

When patients contact with contaminated surfaces and equipment, they are more 

likely to get infected. The cleaning procedures at a dialysis center are similar to those 

used in other medical facilities, but the heightened danger of cross-contamination 

sets this one apart (Arduino et al., 2019; MOH/ WHO, 2009). 
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Cleaning 

The concept of cleaning is a set of practices or processes used to remove 

foreign bodies such as dust and organic matter from tools and surfaces through water 

and detergents. Cleaning is a medical concept and is the first step before 

decontamination and disinfection of organic and inorganic matters. If disinfectants or 

sterilizers remain on surfaces, they will stick to tools or surfaces, lose effectiveness, 

and become harmful substances (CDC, 2008, update: May 2019). 

Disinfection 

Disinfection uses physical or chemical methods to remove pathogenic 

microorganisms from the body. When comparing disinfection with sterilization, it is 

considered less lethal because it removes the most prevalent pathogenic 

microorganisms, not all microbes (such as bacterial spores), by reducing the number 

of microorganisms to a rate that is neither harmful to health nor dangerous. 

Disinfection refers to the use of chemical products such as medium-level 

disinfectants to remove some bacterial spores and plant bacteria, in addition to low-

level disinfectants that are used to remove fungi, plant bacteria, and several viruses 

for no more than 10 minutes (Feidjel, Laalaoui and Sahli, 2017; Pan American 

Health Organization, 2018). 

A synergistic approach to disinfection guarantees that all of the germs on a 

surface are killed. The CDC recommends that an EPA-registered disinfectant be used 

for disinfection and sterilization of non-critical surfaces such as the outside of 

hemodialysis machines and their chairs and beds, as long as they are not 

contaminated with blood (Barnes et al., 2010). 

Sterilization 

Sterilization is a vital and necessary process used for surgical procedures and 

interventions, especially interventions that penetrate sterile sites of the body and kill 

all types of disease-causing infections, including infectious agents coated with 

germs. The evaluation process can be carried out by using either chemical or 

physical methods. Before performing the sterilization process for medical tools and 

devices, the following necessary instructions must be followed: 
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1. The instrument or device can withstand this process. 

2. Follow the recommendations and guidelines of manufacturer. 

3. It is not necessary to sterilize the medical instrument or device. 

4. Keep records and dates of sterilization operations for devices or equipment and 

ensure that they are stored after sterilization (Adam, 2015; Iraqi MOH and 

USAID, 2011).  

2.6. Safe Injection Techniques 

Safe and effective injection techniques are essential for preventive measures 

in infection control and a series of procedures in order to perform safe injections 

optimally for both patients and healthcare professionals. Injection safety refers to 

actions intended to avoid spreading infection between patients or nursing staff and 

avoid damage such as needle-stick injuries. According to the World Health 

Organization, a safe injection does not injure the patient while also not exposing the 

nurse to hazards. Patients and nursing staff are at risk of developing dangerous 

infectious and non-communicable diseases due to unsafe injection procedures 

(Jabbar and Mohammed, 2021). 

Viruses and other pathogens may continue to spread during routine medical 

procedures due to the primary causes, including incorrect injections, medication vial 

procedures, and intravenous infusions. Healthcare workers, nurses, and patients are 

often exposed to acute and chronic viral infections such as hepatitis B, hepatitis C, 

and human immunodeficiency virus (HIV) due to the incorrect use of unsafe 

injections. All healthcare providers should pay attention while administering the 

injection or handling its residue in order to protect patients from punctures or cuts 

and prevent the spread of infection. This includes the following actions: 

1. Avoid using the same syringe to administer medication to many patients at once. 

2. Change the needle only when using the same syringe if necessary. 

3. Avoid using multiple medications in the same syringe at the same time. 

4. Dispose of devices if their packaging is torn or punctured or the expiration date 

has been exceeded. 
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5. Preserve medication vials or intravenous bags. 

6. Apply standard injection safety procedures when preparing intravenous drugs and 

administering them to patients. 

7. Don't use injections if there are oral medications that have the same effect. 

8. To ensure proper health management, and dispose of the used syringes, needles 

and sharps (CDC, 2019a; CDC, 2019b; Barnes et al., 2010; NCDC, 2020; WHO, 

2020d). 

2.7. Medical Waste Management 

Medical wastes include all harmful and other materials as well as solid, 

liquid, or gaseous waste resulting from various medical care institutions, laboratories, 

drug stores, medical research centers, human and veterinary medicine factories and 

warehouses, veterinary clinics, and home nursing institutions. It is divided into: 

a. Non-hazardous medical waste: More than 75% of the total waste generated 

in a hospital contains non-hazardous medical waste that looks like home trash 

and poses no danger to personnel, and is subjected to disposal process like 

household trash. 

b. Hazardous medical waste: Hazardous medical waste constitutes 10%-25% 

of the total waste produced in hospitals, which can pose health risks because 

it contains one or more of the following properties 

(infectious/genotoxic/radioactive/acute) (Al-Hiyaly, Al-Nakkash, Faraj and 

Kasim, 2019; Garvin, Kuhn and Peters, 2009). 

Medical wastes are classified into two main categories: a) biomedical waste, 

(regarded as infectious or harmful waste), and b) general medical waste. Dialysis 

membranes, needles, and lines are considered as biomedical waste and should be 

placed in a particular container. Since dialysis fluid does not directly contact the 

blood, it is not classified as biomedical waste (Jeon et al., 2018). 
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Types of medical waste management 

Medical waste management is divided into following types: 

a. Contagious waste: It includes wastes produced as a result of laboratory 

procedures such as transplants and materials or devices contaminated with blood 

or other body fluids such as bandages and lab swabs. 

b. Morbid waste (pathological): The term "anatomical waste" includes a wide 

range of materials, including skin scraps, organ fragments, and the remains of 

deceased animals. 

c. Sharp waste: The term includes syringes, needles, disposable scalpels and blades, 

damaged vials and ampoules, and so forth... 

d. Chemical waste: It includes solutions and reagents utilized for the laboratory 

analyses, purifier, sterilizer, ponderous minerals found in therapeutic tools (e.g., 

mercury in cracked thermometers), and battery... 

e. Pharmaceutical waste: It includes unused and expired medical items such as 

medications, serum, and vaccinations. 

f. Toxic waste: It includes wastes that cause mutations or genetic changes in 

patients exposed to them due to their toxic properties, such as chemotherapy 

wastes. 

g. Radiation waste: Radionuclide-contaminated items, such as radioactive 

diagnostic or therapeutic compounds. 

h. Non-hazardous or ordinary waste: Biological, chemical, radioactive, or 

physical waste does not pose a threat and they are treated like household waste 

(MOH/ WHO, 2009; WHO, 2020a). 

Medical waste color coding 

1. Red bag for highly infectious wastes (garbage). 

2. Yellow bag for other contagious, anatomical, and sharp wastes (trash). 

3. Brown bag for chemical wastes (medication). 

4. Lead containers for radioactive wastes to avoid contamination. 

5. Blue bag for chemotherapy wastes. 
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6. Black bag for non-hazardous medical wastes (household) (Iraqi MOH and 

USAID, 2011; MOH/ WHO, 2009). 

2.8. Special Considerations for Infection Prevention and Control Measures in 

Hemodialysis Unit 

2.8.1. Quality of water treatment and testing in hemodialysis 

Water quality is critical to achieve an effective hemodialysis and enhance 

patient safety. Failure to reach the required water quality can cause profound effects, 

including increased morbidity and mortality rates among patients. Previous studies 

and empirical evidence have demonstrated that high-purity dialysis fluid is 

associated with lower inflammatory markers, reduced systemic inflammation, 

preservation of residual renal function, reduced tolerance to erythropoietin, and 

lower rates of cardiovascular disease. A quality system is required that takes into 

account the governance, planning, servicing, installation, commissioning, water 

monitoring, and repair of water treatment systems in dialysis centers (Bouhaha, 

Dammang and Karkar, 2014; HSE-Health Protection Surveillance Centre, 2015). 

2.8.2. Vascular access infection  

Skin breakdown, erythema, purulent exudates, and loculated fluid are all 

signs of vascular access infection. Bacteria may spread via the bloodstream if the 

access site is infected. Bacteremia rates vary based on access method; while catheters 

have the highest risk, fistulas have the lowest risk. S. aureus, gram-negative bacilli, 

coagulase-negative staphylococci, fungi, and gram-positive cocci are the most 

common pathogens that cause vascular access infections (Himmelfarb and Sayegh, 

2010). 

In hemodialysis patients, vascular access through central venous catheters is 

the primary risk factor for infection. In contrast to those in other units, hemodialysis 

patients cannot survive without vascular access. Permanent (tunneled, cuffed) 

catheters are preferred over temporary (non-tunneled, non-cuffed) catheters because 

of the decreased infection risk associated with the latter. Permanent catheters have a 

ten-fold increased risk of infection than catheters that are only used for short periods 



23 

(fistulas or grafts). On the other hand, fistulas have a lower risk of infection (Barnes 

et al., 2010). 

2.8.3. Blood borne virus  

Diagnostic and research findings in hepatitis infections associated with 

hemodialysis have demonstrated that transmission is possibly due to ineffective 

infection prevention measures. Patients undergoing hemodialysis are more likely to 

get blood-borne virus (BBV) infections such as HBV, HCV, and HIV. Hemodialysis 

units should have an established protocol for regularly monitoring BBV infections to 

prevent their spread (CHP, 2018, Last update: June 2020). 

A. Hepatitis B virus  

Nursing staff know the risk of catching the hepatitis B virus. An infectious 

risk occurs when biological fluids such as blood, tissue, and other body fluids come 

into touch with the mucous membranes or inappropriate skin. HBV is highly 

contagious, spreads rapidly, and can survive outside the body for seven days 

(NIPCG, Sierra Leone, 2015). 

Prevention of hepatitis B virus transmission 

Hemodialysis units should take into account these recommendations to avoid 

the spread of hepatitis B virus: 

1. Adherence to all standard precautions is the most efficient strategy to prevent the 

spread of HBV. 

2. Healthcare providers should avoid to use vials multiple times by discarding vials 

after a single usage. 

3. Healthcare providers should clean the hemodialysis machine in for each patient's 

treatment accordance with the manufacturer's recommendations. 

4. Treatment for HIV or HCV patients does not necessitate an isolated area if 

universal precautions and infection control measures are followed. 

5. Nursing staff who are not immunized against HBV, especially those not infected 

with HBV, should not perform dialysis for patients infected with HBV 

(Douthwaite et al., 2019). 
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B. Hepatitis C virus  

Direct percutaneous contact with infectious blood is the most efficient way to 

spread the hepatitis C virus. As in HBV, a chronically infected individual is the main 

target of HCV transmission. Transfusion history, dialysis time, and the number of 

transfusions a patient receives are risk factors for hepatitis C infection. Hepatitis B 

can cause hepatitis C. The incubation for HCV lasts for two to twenty-four weeks, 

typically symptomless, and slow (Alter, Arduino, Lyerla, Miller and Tokars, 2001; 

NHMRC, 2019). 

Prevention of hepatitis C virus transmission 

HCV spreads in hemodialysis units due to infection control violations. 

Healthcare providers should adhere to the following guidelines to prevent hepatitis C 

virus transmission: 

a. They should evaluate infection control measures and make sure that standard 

precautions are followed. 

b. Any deficiency in infection protection must be addressed as soon as possible. 

c. It is ensured that the hemodialysis nursing staff is aware of infection 

prevention policies and adequately educated to follow such protocols. 

d. Hemodialysis patients who test positive for HCV should be tested by 

following the CDC's recommendations. 

e. Any new cases of HCV infection in hemodialysis patients should be reported 

as soon as possible (Arduino et al., 2019). 

C. Human immunodeficiency virus  

Between 1985 and 2002, the rate of dialysis facilities in the United States that 

provided hemodialysis therapy for HIV-infected patients rose; the incidence rate of 

HIV infection among patients increased from 0,3 percent to 1,5 percent over the 

same period. Even though the spread of the virus has remained stable over the last 

decade, the rate of HIV-infected people has increased due to increased number of 

facilities treating HIV-infected patients (Arduino et al., 2019). 
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Transmission of HIV occurs through the bloodstream and body fluids that 

contain blood. Transmission of immunodeficiency viruses can be prevented by 

various ways to protect against infection, including the following: 

1. The proper (uninfected) hemodialysis machine and tools must be handled carefully 

by sterilizing them well and not using them for immunodeficiency patients. 

2. Do not exchange injections between patients. 

3. Non-sharing of hydrometers across many patients (Himmelfarb and Sayegh, 

2010). 

2.9. Training of Infection Prevention and Control Measures  

2.9.1. Training of infection prevention and control measures for healthcare 

professionals 

All healthcare professionals (HCPs) must receive training on standard 

precautions at least once or twice a year, and new ones must receive this training 

before beginning to work in dialysis facilities. In addition to the fundamental 

principles and processes for preventing the spread of diseases, such as aseptic 

procedures and access care, it is necessary to record and evaluate the competence of 

healthcare professionals (HCPs). There is a need for them to provide information on 

the following things:  

1. Hands should be cleaned optimally. 

2. In addition to the proper handling of pharmaceuticals provided to patients, it is 

essential to wear PPE safely. 

3. Bacterial and other microorganism spread methods. 

4. Hemodialysis infection control measures and their difference from procedures 

followed for other healthcare units. 

5. It is essential to follow these protocols to keep HBsAg infected patients isolated 

from healthy ones. 

6. Disinfecting and decontaminating surrounding surfaces and instruments according 

to recommended procedures. 
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7. Techniques for controlling infection in access site care (Adhikari and Attaulhaq, 

2019; Fine and Nissenson, 2016). 

2.9.2. Training of infection prevention and control measures for patients 

Participation of patients in infection prevention and control programs is 

critical in making them aware of their role in infection control. Hemodialysis staff 

must ensure that patients participate in infection prevention programs and 

comprehend their responsibilities. This is supported with training on the patient's 

involvement in infection management, such as hand hygiene, respiratory etiquette, 

wound cleaning and access, awareness of infection signs and symptoms, and 

prescribed vaccinations. As a result, an informed patient can contribute to infection 

prevention efforts (Barnes et al., 2010). 

Patients should also be trained about the proper management of their vascular 

access catheters: 

1. Patients who have an AV graft or an AV fistula should be evaluated. It is essential 

to monitor for any signs of blood clots at the cannula sites during dialysis 

treatment. A patient's vascular access site might get infected or injured during 

everyday activities such as bathing. After 24 hours, the dressing pad may be 

removed if there is no soiling or bleeding. 

2. When taking a shower in the bathroom, the catheter should be covered with gauze 

and plaster, and water should not touch it, and handle it with great care to prevent 

infection. 

3. Bathing with temporary uncuffed catheters is not typically suggested for the 

danger of infection at the exit site and catheter dislocation. Sponges are the 

favored method (CHP, 2018, Last update: June 2020). 
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3. MATERIALS AND METHOD 

This section describes the materials and method used in this study, including 

the objectıve of the study; the study design; the setting of the study; the sampling of 

the study; steps of the study; steps of data collection; statistical analysis and ethical 

considerations. 

3.1. The Objectıve of The Study  

The aims of the study to assess knowledge of nurses working in hemodialysis 

units towards infection control measures. 

3.2. The Study Design 

The quantitative design (descriptive cross-sectional study) was used to 

achieve the objectives of this study.  

3.3. The Setting of The Study 

The study was conducted in Al-Najaf Al-Ashraf City/Al-Najaf Al-Ashraf 

Health Directorate in Iraq. Hospitals were selected (Al-Sadr Medical City / Kidney 

Diseases and Transplant Center; Al-Hakim General Hospital / Artificial Kidney). 

The researcher had selected these hospitals because these hospitals are the only 

teaching hospitals that contain hemodialysis units in Al-Najaf Al-Ashraf 

Governorate. 

3.4. Sampling of The Study 

A non-probability (purposive) sampling was preferred to obtain 

representative and accurate data from 100 nurses working at hemodialysis units in 

Al-Najaf Al-Ashraf Governorate hospitals (59 nurses from Al-Sadr Medical City and 

41 nurses from Al-Hakim General Hospital). 
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The sample size (Power analysis): The researcher used the power analysis 

approach (Cohen's method) to determine the study sample size. This method is 

applicable due to its variables, including indicators such as significance level, power, 

and effect size. For correlational or descriptive studies, power is critical in 

determining the appropriate size of the study's sample. Power is the ability to identify 

relationships between dependent and independent variables. The minimum 

acceptable power level for nursing studies is around 80%, and the greater the power, 

the larger the sample size needed. The effect size was determined based on three 

levels of effect size: large effect (0.10), moderate effect (0.30), and small effect 

(0.50). This study's significance level or alpha (α) was 0.05 because 0.05 means that 

the accepted chance of being wrong is only 5% of the time or less after infinite 

repeated sampling Grove et al. (2013). The total population size of nurses in the 

hospitals included in the study was 134 samples, distributed according to (Al-Sadr 

Medical City / Kidney Diseases and Transplant Center had 78 nurses; Al-Hakim 

General Hospital / Artificial Kidney had 56 nurses). Thus, according to the following 

criteria (α=0.05, effect size=0.30, confidence level 95% and power=0.90), a suitable 

size for the sample (n = 97) is required to conduct the current study. However, the 

researcher included 100 patients in this study, which improved the study's power to 

the maximum attainable level. Because as the sample size increases, the study's 

power increases proportionately. 

3.4.1. Inclusion criteria 

The researcher used the following criteria in determining the participants and 

mainly excluded nurses not meeting these criteria: 

1. The consent of all nursing staff working in hemodialysis unit to participate in the 

study was obtained. 

2. All nursing staff members working in hemodialysis unit who had an experience of 

at least one year were included. 

3.4.2. Exclusion criteria 

Some participants were excluded from the study for various reasons, 

including nurses with certain medical conditions, such as COVID-19, and long 
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vacations, such as study leave and maternity leave, and who did not respond to the 

study because they did not want to. 

3.5. Steps of The Study  

The study plan of the research was implemented as follows: 

3.5.1. Assessment of nursing staff's knowledge about infection preventıon and 

control measures in the hemodialysis units 

The present study was conducted to assess the nursing staff's knowledge of 

infection control measures in hemodialysis unit. The study included (100) nurses 

who were working in hemodialysis units (59 nurses working in Al-Sadr Medical City 

and 41 nurses working in Al-Hakim General Hospital). 

3.5.2. Construction of the study 

This study was designed and constructed according to the results of the 

assessment of the knowledge of nursing staff working in hemodialysis units about 

infection control measures and through a comprehensive literature review concerning 

the concept of infection control measures and guidelines for infection control and 

prevention and based on World Health Organization and Center for Diseases Control 

and Prevention. 

3.5.3. Data collection form 

After obtaining approval for the study, the researcher adopted and developed 

a data collection tool (Rajih Q., 2020) to achieve the study objectives. It consists of 

two following parts (Appendix A1, A2): 

Part I: Socio-demographic Information of The Nurses. 

This part (Appendix A1, A2) includes eleven questions about socio-

demographic information of the nurses such as age, gender, level of education, 

residence, marital status, workplace, years of experience in hospitals, years of 

experience in hemodialysis unit, participation in training courses on hemodialysis 

units, participation in training courses on infection control measures, and doses of the 

hepatitis vaccine they got. 
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Part II: Knowledge of the Nurses Working in Hemodialysis Units about 

Infection Control Measures. 

This part was prepared by the researcher (Rajih, 2020) to evaluate the 

knowledge of the nurses working in hemodialysis units about infection prevention 

and control measures. It consisted of 39 multiple-choice questions (Appendix A1, 

A2). 

This data collection tool covered the relevant points about the main content of 

the study. The number of correct answers was used to measure the level of 

knowledge of each nurse. They were rated as 2 points for correct answer and 1 point 

for incorrect answer.  

This scale was designed and developed by the researcher (Rajih, 2020), who 

conducted his study on it in the Republic of Iraq / Al-Diwaniyah Governorate / Al-

Diwaniyah Teaching Hospital for his research entitled ''Effectiveness of an education 

program on nursing staffs' knowledge about infection control measures at an 

intensive care unit in Al-Diwaniya teaching hospital", where the researcher Rajih, 

2020 presented it to a committee of experts composed from eleven faculty members 

in Iraqi universities/faculties of nursing who have more than ten years of teaching 

experience in their field of specialization at Baghdad and Al-Ameed Universities. He 

determined that Cronbach's alpha coefficient was 0,91. 

Reliability for the current study questionnaire: The concept of reliability 

refers to the consistency and dependability of a research instrument used to quantify a 

variable. The internal consistency reliability/alpha Cronbach approach is used to 

assess of knowledge of nurses working in hemodialysis units toward infection control 

measures. The reliability was calculated using Microsoft Excel; moreover, the results 

were validated using the SPSS Program version 20's reliability analysis. Additionally, 

the dependability of the data may be determined using Pearson's Correlation Formula 

(r):  
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n= (number of instances, x=a participant's rating of variable X), y= (a 

person's rating of variable, Y), r= (correlation value of the factors x and y), (∑) 

means summation. 

In addition, the sample completed the scale twice over a two-week interval 

(test-retest). The ICC between the two administrations was 0.97 (95% CI = 0.88 – 

0.99). The internal consistency of the 39-items Scale was Cronbach’s alpha = 0.76. 

ICC: Intraclass Correlation Coefficient; CI: Confidence Interval. 

3.6. Steps of Data Collection 

The data collection process was carried out using the questionnaire between 

first of March 2022 and ended on the thirtieth of April 2022. The consent of all the 

participants (100 nurses) was obtained to participate in the study and complete the 

questionnaire. The researcher held interviews individually with the nurses through 

the structured interview method using the Arabic version of the questionnaire. It took 

approximately 15-30 minutes for each subject to complete the interview. 

3.7. Statistical Analysis 

The data were analyzed using Statistical Package for Social Sciences (SPSS) 

version 20 and Microsoft Office 2016 (Word and Excel). The following statistical 

analysis methods were used for analyzing the results of the study: 

A. Tables (Numbers (N) and Percentages (%)). 

B. Summary statistic tables including (Mean and Standard Deviation (SD)). 

C. Scoring Study (Mean of Scores): In nurse levels of knowledge: the assessment 

was done using the cutoff point equal to 0,33, and the knowledge levels were 

determined as follows: Poor knowledge (mean 1-1,33), Moderate knowledge (mean 

1,34-1,67), and Good knowledge (mean 1,68-2). 
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D. T-test (paired sample T-test) to determine the mean difference between the 

nursing staffs' knowledge responses at two levels of measurements of the study. 

E. A Chi-Square test for measuring the association between the study variables 

according to their type. 

F. Pearson's Correlation Coefficients to determine the reliability of the study 

instrument by finding the value of Cronbach's alpha coefficient. 

3.8. Ethical Considerations 

An approval (dated 28.12.2021) was obtained from the Ethics Committee of 

Çankırı Karatekin University (Appendix B). Another approval (dated 9.2.2022) was 

obtained from the Ethical Committee for Scientific Research Al-Najaf Health 

Directorate in the Iraqi Ministry of Health in Al-Najaf city after obtaining the 

permissions of the hemodialysis units in the hospitals of Al-Najaf city (Al-Sadr 

Medical City and Al-Hakim General Hospital) (Appendix C). In order to obtain 

official approval for conducting the study, the researcher provided the Ministry of 

Health in Iraq with a complete study description that included the aims and methods. 

Respecting the participant's values and dignity is one of the essential rules to follow 

when acquiring data. 

On 7.2.2022, the researcher's approval (Appendix E) (Rajih, 2020) was 

obtained to use his research scale entitled "Effectiveness of an education program on 

nursing staffs' knowledge about infection control measures at an intensive care unit 

in Al-Diwaniyah teaching hospital," which was conducted in the Republic of Iraq / 

Al-Diwaniyah Governorate / Al-Diwaniyah Teaching Hospital.  

The researcher obtained written informed consent from each nurse. The 

researcher informed the participants that their participation in the study was entirely 

voluntary and their information would be used solely for scientific objectives. He 

assured them that he would keep their data confidential during and after the study 

(Appendix D). 
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4. RESULTS  

This section explains the analysis of statistical information after processing 

and tabulation. It then presents the results according to the study's objectives to 

assess the nurse's knowledge of infection control measures at the hemodialysis units. 

And to identify the relationship between the nurse's levels of knowledge and socio-

demographic characteristics of age, gender, level of education, residence, marital 

status, workplace, years of experience in hospitals, years of experience in 

hemodialysis unit, participation in training courses related to hemodialysis units, 

participation in training courses related to infection control measures, and you took 

doses of the hepatitis vaccine. 

Table 4.1 shows the socio-demographic information of the participants. 

According to the table, the most of the participants were aged between 25 and 29 

years, a great majority (62%) of them were female, and 93% were living in urban 

areas. When examining educational level, the study's findings revealed that most of 

the participants (48%) had a bachelor's degree in nursing. Regarding the years of 

experience in hospitals, it was found that most of the nurses (45%) had an experience 

of 4 to 6 years in hospitals. In terms of participating training courses on hemodialysis 

units and infection control measures, the study's findings revealed that the majority 

(68%) of the nurses participated in training courses, and the majority (56%) of these 

courses were located in Iraq.  
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Table 4.1: The statistical distribution of the participants’ socio-demographic information. 

Socio-demographic information Rating and Intervals N % 

Age groups (Years) <= 24 

25-29 

30-34 

35-39 

40 and more 

17 

47 

13 

12 

11 

17 

47 

13 

12 

11 

Mean ± SD 30,21 ± 7,6 

Gender Male 

Female 

38 

62 

38 

62 

Residence Urban 

Rural 

93 

7 

93 

7 

Marital Status Single 

Married 

32 

68 

32 

68 

Level of education Nursing school 

Nursing Institute 

Nursing Bachelor 

Postgraduate in 

Nursing 

17 

26 

48 

9 

17 

26 

48 

9 

Workplace Al-Sadr Medical City 

/ Kidney Diseases and 

Transplant Center. 

Al-Hakim General 

Hospital / Artificial 

kidney. 

59 

41 

59 

41 

Experience in hospitals 

(Years) 

<= 3 

4 - 6 

7 - 9 

10 - 12 

13 and More 

26 

45 

5 

5 

19 

26 

45 

5 

5 

19 

Mean ± SD 6,9 ± 6,3 

Experience in hemodialysis unit 

(Years) 

<= 3 

4 - 6 

7 - 9 

10 - 12 

13 and More 

42 

36 

4 

9 

9 

42 

36 

4 

9 

9 

Mean ± SD 5,15 ± 5,1 

You took the full doses of the hepatitis 

vaccine 

I took it 

I didn't take it 

I don't want to take 

the vaccine 

76 

19 

5 

76 

19 

5 

Participate in training courses related to 

hemodialysis units 

Yes 

No 

68 

32 

68 

32 

Where Participate in training courses related 

to hemodialysis units 

No 

Inside Iraq 

Outside Iraq 

Inside and Outside 

Iraq 

32 

56 

0 

12 

32 

56 

0 

12 

Number of training courses in hemodialysis 

units 

<= 2 

3 - 4 

5 and More 

84 

14 

2 

84 

14 

2 

Mean ± SD 1,27 ± 1,3 

Duration of training courses in hemodialysis 

units 

(Days) 

<= 10 

11 - 25 

26 - 40 

41 and More 

72 

16 

8 

4 

72 

16 

8 

4 

Mean ± SD 9,87 ± 12,85 
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Table 4.1: The statistical distribution of the participants’ socio-demographic information 

(continuing). 

Socio-demographic information Rating and Intervals N % 

Participate in training courses related to 

infection control measures 

Yes 

No 

71 

29 

71 

29 

Where Participate in training courses related 

to infection control measures 

No 

Inside Iraq 

Outside Iraq 

Inside and Outside 

Iraq 

29 

63 

0 

8 

29 

63 

0 

8 

Number of training courses in infection 

control measures 

<= 2 

3 - 4 

5 and More 

86 

11 

3 

86 

11 

3 

Mean ± SD 1,26 ± 1,28 

Duration of training courses in infection 

control measures 

(Days) 

<= 10 

11 - 25 

26 - 40 

41 and More 

81 

11 

5 

3 

81 

11 

5 

3 

Mean ± SD 8,68 ± 11,8 

Total  100 100% 

Table 4.2 shows the assessment of the study sample responses according to 

questionnaire items. The responses were poor for items number 6, 10, 15, 16, 31, 32, 

and 37, moderate for items number 1, 2, 4, 5, 7, 8, 9, 11, 12, 13, 17, 18, 19, 20, 21, 

22, 23, 26, 27, 28, 29, 30, 33, 34, 36, and 38 and good for items number 3, 14, 24, 

25, 35, and 39. 

Table 4.2: Assessment of nurses' levels of knowledge regarding infection control measures 

in a hemodialysis unit according to questionnaire items. 

Items Result classes N % 
Mean ± 

SD 
Ranting 

Q1: Nosocomial Infection or (Healthcare-

associated Infection) is an infection that a 

patient acquires while entering a hospital or 

primary health care center and appears after 

the passage of ………. 

Correct 

Incorrect 

62 

38 

62 

38 

1,62 ± 

0,49 

 

81% 

 

Q2: The primary purpose of infection 

control measures is to … 
Correct 

Incorrect 

65 

35 

65 

35 

1,65 ± 

0,48 

 

82,5% 

 

Q3: What is the first element for fighting an 

infection? 

Correct 

Incorrect 

77 

23 

77 

23 

1,77 ± 

0,42 
88,5% 

Q4: Chain of Infection is a method for 

describing how the infection is transmitted, 

and the most critical link is ………… 

Correct 

Incorrect 

59 

41 

59 

41 

1,59 ± 

0,49 
79,5% 

Q5: An example of indirect contact with a 

pathogen is ………… 

Correct 

Incorrect 

36 

64 

36 

64 

1,36 ± 

0,48 
68% 

Q6: .......... is the pathway for pathogenic 

microbes to enter the body of people 

exposed to infection? 

Correct 

Incorrect 

31 

69 

31 

69 

1,31 ± 

0,46 
65,5% 

Q7: It is considered one of the most 

common methods of spreading infection in 

hospitals ………… 

Correct 

Incorrect 

36 

64 

36 

64 

1,36 ± 

0,48 
68% 
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Table 4.2: Assessment of nurses' levels of knowledge regarding infection control measures 

in a hemodialysis unit according to questionnaire items. (Continuing). 

Items 
Result 

classes 
N % 

Mean ± 

SD 
Ranting 

Q8: ............ is the most effective strategy for 

reducing healthcare-associated infections. 

Correct 

Incorrect 

36 

64 

36 

64 

1,36 ± 

0,48 

68% 

Q9: The most important step in the hand 

washing process is ………… 

Correct 

Incorrect 

64 

36 

64 

36 

1,64 ± 

0,48 

82% 

Q10: Harmful organisms are removed from 

the hands with antiseptic substances (alcoholic 

solution) ………. 

Correct 

Incorrect 

15 

85 

15 

85 

1,15 ± 

0,36 

57.5% 

Q11: Surgical hand washing takes time ………. Correct 

Incorrect 

52 

48 

52 

48 

1,52 ± 

0,50 

76% 

Q12: Routine handwashing with soap and 

water takes time ………. 

Correct 

Incorrect 

34 

66 

34 

66 

1,34 ± 

0,48 

67% 

Q13: The "first moment" in the "five moments 

of hand hygiene" occurs when? 

Correct 

Incorrect 

48 

52 

48 

52 

1,48 ± 

0,50 

74% 

Q14: ……….... are disposable gloves used for 

deep interventions and penetration of the 

body's defenses such as the skin, mucous 

membranes, and various tissues. 

Correct 

Incorrect 

69 

31 

69 

31 

1,69 ± 

0,46 
84,5% 

Q15: .................. used during routine 

procedures that may lead to clothing 

contamination. 

Correct 

Incorrect 

25 

75 

25 

75 

1,25 ± 

0,44 
62,5% 

Q16: Etiquette of coughing / respiratory 

hygiene include …… 

Correct 

Incorrect 

28 

72 

28 

72 

1,28 ± 

0,45 

64% 

Q17: The mask used to protect health care 

providers from inhaling airborne pathogens is 

… 

Correct 

Incorrect 

51 

49 

51 

49 

1,51 ± 

0,50 
75,5% 

Q18: The surgical mask is used when the 

nurse is in contact and close to the patient 

with a distance 

Correct 

Incorrect 

35 

65 

35 

65 

1,35 ± 

0,48 
67,5% 

Q19: The correct arrangement for removing 

personal protective equipment is ……… 

Correct 

Incorrect 

43 

57 

43 

57 

1,43 ± 

0,50 

71,5% 

Q20: The best way to repack the needle after 

using it is ……… 

Correct 

Incorrect 

48 

52 

48 

52 

1,48 ± 

0,50 

74% 

Q21:  Firstly, upon exposure to a needle stick 

injury or injury with any sharp object ………. 

Correct 

Incorrect 

50 

50 

50 

50 

1,5 ± 

0,50 

75% 

Q22: Vaccinations are available to prevent 

………. 

Correct 

Incorrect 

66 

34 

66 

34 

1,66 ± 

0,48 

83% 

Q23: Tetanus vaccination is in the form of 

………… 

Correct 

Incorrect 

49 

51 

49 

51 

1,49 ± 

0,50 

74,5% 

Q24: Highly contaminated waste is placed in a 

color bag or plastic container … 

Correct 

Incorrect 

75 

25 

75 

25 

1,75 ± 

0,44 

87,5% 

Q25: Infectious and sharp wastes are placed in 

a colorful plastic container or bag ………. 

Correct 

Incorrect 

82 

18 

82 

18 

1,82 ± 

0,39 

91% 

Q26: In the event of an error in placing 

hazardous medical waste in the bag or the 

packaging not designated for it, it must 

……… 

Correct 

Incorrect 

58 

42 

58 

42 

1,58 ± 

0,50 
79% 

Q27: Routine cleaning of tools and surfaces 

should be carried out, with wearing an apron 

and gloves, using ………. 

Correct 

Incorrect 

57 

43 

57 

43 

1,57 ± 

0,50 

78,5% 

Q28: ................ is the process of removing 

and destroying harmful organisms to a 

minimum so that tools and equipment are safe 

to use 

Correct 

Incorrect 

60 

40 

60 

40 

1,6 ± 

0,49 
80% 
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Table 4.2: Assessment of nurses' levels of knowledge regarding infection control measures 

in a hemodialysis unit according to questionnaire items. (Continuing). 

Items Result classes N % 
Mean ± 

SD 
Ranting 

Q29: Medical sterilization refers to…… Correct 

Incorrect 

65 

35 

65 

35 

1,65 ± 

0,48 

82,5% 

Q30: ............ is one of the most common 

infections associated with health care in 

intensive care units. 

Correct 

Incorrect 

61 

39 

61 

39 

1,61 ± 

0,49 
80,5% 

Q31: Pulmonary Tuberculosis is transmitted 

by ………… 

Correct 

Incorrect 

28 

72 

28 

72 

1,28 ± 

0,45 
64% 

Q32: Meningitis is transmitted by Correct 

Incorrect 

22 

78 

22 

78 

1,22 ± 

0,42 
61% 

Q33: The bed should be raised from the 

patient's head at an angle of .................... to 

reduce the respiratory infection of a patient 

connected to the artificial ventilation system 

unless there are medical contraindications. 

Correct 

Incorrect 

63 

37 

63 

37 

1,63 ± 

0,49 
81,5% 

Q34: The peripheral venous catheter 

(Cannula) is removed in a state that no 

signs of intravenous infection appear after 

Correct 

Incorrect 

37 

63 

37 

63 

1,37 ± 

0,49 
68,5% 

Q35: Gloves should be worn before placing 

the patient's urinary catheter from a type … 

Correct 

Incorrect 

70 

30 

70 

30 

1,7 ± 

0,46 
85% 

Q36: Intestinal, gallbladder, mouth, and 

esophageal wounds are considered … 

Correct 

Incorrect 

44 

56 

44 

56 

1,44 ± 

0,50 
72% 

Q37: The humidifier of the artificial 

ventilation device must be replaced after 

............. from use it. 

Correct 

Incorrect 

33 

67 

33 

67 

1,33 ± 

0,47 
66,5% 

Q38: The same hoses can be used for the 

patient's artificial ventilation device for a 

period ranging from ........... provided it is 

kept in good condition. 

Correct 

Incorrect 

37 

63 

37 

63 

1,37 ± 

0,49 
68,5% 

Q39: The contents of the Vacuum Drain 

collection device should be replaced or 

emptied every …… 

Correct 

Incorrect 

77 

23 

77 

23 

1,77 ± 

0,42 
88,5% 

Total 
   

1,499 ± 

0,15 
74,95% 

*** Abbreviations: SD=Standard Deviation; poor (mean of scores 1-1,33), moderate (1,34-1,67), 

good (1,68 and more), cutoff point (0,33), n= number, %= percentage. 
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Table 4.3 shows the assessment of the nurses' levels of knowledge of 

infection prevention measures in hemodialysis units. Responses for all the 

participants were average (moderate) with a rate of 74,95% with a statistical (Mean± 

Standard Deviation) of scores (1,499±0,15). 

Table 4.3: Assessment of nurses' levels of knowledge concerning infection control measures 

in hemodialysis unit according to overall questionnaire items. 

Overall Items Level Frequency (N) % Mean SD 

 

Rating 

 

Nurses' levels of knowledge 

regarding infection control 

measures 

Poor 

Moderate 

Good 

9 

77 

14 

9% 

77% 

14% 

1,499 0,15 74,95% 

Total 100 100%   

***Abbreviations: SD=Standard Deviation; poor (mean of scores 1-1,33), moderate (1,34-1,67), good 

(1,68 and more), cutoff point (0,33). 

Table 4.4 shows a statistically significant correlation between the nurses' levels 

of knowledge and socio-demographic information. Their level of knowledge was 

highly correlated with the level of education, the number of training courses on 

infection control measures, and the duration of training courses on infection control 

measures (Mean scores= 1,54, 1,51, and 1,57, respectively) (P<0,001). Their level of 

knowledge was highly correlated with the participation in training courses on 

hemodialysis units with mean score of 1,48 (P=0,017). Their level of knowledge was 

highly correlated with the participation in training courses on hemodialysis units 

inside and outside Iraq (the increased participation affected the correlation with the 

knowledge of the nurses) with mean score of 1,51 (P=0,046). Their level of knowledge 

had a high correlation with participation in training courses on infection control 

measures (the increased participation affected the correlation with the knowledge of 

the nurses) with mean score of 1,51, (P = 0,036). The nurses' levels of knowledge had 

a high correlation with participation in training courses on infection control measures 

inside and outside Iraq (the increased participation affected the relationship with the 

knowledge of the nurses) with mean score of 1,56 (P = 0,007). 
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Table 4.4: Relationship between socio-demographic data and nurses' levels of knowledge according to socio-demographic categories in hemodialysis units. 

Socio-demographic 

Information 

Variables Classes N % Nurses' levels of knowledge Mean SD Chi-square 

(χ2) 

df P 

Poor Moderate Good 

Age Groups 

(Years) 

<= 24 

25 - 29 

30 - 34 

35 - 39 

40 and More 

17 

47 

13 

12 

11 

17 

47 

13 

12 

11 

0 

4 

1 

1 

3 

17 

36 

9 

8 

7 

0 

7 

3 

3 

1 

1,5 1,14 11,74 8 0,163 

Gender 
Male 

Female 

38 

62 

38 

62 

5 

4 

28 

49 

5 

9 
1,5 1,16 1,296 2 0,523 

Residence 
Urban 

Rural 

93 

7 

93 

7 

8 

1 

72 

5 

13 

1 
1,49 1,16 0,264 2 0,876 

Marital Status 
Single 

Married 

32 

68 

32 

68 

3 

6 

26 

51 

3 

11 
1,49 1,15 0,837 2 0,658 

Level of education Nursing school 

Nursing Institute 

Nursing Bachelor 

Postgraduate in 

Nursing 

17 

26 

48 

9 

17 

26 

48 

9 

4 

2 

3 

0 

13 

23 

41 

0 

0 

1 

4 

9 

1,54 0,08 66 6 <0,001 

You took the full 

doses of the hepatitis 

vaccine 

I took it 

I didn't take it 

I don't want to 

take the vaccine 

76 

19 

5 

76 

19 

5 

6 

2 

1 

57 

16 

4 

13 

1 

0 
1,46 0,14 3,258 4 0,516 
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Table 4.4:  Relationship between socio-demographic data and nurses' levels of knowledge according to socio-demographic categories in hemodialysis units. 

(Continuing) 

Socio-demographic 

Information 

Variables Classes N % Nurses' levels of knowledge Mean SD Chi-square 

(χ2) 

df P 

Poor Moderate Good 

Workplace Al-Sadr Medical 

City / Kidney 

Diseases and 

Transplant Center 

Al-Hakim 

General Hospital / 

Artificial kidney 

59 

41 

59 

41 

4 

5 

43 

34 

12 

2 
1,49 0,13 5,23 2 0,073 

Experience in 

hospitals (Years) 

<= 3 

4 - 6 

7 - 9 

10 - 12 

13 and More 

26 

45 

5 

5 

19 

26 

45 

5 

5 

19 

2 

3 

0 

0 

4 

23 

35 

4 

3 

12 

1 

7 

1 

2 

3 

1,52 0,15 9,98 8 0,266 

Years of experience 

in hemodialysis unit 

<= 3 

4 - 6 

7 - 9 

10 - 12 

13 and More 

42 

36 

4 

9 

9 

42 

36 

4 

9 

9 

5 

1 

0 

2 

1 

36 

28 

3 

5 

5 

1 

7 

1 

2 

3 

1,52 0,16 13,58 8 0,093 

Participate in training 

courses related to 

hemodialysis units 

 

Yes 

No 

 

68 

32 

 

68 

32 

5 

4 

48 

29 

14 

0 
1,48 0,13 8,18 2 0,017 

Participants in 

training courses 

related to 

hemodialysis inside 

and outside Iraq 

No 

Inside Iraq 

Outside Iraq 

Inside and Outside 

Iraq 

32 

56 

0 

12 

32 

56 

0 

12 

3 

5 

0 

1 

29 

41 

0 

7 

0 

10 

0 

4 

1,51 0,19 9,7 4 0,046 
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Table 4.4: Relationship between socio-demographic data and nurses' levels of knowledge according to socio-demographic categories in hemodialysis units. 

(Continuing) 

Socio-demographic 

Information 

Variables Classes N % Nurses' levels of knowledge Mean SD Chi-square 

(χ2) 

df P 

Poor Moderate Good 

The number of 

hemodialysis courses 

<= 2 

3 - 4 

5 and More 

84 

14 

2 

84 

14 

2 

6 

3 

0 

69 

7 

1 

9 

4 

1 
1,57 0,19 9,331 4 0,06 

The duration of 

hemodialysis courses 

<= 10 

11 - 25 

26 - 40 

41 and More 

72 

16 

8 

4 

72 

16 

8 

4 

6 

2 

0 

1 

59 

11 

6 

1 

7 

3 

2 

2 

1,53 0,19 9,4 6 0,148 

Participate in training 

courses related to 

infection control 

measures 

Yes 

No 

71 

29 

71 

29 

6 

3 

51 

26 

14 

0 
1,51 0,18 6,6 2 0,036 

Participants in 

training courses 

related to infection 

control measures 

inside and outside 

Iraq 

No 

Inside Iraq 

Outside Iraq 

Inside and 

Outside Iraq 

29 

63 

0 

8 

29 

63 

0 

8 

3 

5 

0 

1 

26 

48 

0 

3 

0 

10 

0 

4 

1,56 1,14 14,09 4 0,007 

The number of 

infection control 

measures courses 

<= 2 

3 - 4 

5 and More 

86 

11 

3 

86 

11 

3 

7 

2 

0 

72 

4 

1 

7 

5 

2 
1,51 0,13 20,8 4 <0,001 
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Table 4.4: Relationship between socio-demographic data and nurses' levels of knowledge according to socio-demographic categories in hemodialysis units. 

(Continuing) 

Socio-demographic 

Information 

Variables Classes N % Nurses' levels of knowledge Mean SD Chi-square 

(χ2) 

df P 

Poor Moderate Good 

The duration of 

infection control 

measures courses 

<= 10 

11 - 25 

26 - 40 

41 and More 

81 

11 

5 

3 

81 

11 

5 

3 

7 

1 

1 

0 

70 

4 

2 

1 

4 

6 

2 

2 

1,57 0,20 31,9 6 <0,001 

Total  100 100% 9 77 14 

     

***Abbreviations: P-value=probability value was calculated by using Chi-square (χ2); *= Significant if the p-value <=0,05, **= High Significant if the p-value <=0,01; and 

there is no significant difference if the letters are the same. 
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5. DISCUSSION  

The current study aims to assess the knowledge of nurses working in 

hemodialysis units toward infection control measures. 

During this section, the study's results will be discussed based on the main 

objectives of the research and according to the available literature and relevant 

studies, and thus will be systematically organized excellently. 

First Part. Discussion of the socio-demographic information of the nurses. 

The results of the current study showed that the majority of the nurses ranged 

mostly from 25 to 29 years. This result was supported by the studies of Rajih (2020) 

and Ayenew et al. (2018), who reported that the majority of the participants were 

similar in age range. On the other hand, in the study by Jabbar and Mohammed 

(2021), age of most of participants was different from the age range in the present 

study. The researcher demonstrated that the hemodialysis unit needs 25 to 29-year-

old nurses since they are more mature than other age groups. 

When the gender of the nurses, it was found that a great part of the 

participants was female (62%). This result was confirmed by the study by Gharib et 

al. (2022), which found that most of the participants were female. Unlike, Athbi and 

Mohammad (2012), determined that the participants were mostly male. Moreover, in 

the study of Uoda (2019), it was determined that all participants were male. The 

researcher indicated that females are the dominant in each study, as he explained that 

females would need to work in hemodialysis units where they can perform jobs that 

require hard work because of the large number of female patients in those units. 

Concerning the nurses' residence place, it was found that a high percentage of 

the participants (93%) were residing in the urban areas like city. This finding is not 

compatible with the study by Ibrahim, Salem and Soliman (2021), who found that the 

majority of the participants were living in rural cities. In hemodialysis units in cities, 

the majority of their nursing staff were residing in urban cities due to the possibility 
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of emergency cases requiring nursing staff throughout the day. In addition, when 

examining nurses' marital status, it was found that most of the participants were 

married (68%). This study is compatible with the study by Hassan and Faris (2016), 

which showed that the percentage of married nurses was high. Regarding the 

workplace of the participants, the results of the study showed that participants from 

dialysis units in Al-Sadr Medical City Hospital (59%) were more than participants 

from hemodialysis units in Al-Hakim General Hospital (41%). These results are 

compatible with the study of Hassan and Fares (2016), where they indicated that the 

percentage of nursing staff working in Al-Sadr Medical City Hospital was more than 

in those working in Al-Hakim General Hospital. Al-Sadr Medical City Hospital is 

considered as one of the most critical health institutions in Al-Najaf city and contains 

434 beds, followed by Al-Hakim General Hospital with 230 beds. 

When it comes to the educational level, the findings of the study revealed that 

most of the participants had a bachelor's degree from the Nursing Faculty (48%). It is 

compatible with the study by Akhere, Alice, Grace and Ikponwonsa (2013), in which 

most of the participants graduated from the faculty of nursing. In the study conducted 

by Abozead, Azer and Morkes (2018), in Egypt, more than two-thirds of nurses had a 

diploma of nursing institute. The rate of participants in the study was high among 

those with bachelor and postgraduate degrees in nursing. This has led to increased 

knowledge due to these groups' higher theoretical and practical aspects of infection 

control measures. 

When examining duration of working in the hospitals, it was determined that 

the majority of the participants (45%) were working in the hospitals for 4 to 6 years. 

A similar study by Bakey (2012) reported that most of the participating nurses had an 

experience of 1 to 5 years in working in hospitals. Regarding duration of working in 

hemodialysis units, the majority of the nurses included in the current study (42%) 

had an experience of less than or equal to three years in working in hemodialysis 

units. The study's findings are compatible with Albaghdadi et al., (2020), which 

determined that most of nurses had an experience of 1 to 3 years in hemodialysis 

units. Durations of working in hospitals and hemodialysis units play an important 

role in improving the knowledge and practices of the nursing staff; and because the 

majority of the participants were between the ages of twenty-five and twenty-nine 
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years old. Most had an average experience of four to six years, so they required more 

time and practical and theoretical training in the fields of hemodialysis and infection 

control measures. 

When analyzing the hepatitis vaccinations of the nurses, it was found in the 

present study that 76% of them were vaccinated, which indicates their excellent 

knowledge of vaccines. It is compatible with the study by Hasandokht, Joukar, 

Mansour-Ghanaei, and Naghipour (2017), which found that most of nurses were 

vaccinated with full doses of hepatitis vaccines. It differs from the study by Aarah-

Bapuah, Kombat, Konlan, and Wuffele (2017) and Shalal, Hameed and Eidan 

(2021), which reported that most of the nursing staff did not get the hepatitis vaccine 

in all of doses. This is due to the nursing staff's lack of knowledge about the 

importance of vaccination against hepatitis virus and its prevention. 

Concerning the participation of the nursing staff in training courses on 

hemodialysis units, the study’s findings indicated that 68% of the nursing staff 

participated in training courses on hemodialysis units, 56% participated in training 

courses on hemodialysis units within Iraq, 84% participated in several courses less 

than or equal to two courses, and 72% of them participated in the training courses of 

ten days. The results of the study are not compatible with those of Ibrahim, Ismail 

and Ouda (2019), who found that most of the nursing staff did not participate in 

training courses on hemodialysis units. The researcher indicated that the nursing 

staff's active participation in dialysis training courses improved their specific 

knowledge and provided the best practices and skills for the patients regarding 

implementing preventative measures. 

Regarding the participation of the nurses in training courses on infection 

prevention and control measures, the study revealed that the great majority of them 

(71%) participated in training courses on infection prevention and control measures, 

and 63% participated in training courses inside Iraq. 86% of the nurses participated 

in training courses of less than or equal to two courses. 81% of the nurses received 

training courses in a period of≤ ten days. The results of the study are different from 

those of Jabbar and Mohammed (2021)’s study, who reported that most of the nurses 

did not receive training courses in this field; in addition, another study conducted by 

Ayed, Eqtait, Fashafsheh, and Harazneh, (2015) in Palestine to evaluate the level of 
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knowledge and practices on infection control among nurses in Palestine 

Governmental Hospital revealed that the majority of nurses did not participate in 

training courses on infection control measures. This is due to how weak nursing 

training is, and nurses overlooking the importance of learning about infection control 

measures. Participation of nursing staff in infection control training courses in 

hemodialysis units is critical to prevent infection transmission between hemodialysis 

staff and patients including blood-borne infection and virus transmission. Nursing 

staff must be trained by participating in infection control training courses and 

implementing in the function of the infection control nurse in these units. 

Second Part. Discussion of the study sample's assessment of nurses' levels of 

knowledge about infection control measures at a hemodialysis unit, according to 

the study sample. 

The study mainly consisted of one study to assess the knowledge of infection 

prevention and control measures among nurses working in hemodialysis units. 

The study's findings showed that the participants had average (moderate) 

knowledge about infection control measures, 74,95%, which means that the nurses 

did not have a very high level of knowledge regarding infection prevention measures 

in the hemodialysis units. The large majority of the nursing staff didn't participate in 

training courses on infection control measures in hemodialysis units. 

These findings are compatible with those of studies conducted by Athbi and 

Mohammed (2012) and Jabbar and Mohammed (2021), reporting that the education 

program effectively improved the knowledge of the participating nurses. Another 

study by Elashir, Maghraby, Mahmoud and Yousef (2019) indicated that 

implementing education programs significantly improved the nurse's knowledge 

about infection control measures. The researcher indicated that health and education 

officials should improve the knowledge and practices of training activities about 

infection control measures for healthcare workers, especially nursing staff working in 

hemodialysis units, by activating preventive infection control programs and adhering 

to World Health Organization and Center for Disease Control guidelines.  

Another study performed in the Republic of Korea by Chun, Kim, and Park  

(2012) confirmed that the program developed for hemodialysis nurses positively 
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affected the knowledge and practices of hemodialysis nurses. This means that 

theoretical and practical training programs on infection control procedures in 

hemodialysis units are of primary importance in improving the skills of nursing staff 

through the application of infection control guidelines such as washing hands, 

wearing protective equipment, isolating medical waste, sterilization, and cleaning to 

reduce the risk of infection for the patient and the staff working in those units and the 

community. 

Third Part. Discussion of the relationship between socio-demographic 

information and nurses' knowledge levels according to hemodialysis units' 

socio-demographic categories. 

The study revealed a high statistically significant correlation between the 

level of knowledge of the nurses and their socio-demographic information. 

The study indicated a statistically significant correlation between the nurses’ 

knowledge level and education level (p-value: < 0,001). The study also showed a 

high correlation between nurses who had postgraduate studies in nursing (Masters' 

and Doctorate in Nursing), as they had good knowledge. This finding is compatible 

with the study by Jabbar and Mohammed (2021), which found a highly statistically 

significant correlation between the education level and the knowledge of the nursing 

staff. The findings contradicted with Bayoumi and Mahmoud (2017), who 

discovered a high-level positive correlation between nurses' total practice and their 

data. The study found no statistical correlation between nurses' knowledge and 

personal data after applying for the educational program. 

The study's results also showed a statistically significant correlation between 

the knowledge of the nurses and the variable of participating in training courses on 

hemodialysis unit (p<0,05). A statistically significant correlation was found between 

the knowledge of the nurses and the training courses on hemodialysis unit inside and 

outside Iraq (p<0,05). This indicated that participation in training courses on 

hemodialysis units improved nurses' knowledge of infection prevention and control 

measures. These results are not compatible with the study by Ibrahim et al., (2019) 

who revealed that two-thirds of the nursing staff did not participate in training 

courses specialized in hemodialysis. The researcher explains a significant correlation 
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between the hemodialysis training courses and infection control procedures and their 

positive effect on the knowledge of the nursing staff working in those units. 

When it comes to participation in training courses on infection control and 

prevention measures, it was found that there was a statistically significant correlation 

between the knowledge of nurses and this variable (p<0,05). The study also showed a 

statistically significant correlation between the knowledge of the nurses and the 

participation in training courses on infection control measures inside and outside Iraq 

(p<0,05). The knowledge of the nurses was statistically significantly correlated with 

the number of courses and the duration of those training courses (p<0,05). This study 

is compatible with the study entitled "Knowledge, Attitude, and Practice of Standard 

Infection Control Precautions by Hospital Staff in Two Class III Hospitals in 

Nigeria" conducted by Adetunji et al., (2015) in the Nigeria Republic which 

indicated that most of the nursing staff attended training courses on infection control. 

These results contradict with the results of the study by AL-Kerity and Naji (2017), 

who revealed that most of the participants did not attend training courses on infection 

control because the majority of the participants were newly appointed to the job, they 

were not well experienced, and there was lack of educational activities in these 

institutions. 

When examining age groups, gender, residence, marital status, getting the 

hepatitis vaccine, workplace, years of experience in hospitals, and years of 

experience in hemodialysis units, the results showed no statistical significance 

correlation between the nurses' socio-demographic information and level of 

knowledge. But logically, years of experience in hospitals and hemodialysis units 

should have an essential role in infection control and prevention measures; this result 

may be because the nursing staff was participating in the study in the hemodialysis 

unit, 64% of newly hired employees with an average age of fewer than 29 years may 

not rely on evidence-based practices or updated references in their practices. These 

results are compatible with the study conducted by Gijare (2012) in India, which 

showed the effectiveness of teaching procedures for infection control among 

healthcare workers. There were no significant differences in the levels of knowledge 

and practices between age and years of experience. Also, this study is not compatible 

with the study by Al-Mawsheki, Ibrahim and Taha (2016), who reported a 
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statistically significant correlation between years of experience and nurses' 

performance in hemodialysis units, half of the nurses had one to less than ten years 

of experience, and the most of the nurses received training courses on patient care in 

the hemodialysis unit. In comparison, 95% of those who attended the training 

courses benefited from them. 
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6. CONCLUSIONS AND RECOMMENDATIONS  

6.1. Conclusions of The Study 

The researcher reached the following conclusions in the light of the findings: 

1. Most hemodialysis nurses' study participants were females between the ages of 25 

and 29 years, residing in urban cities and married. 

2. The majority of hemodialysis nurses that participated in the study have a 

bachelor's in nursing. 

3. Most of the participants had experience of <= three years in hemodialysis. 

4. Most of the hemodialysis nurses had taken the full dose of the hepatitis vaccine. 

5. Most nurses had a high percentage of participation in training courses in 

hemodialysis (68%) and training courses in infection control measures (71%). 

6. The nurses' levels of knowledge were satisfactory (average knowledge) 

commensurate with the critical and unique nature of the hemodialysis units, where 

the percentage of knowledge reached about (74,95%). 

7. Nursing staff working in hemodialysis units in Al-Najaf city hospitals lacked 

access to available manuals or written protocols and resources to update the 

information to improve their knowledge and practices of infection prevention and 

control measures. 

8. There was a highly significant relationship between the nurses' levels of 

knowledge and socio-demographic information (level of educational, participation 

in training courses related to hemodialysis units inside and outside Iraq, 

participation in training courses related to infection control measures inside and 

outside Iraq, number of infection control courses, and duration of infection control 

courses). 
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6.2. Recommendations of The Study 

Based on the results of the current study, it is recommended to 

1. Giving training courses on infection control measures in the proper way by 

activating the continuous education unit in hemodialysis centers. 

2. Execute the national guidance for infection prevention and control measures in 

Iraqi health facilities produced in 2009 in collaboration with the World Health 

Organization, as well as to update it in collaboration with World Health 

Organization and Centers for Disease Control and Prevention updates. 

3. Establish a unique department of infection control and prevention procedures in 

the health facilities, which will undertake continuous monitoring of the 

implementation of all modern infection control and prevention procedures. 

4. Activating the media's role concerning infection control and prevention measures 

to disseminate information to everybody. 

5. Activating the role of the nurse specialized in infection control and prevention 

measures in health institutions, especially in hemodialysis units. 

6. Healthcare workers in hemodialysis units and patients must be vaccinated with the 

required vaccines to protect them from microorganisms, viruses, and other chronic 

diseases. 

7. Working to construct and develop an infection control and prevention measures 

curriculum as part of the primary study curriculum in nursing faculties and 

medical institutions and establishing a branch for studying infection control and 

prevention measures in postgraduate studies. 

8. Activate research initiatives and programs between educational and health 

institutions to improve nursing staff's knowledge and practices in infection 

prevention and control measures for all health institutions, particularly 

hemodialysis centers. 
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