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Abstract

Infection is the highest general cause of hospitalization and the second common cause of death
between hemodialysis patients (HD).So, stricter measures such as infection control standard
precautions are specifically recommended in hemodialysis units to avoid the spread of these
infectious microorganisms. Objective: Assess nurses' compliance with infection control
standard precautions. Settings: This study was conducted in dialysis centers of king Faisal and
king Abdul-Aziz hospitals at Makkah hospitals. Subjects: The sample included all staff nurses
who were available at the time of data at selected setting. Tools: An Observational Checklist
used for data collection included three parts; Part I: includes personal characteristics, Part
I1: includes items related to infection control standard precautions and Part I11: includes items
related to environmental design. Results: All staff nurses in king Faisal had a moderate level
of compliance to infection control standard precaution in evening shifts. While, 73.3% of them
had a moderate level of compliance to infection control standard precautions at morning shifts.
All staff nurses in king Abdul-Aziz hospital had a moderate level of compliance to infection
control standard precaution in morning shifts. While, only 93.5 % of them had a moderate level
of compliance to infection control standard precautions at evening shifts. Conclusion: This
study reported that the total nurses' compliance level with infection control standard
precaution were moderate at both hospitals. Recommendations: This study suggested an
implementation of regular training programs and refreshing courses to nurses to improve their
knowledge and provide sufficient facilities and equipment required to maintain good infection
control practice in both morning and evening shifts equally.
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Introduction

Standard precautions are set of guidelines of infection control practices which characterize the
most recent and complete guidelines for the inhibition of infectious risk (Neo et al., 2013).
Also it wins as the first line of protection againstexposure to bodily fluids such as secretions,
mucous membranes, blood and non-contact skin (Haile et al., 2017). Indeed, these standards
are mentioned by different international organizations such as; Centre of disease control
(CDC), European Best Practice Guidelines (EPBG), United States of America, World Health
Organization (WHO) and Association of Professionals in Infection Control (APIC)
(Hernandez- Garcia& Cardoso, 2013; Nasiri et al., 2019). Practicing of SPs entails: hand
hygiene, use of suitable personal protective equipment (PPEs), safe handling of potentially
polluted surfaces or equipment, environmental cleaning, linen management and waste
management. As well as in 2007, CDC added safe injection practices and respiratory
hygiene and/or cough etiquette (Centers for Desease Control and Prevention (CDC), 2001;
Oh & Choi, 2019).

Poor infection control, producing healthcare-associated infections. So, compliance with
standard precautions (SPs)is the primary strategy for the avoidance of Hospital Acquired
Infection (HAIs) (Benedetta-Allegranzi, 2011; Donati et al., 2019; Stilo et al., 2016).
Compliance is defined as the degree to which advice behavior is adhered to. Poor compliance
with infection control (IC) practices at HD unit happens as a result of one or more ofthe
following causes: (a) lack or insufficient training and lower level of knowledge amongst HD
staff, (b) understaffing with poor nurse to patient ratio, (c) inadequate provision of necessary
supplies/equipment, frequent turn-over of nursing staff, (e) poor design of HD unit (Jeanes
etal., 2020; Russell et al., 2018). Internationally, a study was done in Saudi University by Colet
et al. (2017) to assess compliance with standard precautions between baccalaureate nursing
students. It was found that there were variations in compliance level with standard precautions,
the highest compliance level were in the disposing of used of sharps and the lowest compliance
level were in not recapping used syringes after injection.

Aims of the Study

This study aimed to assess nurses' compliance with infection control standard precautions in
dialysis department at dialysis centers of king Faisal and king Abdul-Aziz hospitals at
Makkah hospitals.

Research Question

What is the nurses' compliance level to infection control standard precautions in dialysis
department at dialysis centers of king Faisal and king Abdul-Aziz hospitals at Makkah
hospitals.?

Materials and Method
Materials
Design: A descriptive research design wasused to conduct this study.

Settings: The present study was conducted at dialysis centers of king Faisal and king Abdul-
Aziz hospitals at Makkah hospitals.
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Subjects: This study included: all staff nurses who were available at the time of data
collection, in the previously mentioned setting (n=61). king Faisal (n=31) classified as
professional nurse(n=15) and technical nurse (n=16) and all staff nurses who were available
at the time of data collection at Abdul-Aziz hospitals (n=30) classified as professional nurse
(n=16) and technical nurse (n=14).

Tool: One tool was used for the purpose of this study:

Tool I: Hemodialysis Nurses Compliance with Infection Control StandardPrecautions and
Environmental Design Observation Checklist

An observation checklist adopted from Akl (2014) and Noaman (2016) to assess nurses'
compliance to infection control standard precautions and environmental design, which
consisted of three parts:

The first part was related to nurses' personal characteristics; such as such as years of
experience, educational qualification, date of employment, shift, age, sex and marital status.

The second part consisted of 85 items,to assess nurses' compliance with infectioncontrol
standard precautions which is divided into 9 groups as follows; Hand hygiene (n= 13 items
), personal protective equipment (n=6 items), clinical practice (h=32 items), specimen
handling (n=6 items), safe handling and disposal of sharps (n=5 items), spillage and
contamination with body/blood fluid (n=4 items), vaccine transporting and storage (n=2 items),
waste disposal (n=10 items), safe handling of linen (n= 7 items).

Observations was measured on 3 point scales; a score of 3 was given for completely done, 2
for partial done, 1 for not done and 0 for items that not applied for certain nurses.

- Low level = 0 — 83 score
- Moderate level= 84 —125score
- High level= 126 — 168 score

The third part consisted of 17 items related to environmental design, to assess hemodialysis
unit physical set up, which is divided into 3 dimensions as follows; physical set up structure
area (n=8 items), equipment and supply storage (n=3 items) and presence of policies (n=6
items).

Observations was measured on 2 point scales; a score of 2 was given for available and adequate,
1 for available and inadequate and O for not available.

- Low level = 0 — 16 score

- Moderate level = 17— 24 score

- High level = 25- 34 score

Method

The study design accomplished as follows:

An official letter was sent to the Hospital Administrator seeking his approval for conducting
the study.

- Tool was tested for content validity bya jury of five experts in the field of study.
Accordingly, simple modifications were made such as clarification of some words.

- A pilot study was carried out for 10% (n=6) of the participants rather than the study
to ensure and check clarity and applicability of tool, identify obstacles and problems that may
be encountered during data collection, no modifications were made.
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- Data collection was conducted for study sample by the researcher using observational
checklist to monitor nurses' compliance with infection control standard precautions in dialysis
department through intermitted observation. Each nurse was observed for two times at
different two shifts. Once at morning and once at evening shift, each nurse took about 3 hours
for observation asit is the most time they provide the direct patient care. Data collectiontook
a period of two months started from January 2022 to March 2022.

Ethical considerations:
- A research plan was submitted to the Ethics Committee

- A written informed consent wasobtained from identified nurses to collect data of study
after explanation the aim of study.

- Confidentiality of the data, anonymity and privacy of the study subject was maintained
- Freedom to withdraw from the study was assured.
Statistical Analysis

- The collected data was revised, categorized, coded, computerized,tabulated and entered
in special format to be suitable for computer feeding.

- Following data entry, checking and verification process were carried out in order to
avoid any errors.

- Data were analyzed using thestatistical package for social science SPSS (version 25).

Results

Table (1) reflects staff nurses'compliance level to infection control standard precautions at
King Faisal hospital by shift. As can be seen, majority of nurses (86.65%) had moderate level
at both shifts. All staff nurses had a moderate level of compliance to infection control standard
precaution in eveningshifts. While, 73.3% of them had a moderate level of compliance to
infection controlstandard precautions at morning shifts and 26.7% of them had high level. The
highest percentage of nurses had low compliance with infection control standard precaution
regarding, personal protective equipment while, linen management and management of
spillage had the higher percentage of nurses' compliance.

King Faisal hospital

Items Morning (n=30)  [Evening (n=30) [Total
No % No % %

1. Hand hygiene

- Low 6 20.0 14 46.7 33.35

- Moderate 19 63.3 16 53.3 58.3

- High 5 16.7 0 0.0 8.35

2. Personal Protective Equipment

- Low 15 50.0 25 83.3 66.6

- Moderate 10 33.3 5 16.7 25

High 3] 16.7 0 0.0 8.35
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3. Clinical Practices

- Low 1 3.3 0 0.0 1.65
- Moderate 29 96.7 30 100.0 [98.35
- High 0 0.0 0 0.0 0.0
3.a Central Venous Catheter

- Low 6 20.0 10 33.3 26.65
- Moderate 19 63.3 14 46.7 55.0
- High 5 16.7 6 20.0 18.35
3.b Intravenous injection

- Low 2 6.7 1 3.3 5.0

- Moderate 28 93.3 29 96.7 95

- High 0 0.0 0 0.0 0.0
3.c Intramuscular injection

- Low 7 23.3 7 23.3 23.3
- Moderate 13 43.3 14 46.7 45

- High 10 33.3 5 30.0 31.65
3.d Canula insertion

- Low 6 20.0 5 16.7 18.35
- Moderate 14 46.7 22 73.3 60

- High 10 33.3 3 10.0 21.65
4. Specimen handling

- Low 9 30.0 9 30.0 30.0
- Moderate 18 60.0 18 60.0 60.0
- High 3 10.0 3 10.0 10.0
5. Safe handling and disposal of sharps

- Low 0 0.0 0 0.0 0.0

- Moderate ¢ 30.0 12 40.0 35.1
- High 21 70.0 18 60.0 65
Management of spillage

- Low 1 3.3 0 0.0 1.65
- Moderate 11 36.7 12 40.0 38.35
- High 18 60.0 18 60.0 60.0
6. Management of vaccination

- Low 0 0.0 2 6.7 3.35
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- Moderate 19 63.3 18 60.0 61.65
- High 11 36.7 10 33.3 35

7. Waste disposal

- Low 0 0.0 0 0.0 0.0

- Moderate 12 40.0 20 66.7 53.35
- High 18 60.0 10 33.3 46.65
8. Linen management

- Low 0 0.0 0 0.0 0.0

- Moderate 11 36.7 13 43.3 40

- High 19 63.3 17 56.7 60
Total nurses' compliance with infection control standard precautions

- Low 0 0.0 0 0.0 0.0

- Moderate 22 73.3 30 100.0 [86.65
- High 8 26.7 0 0.0 13.35

Table (2) reflects level of staff nurses' compliance to infection control standard precautions at
King Abdel-Aziz Hospital by shift. As can be seen, majority of nurses (96.75%) had moderate
level at both shifts. All staff nurses had a moderate level of complianceto infection control
standard precaution in morning shifts. While, only 93.5 % of them had a moderate level of
compliance to infection control standard precautions at evening shifts and no one of them had
a high level at both shifts. The highest percentage of nurses had low compliance with infection
control standard precaution regarding, personal protective equipment and hand hygiene while,
waste disposal and linenmanagement had the higher percentage of nurses' compliance.

King Abdel-Aziz Hospital

Items Morning (n=31) |[Evening (n=31) [Total
No % No % %

1. Hand hygiene

- Low ] 25.8 28 90.3 58.05

- Moderate 23 74.2 3 9.7 41.95

- High 0 0.0 0 0.0 0.0

2. Personal Protective Equipment

- Low 19 61.3 22 71.0 66.15

- Moderate ¢ 29.0 3 25.8 41.9

- High 3 9.7 1 3.2 6.45

3. Clinical Practices

- Low 0 0.0 4 12.9 6.45

- Moderate 31 100.0 27 87.1 93.55
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- High 0 0.0 0 0.0 0.0

3.a Central Venous Catheter

- Low 10 32.3 8 25.8 29.05

- Moderate 16 51.6 18 58.1 54.85

- High 5 16.1 5 16.1 16.1

3.b Intravenous injection

- Low 1 3.2 2 6.5 4.85

- Moderate 30 96.8 29 93.5 95.15

- High 0 0.0 0 0.0 0.0

3.c Intramuscular injection

- Low 2 6.5 7 22.6 14.55

- Moderate 21 67.7 18 58.1 62.9

- High e 25.8 6 19.4 22.6

3.d Canula insertion

- Low 4 12.9 0 29.0 20.95

- Moderate 23 74.2 21 67.7 70.95

- High 4 12.9 1 3.2 8.05

4. Specimen handling

- Low 5 16.1 4 12.9 14.5

- Moderate 20 64.5 24 77.4 70.95

- High 6 19.4 3 9.7 14.55

5. Safe handling and disposal of sharps

- Low 0 0.0 0 0.0 0.0

- Moderate 16 51.6 14 45.2 84.4

- High 15 48.4 17 54.8 51.6

6. Management of spillage

- Low 1 3.2 1 3.2 3.2
Moderate 16 51.6 21 67.7 59.6
High 14 45.2 9 29.0 37.1

7. Management of vaccination

- Low 0 0.0 3 9.7 4.85
Moderate 26 83.9 22 71.0 77.45
High 5 16.1 6 19.4 17.75

Waste disposal
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- Low 0 0.0 0 3.2 1.6
Moderate 13 41.9 16 51.6 46.75
High 18 58.1 14 45.2 51.65

9. Linen management
Low 0 0.0 0 0.0 0.0
Moderate 12 38.7 26 80.6 59.65
High 19 61.3 6 19.4 40.35

Total nurses' compliance with infection control standard precautions

- Low 0 0.0 2 6.5 3.25
Moderate 31 100.0 29 93.5 96.75
High 0 0.0 0 0.0 0.0

Discussion

The result of this study revealed that the total nurses' compliance with infection control
standard precautions was moderate level at both King Faisal and King Abdel-Aziz Hospitals.
This finding may be related to insufficient supply of resources such as, inadequate supplies
and equipment, negligence attitude, lack of supervision, inadequate training and insufficient
support from management to facilitating work. This result is supported by Jawaid et al. (2009)
and Porto and Marziale (2016) who revealed that insufficient knowledge, workload and
inadequate supplies, equipment and training is the major causes of noncompliance with SPs.
However this result inconsistent with Labrague et al. (2012) and Nofal et al. (2017) who
revealed higher compliance rate with SPs among staff nurses in their studies.

Also, this study reported that the total mean score of nurses' compliance with infection control
standard precautions was high at morning than evening shifts at both hospitals. This may be
attributed to that morning shifts characterized by presence of head nurse, adequate supplies
and equipment, and adequate number of nurses in the morning shifts whom responsible for
patients in the unit. Moreover in the evening shifts, there were inadequate supplies and
equipment, supervision and monitoring by the senior staff and the infection control committee
members. This result is supported by Noaman (2016) Moursy and Sharaf (2017) who revealed
that nurses' compliance with SPs at the morning shifts had higher score than those at the
evening shifts due to the lack of time, nurses' staff shortage, lack of supervision and the
workload in HD unit. This result was contradicted by Sharir et al. (2001) who concluded that
more hand washing compliance was observed during the evening shift compared with the
morning shift.

Dimensions of infection control standard precautions:

Regarding hand hygiene: The present study demonstrates that the highest percentage of nurses
had low compliance level with infection control standard precaution were regarding, hand
hygiene(33.3%-58.05) at both hospitals. this result may be related to availability of hand
washing sinks but washing supplies not adequate, nurses incompletely use the correct six
steps of hand wash techniques but nurses did not washing hands afterremoval of gloves, lack
of policy that determine fixed punishment for non- compliance with fixed procedures by all
nurses. Lack of motivation and over work load. This result agreed with Scheithauer et al.
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(2017) who concluded that the higher the workload, the lower compliance and a lack of
motivation may be the major two causes of poor compliance. Also, this result agreed with
Niyonzima et al. (2018) who reported that insufficient number or inaccessible sinks as well
as inconveniently placed sinks and inadequate number of HH resources were considerably a
highly ranked cause for non-compliance with hand hygiene. In contrast, the study was done at
Ghana by Ashinyo et al. (2021) who demonstrated that high compliance levels (88.4%) for
hand hygiene.

Personal protective equipment: The current study revealed that the highest percentage of nurses
had low compliance with infection control standard precaution were regarding, personal
protective equipment (66.15%-66.6%) at both hospitals respectively. This may be attributed to
negligence to attitude, unavailability of supplies almost all of the time, lack of up- to date
training on the principles of standard precautions, almost all nurses not used gloves as a
single use or changed between two patients or to the same patient. This result in accordance
with Sa et al. (2016) who revealed that the most commonly reason for noncompliance was
non availability of personal protective devices and health care providers being too busy to use
PPE and lack of awareness of health care providers about the importance of adherence to
usage of PPE.

On the other hand this result disagreed with the study was conducted at Jordan University by
Eskander et al. (2013).

In relation to safe handling and disposal of sharps, this study showed that safe handling and
disposal of sharps had the higher percentage of nurses' had high compliance level (65%).

Concerning safe handling and disposal of sharps, had the higher percentage of nurses' had high
compliance level (65%- 51.6%) respectively at both hospitals. This finding may be related to
these compliant nurses didn't recap or bend the used needles. They were also disposing of the
used needles at the safety box. All sharps bins were labeled with points of source and signed
and nurses not decanted sharps from one receptacle to another and nurses' awareness of the
danger of needle-stick injuries from the infection control committee and implementation of
sharps disposalpolicy. This result is consistent with Ella et al. (2016) who revealed that
sufficient supply of injection safety material, availability of injection safety guidelines and
adequate training is the major cause of nurses' compliance. By contrast, Elagamy (2014) and
Haridi et al. (2016) who reported low nurses' compliance with sharps handling.

Concerning waste disposal, had the higher percentage of nurses' had high compliance level
(51.65%) at King Abel Aziz Hospitals. This may be due to the availability of color bags,
restrict punishment for those who don't comply with waste management, continuous
surveillanceof segregation practices by hospital infection control committee and encouraging
promptreporting and implement of infection control guidelines at morning shifts.

This finding was supported by Gebresilassie et al. (2014) and Hakim et al. (2014) they reported
high level of compliances with waste disposal among nurses. On the other hand, this study
was contradicted by Tabash and Ashraf (2018) and Njue et al. (2015) who concluded that
nurses' compliance of waste disposal level was low.

Conclusion
Based on the findings of this study itcould be concluded that:

o The nurses' compliance levels with infection  control standard precautions were
moderate at both hospitals.
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. King Faisal Hospital had higher mean score of compliancewith infection control
standardprecautions than those at King AbdelAziz Hospital at both shifts.

Recommendations
This study recommended that:
A. Directors of hospital should:

) Provide in service education programs for all nurses to keep them up data regarding
infection control measures

) Conduct frequent periodic meeting and discussion with infection control team and
hemodialysis supervisor to identify their needs.

o Establish follow up system at dialysis unit to ensure application of all infection
control procedures.

B. Infection control team should:

o Provide written policies and infection control procedures at HD units and review it.
o Assess and follow up nurses' compliance with infection control standard precautions
at HD units
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