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Abstract Background: Hospital Housekeeping staff play a key role in maintaining safe and
clean environments to prevent infection and its spread in hospital. Innovative training ap-
proaches are necessary for this category; especially since their educational level is below
average. Simulation based training can be a valuable tool for them in health care sector. How-
ever, no studies have explored the impact of simulation-based training on housekeeping staff
performance, which is the focus of this study.
Objective: This research focuses on exploring the effectiveness of simulation-based training
for Hospital Housekeeping Staff.
Methods: The study used pre-post training data from 124 housekeeping staff in different work
areas at KAUH to measure the effectiveness of the program on their performance. The training
includes five segments: General Knowledge training, Personal Protective Equipment, Hand Hy-
giene, Cleaning Biological Materials, and Terminal Cleaning. The study incorporated a two-
sample paired T-test, One-Way ANOVA to detect differences in mean performance pre-and
post-training and between groups in terms of gender and work area.
Results: Study results show a significant improvement in housekeeping staff performance after
the training, where the performance measure of GK was improved by 33%, PPE 42%, HH 53%,
Biological Spill Kit is 64%, and terminal cleaning 11% However, there is no significant difference
in performance improvements in all stations in regards of gender and work area except for the
Biological Spill Kit in terms of the work area.
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Conclusion: Results show the effectiveness of training as there are statistically significant dif-
ferences in housekeeping staff mean performance pre-and post-training. The simulation-based
training changed the behavior of the cleaners, as they became more confident and understand-
ing in performing their work. Expanding the use of simulation as a basis for training this impor-
tant group and further study is recommended.
ª 2023 The Author(s). Published by Elsevier B.V. on behalf of Australasian College for Infection
Prevention and Control. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Highlights

� Housekeeping staff play a major role in hospital Prevention Infection and Control.
� Experience using simulation as a basis for training housekeeping on their associated tasks in
the hospital.

� Using simulation technology as a basis for training housekeeping staff is an addition to the
health sector.
Introduction

Maintaining hospitals cleanliness is one of the most critical
patient safety issues, as cleaning is an influential factor in
controlling infection and its spread [1]. Several studies
indicate that cleaning is vital in reducing hospital-acquired
infections and related costs. The lack of proper hospital
hygiene is usually associated with unpleasant outcomes and
higher costs associated with longer length of stay and use of
expensive medications. These avoidable costs deserve
attention because they affect the quality of care delivered
and the safety of patients and staff in healthcare facilities
[1e3]. Also, one of the reasons for (methicillin-resistant
Staphylococcus aureus (bacteria in hospitals is poor clean-
ing [4,5]. According to the Center for Disease Control and
Prevention (CDC), nearly 100,000 people die each year from
hospital-acquired diseases in America [6].One study in-
dicates a significant reduction in hospital infections due to
cleaning compliance at a rate of 10,000 patients per day
[7]. The standard method of reducing and preventing these
infections is decontamination of patient rooms through
manual cleaning and disinfection [8]. Maintaining the safety
of hospitals and health care workers should be a priority for
any hospital [1]. The better the education in infection
control, the lower the risk [3].

Role of hospital housekeeping staff

Hospital housekeeping staff play a key role in creating and
maintaining a safe and clean environment to prevent infec-
tion and its spread. Therefore, it is necessary to train
housekeeping staff on an ongoing basis and create programs
dedicated to them and their training needs. Especially in the
current circumstances of the spread of COVID-19, it is
necessary to emphasize safe and correct practices [9]. In
general, many hospitals are quick to spend money on new
programs, specialized staff, and equipment, and they often
try to reduce environmental hygiene maintenance costs as
much as possible, whether in terms of cost reduction in
products that they use or in training and continuing educa-
tion programs for housekeeping staff [1]. However, when
proper training is put in place by health institutions, the
2

effectiveness of housekeeping staff will lead to reduced
health risks and infection spread and better control [10].
Many studies have stressed the importance of housekeeping
staff training [11,12]. Previous studies have provided that
housekeeping staff are exposed to injuries and accidents due
to their lack of knowledge and awareness of the correct
practices associatedwith their tasks in hospitals [13,14]. As a
result, dedicated training programs are needed to equip
themwith the knowledge, skills, and understanding required
to perform their job efficiently and effectively [15].

Among the most important practices that hospital
housekeeping staff perform is a daily task include the follo-
wing:first: donning and doffing)PPE(: cleaners in the health
sector are exposed to infections and diseases such as (Covid)
and others, as they are in direct contact with the patient’s
environment; the proper use of personal protective equip-
ment (PPE) is vital in preventing the spread of infection [16].
Second: Hand hygiene: housekeeping staff frequently con-
tact patients environment, making it easy for microorgan-
isms to be transmitted through their hand; Alcohol-based
hand sanitizers effectively reduce the number of germs,
wash and sanitize hands is one of the best ways to avoid
getting sick and prevent spreading germs to others [17].
Third: Cleaning Biological Materials (blood) & Waste Man-
agement: exposure to blood and body fluids is a major risk of
infections and constitutes a risk of transmission of blood-
borne viruses including HIV, hepatitis B and C virus [18].
Professional bio cleaning is a process intended to reduce the
biological contamination of surfaces [19]. On the other hand,
infectious waste may be associated with diseases like viral
hepatitis and other life-threatening viral infections, as well
as pyogenic and enteric infections [20]. It has been docu-
mented in the literature that hospital housekeeping staff
are the most vulnerable to accidents with biological mate-
rials and needle stick injury (NSI), which have led to an in-
crease in the rate of morbidity and mortality among them
due to improper disposal ofwaste, including needles/sharps;
However, these life-threatening risks can be prevented with
continuous and appropriate training and education
[21,12,13].Fourth: Terminal cleaning: It is known as the
comprehensive cleaning of the patient’s room, which in-
cludes every part of the room, and it must be done in the
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following circumstances: Following discharge, transfer or
death of a patient who has had a known infection, Following
isolation/contact precaution nursing of a patient.

Where non-compliance with the terminal procedures
leads to infection, various diseases, and danger, especially
when receiving the next patient. Terminal cleaning is a
critical step in preventing the transmission of healthcare-
associated pathogens [22].

Clearly, the practices of the housekeeping staff
contribute to spreading or reducing infection in hospitals.
The focus of this study will be on the practices that the
housekeeper performs during his daily work. Through the
simulation-based training for training this category on the
topics above.

Simulation-based training in healthcare

Generally, simulation is defined as a process of imitation of
something or a real circumstance, a realistic process to
clarify information to the recipient by simulating the actual
reality and has different levels and types that are deter-
mined based on trainees’ needs or capabilities; healthcare
simulations can be said to have four main purposes e ed-
ucation, assessment, research, and health system integra-
tion in facilitating patient safety [23].

Simulation in medical education is defined as an artificial
representation of a real-world process to achieve educa-
tional goals through experiential learning to replicate
clinical scenarios [24]. Simulation in healthcare is now used
to facilitate patient safety and improve the safety, effec-
tiveness, and efficiency of healthcare services: represented
in education, evaluation, research, and health system
integration [25]. As a result, the use of simulation in
training has wide and great acceptance in the field of
healthcare [26] as it has proven its effectiveness for med-
ical students [27,28], physicians [29,30], nurses [31,32],
and pharmacy students [33,34]. However, no studies are
exploring the use of simulation in training housekeeping
staff, which is the focus of this study.

Simulation-based education encompasses a wide variety
of training methods for healthcare including High-fidelity
mannequins: A term often used to refer to the broad range of
full-body manikins that have the ability to mimic, at a very
high level, human body functions [35]. Partial-task simula-
tors: Task trainers are used to teach and assess the individual
performance of a particular task or procedure around a set of
metrics [36]. Standardized patient simulation involves the
use of individuals trained to portray the roles of patients,
family members or others to allow students to practice
physical exam skills, history taking skills, communication
skills and other exercises [37]. Virtual reality (VR): is an
advanced, humanecomputer interface that simulates a
realistic environment [38]. Simulation scenario: is an artifi-
cial representation of a real-world event to achieve educa-
tional goals through experiential learning [39]. Role-playing:
asking students to act out a situation. E-learning includes all
the simulations on the computer. combination of simula-
tions: uses two or more of the previous types of simulations
to create a more realistic simulation. It can also help stu-
dents practice more than one skill at a time [40].

Several levels of simulation technology can be used and
implemented in training fidelity: can be defined as the
3

degree of exactness with which a manikin or simulator
represents a live patient or scenario, levels of fidelity vary
depending on usage [41]. Including high-fidelity and low-
fidelity simulations; the selection of the appropriate tier
depends on the intended learning objectives and allocated
budget. High-fidelity (HF) simulators operate on highly
realistic devices to immerse the users in complex scenarios
and practical feedback [42,43]. On the other hand, low-
fidelity simulators are those that feel the least real to the
learner [43]. For various purposes, learners may require
different levels of simulation at the same time. High fidelity
is not always better than low fidelity, as this depends on the
type of task and the level of learners [42,44,45].

This research will focus on low-Fidelity simulations, as
they are relatively easy and less expensive to implement and
transfer, which is suitable for the target group [43]. Some
types of simulations used in this research are Partial Task
Trainers, Role-playing, E-learning, simulation scenarios.

Simulation is used in many fields and categories, It can be
employed based on the need. This research focuses on
training housekeeping staff using real experiences that they
face in their daily work routine, i.e., transferring objective
reality to training using simulation through different stations.

This research study took the initiative to create a
customized simulation-based training program in King
Abdulaziz University Hospital (KAUH) targeting hospital
housekeeping staff. The study focuses on the practices and
roles of hospital housekeeping staff related to infection
control environmental health. This paper aims to explore
the effectiveness of using simulation-based training on
improving the performance of housekeeping staff of KAUH
in Jeddah, Saudi Arabia. Specifically, this paper investi-
gated the following research questions.

1) How effective is simulation-based training in improving
the performance of Housekeeping Staff in hospitals?

2) Will there be differences in the simulation-based
training effectiveness across housekeeping staff based
on their designated work area and gender?

Methods

Study protocol, training program, and participants

The experimental research design was conducted at King
Abdulaziz University Hospital (KAUH) in Jeddah and led to
establishing a simulation-based training program dedicated
to hospital housekeeping staff under the name of (Simula-
tion-based Training for the Hospital Housekeeping Staff).

This program was built with calibration with (Depart-
ment of Infection Control and Environmental Health,
Department of Housekeeping, Department of Nursing and
simulation center) Where frequent meetings were held
before the start of the training program to work on: the
training plan, the methodology, the training content,
building an integrated team that includes trainers special-
ized in the field, the distribution of tasks and the prepa-
ration for that was about 3 months before the start of the
training program.

The training program was divided into two days for each
group of participants. The program includes Five different



Table 1 Number of participants for each station.

Training Station Participant
#

Male Female

General Knowledge Assessment 124 96 28
Hand Hygiene (HH) 124 96 28
Biological Spills 114 90 24
Personal Protective Equipment

(PPE)
104 81 23

Terminal Cleaning 104 81 23
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main training stations: Introduction and General Knowledge
Assessment, Personal Protective Equipment (PPE), Hand
Hygiene (HH), Biological Materials Spills (Biological Spill
Kit), and Terminal Cleaning.

Training stations that include different simulation sce-
narios, role-playing, and training videos in the language of
housekeeping staff. Also, partial task trainers are used to
assisting them in practicing learned procedures and
protocols.

First station: Introduction and General Knowledge
Assessment

The main objective of this station was to prepare partici-
pants for the training program.Participantswere given a pre-
test to measure their initial knowledge regarding infection
control cleaning practices and protocols, which contains il-
lustrations that make it easier for the participants to un-
derstand and answer the test questions themselves.

After which, they were given an introductory lecture on
hospital-related infection and its implications. Then, par-
ticipants were divided into two separate groups and were
alternating the remaining training stations (i.e., PPE, HH,
BSK). Each station’s trainees’ performance was evaluated
before and after the training using checklists. The knowl-
edge assessment post-test was measured at the end of the
training program.

Second station: personal protective equipment

In this station, participants were observed and evaluated
on the correct procedure of wearing and removing PPE
either on themselves or on a half-body simulator (Partial-
task simulators). After completing the pre-training evalua-
tion, an educational video(E-learning) in the housekeepers’
language- and a demonstrated (scenario) explained the
correct protocol in wearing and removing PPE and display-
ing different signs for different types of isolation rooms.
One of the scenarios was about the (Contact isolation).

Where one of the team members inside the isolation
room plays the role of a patient who suffers from an in-
fectious allergy in the skin, then another one plays the role
of the cleaner who wants to clean this room and is shown
the correct way to put on and take off the PPE. The trainers
make sure that the trainees understand the correct pro-
cedures, and then reassess the trainees to measure their
competencies.

Trainers ensure that the trainees understand the proper
procedures, then re-evaluate the trainees to measure their
competencies.

Third station: hand hygiene

The housekeeper’s knowledge of the Five Moments of hand
hygiene approved by the World Health Organization is
measured and evaluated in this station. Trainers evaluate
each participant individually before starting the training
process by filling out the trainee’s relevant checklist. After
completing the pre-training evaluation, two educational
videos (E-learning) were played on the correct method of
sterilizing and washing hands, including the five moments
4

of hand hygiene. Trainees are re-evaluated to measure
their competence in applying the knowledge gained.

Fourth station: cleaning biological materials &
waste management

In this station, participants were trained to build knowl-
edge on the different types of waste and the common
mistakes in waste management and PPE to be worn when
transporting waste. Specifically, participants were trained
on handling needlestick/sharps and biological spills such as
bloodstains.

Trainers evaluate each participant individually before
starting the training process by filling out the trainee’s
relevant checklist. After completing the pre-training eval-
uation, an educational video (E-learning) is followed by a
demonstration (scenario) related to biological material
spills, blood. A red substance was spilled that appeared in
the form of a blood stain, and the trainer played a role in
cleaning this stain. Afterward, trainees’ reactions were
observed, and performance was measured using the rele-
vant checklist.

Fifth station: terminal cleaning

This station focusses on the correct way to clean a patient’s
room, terminal cleaning.

This station was equipped as a real patient room with all
the tools of the room, including equipment, furniture, and
a toilet. The terminal cleaning method was used here
because it differs from routine cleaning in that it is deeper
and more comprehensive. Rooms must be cleaned in this
way at the time of the patient’s discharge. Trainees are
evaluated to measure their performance by the supervisor
after attending the training program while they are doing
terminal cleaning.

Participants and sample size

The total number of participants who underwent the
training program is 124 Housekeeping Staff from different
work areas in the hospital (Basement, Emergency Room
(ER), Operation Room (OR), Outpatient Department (OPD),
Patient Area (PA), and Ground Floor (GF). Their experience
ranges from (2e5 years) and their educational level is
below average. However, since the process of develop-
ment, review, and approval of all tools and checklists used
in this research have not been completed simultaneously,
the number of participants in each station varies. Table (1)



Table 2 T-Test- Paired Two Sample for Means Program
results before and after the training session.

Stations # Obs. Pre-
Test
Mean

Post
Test
Mean

P(T � t)
two-tail

General
Knowledge

116 7.30 9.72 .000

PPE 96 9.16 13 .000
HH 116 6.30 9.76 .000
Biological Spill Kit 106 4.25 7 .000
Terminal cleaning 104 11.5 13 .05
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shows the numbers of Housekeeping Staff who were trained
in each of the program’s main stations.

Measurement instruments
The pre-training and post-training activities measures were
from the instruments designed, approved, and validated by
the Infection Control Unit at KAUH and have been estab-
lished based on the work policies and procedures approved
by the hospital that has the accreditation of the joint
committees (Canadian, American). Each station, General
Assessment, PPE, HH, Biological Spills, terminal cleaning,
has (10, 13, 10, 7, and 13) items, respectively.

The instruments mentioned above are used twice to
measure participants’ performance in each station before
and after the training program. For each checklist, every
correct answer or performance is given one point, and the
total score is calculated as the measure of each partici-
pant’s performance in that specific station.

Data analysis
The study uses a paired sample approach to assess partic-
ipants’ mean performance pre-and post-training and detect
the significance of improvements, if any. To achieve this,
Paired Two Sample T-tests were used to measure the
progress of mean performance of the housekeeping hospital
staff. Furthermore, One-Way analysis of variance (ANOVA)
was used to investigate the differences of performance
improvements among groups based on work area and
gender. All the analyses were performed using IBM SPSS
statistics version 27 Software.
Table 3 One Way ANOVA test for Biological Blood Spill
Station.

ANOVA

DIFF Sum of
squares

DF Mean
square

F Sig.

Between Groups 62.030 5 12.406 3.034 .013
Within Groups 441.593 108 4.089
Total 503.623 133
Result

The results of the training effectiveness are presented by
measuring the mean test score before and after the
training program. The two means are compared to find
statistical differences in participants’ performance in the
five training stations. One-way ANOVA follows the paired
sample t-test to measure the differences in performance
improvements based on participants’ work area and
gender.

Paired sample T-test: training effectiveness

The mean test scores before and after the participants
completed the simulation-based training program are
compared to find the difference or correlation. Table (2)
shows scores of pre-and post-training in all stations. As
shown, the results showed a significant improvement in
housekeeping staff’ performance in all stations; for the
program in general, the station for personal protective
equipment (PPE), the station for hand hygiene (HH), the
station for cleaning biological materials (Biological spill kit)
and the station terminal cleaning. All results show a sta-
tistically significant increase in mean performance with p
-value Z .000 < .05 for the first four stations and the fifth
station p-value Z .05. Moreover, Cohen’s d test was
calculated to determine the effect size of the detected
differences. Values of Cohen’s D test were 1.78, 1.77, 1.60,
1.89 and 1.56, respectively, which are all above the
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threshold of significant effect, indicating practical signifi-
cance along with statistical significance.

One-Way ANOVA: differences in training
effectiveness

To verify the homogeneity/difference in the level of
improvement in the mean performance of housekeeping
staff based on their designated work area; Basement,
Emergency Room (ER), Outpatient Department (OPD), Pa-
tient Area (PA), and Ground Floor (GF), One-Way ANOVA test
was used to analyze the variation in one direction. The re-
sults of the pre/post-test showed that there is no significant
difference in performance improvements and equal aver-
ages for all work areas except for the biological materials
cleaning station. It was shown that there are significant
statistical differences in the advancement of mean perfor-
mance of training in Biological Blood Spills station between
participants with P-Value Z .013, as shown in Table (3).

To compare group means, a post hoc analysis was per-
formed to identify the differences between work areas.
The results show that the main difference in performance
improvements was between participants working in the
Basement and Patient Area with mean performance
improvement of 3.88 and 3.21, receptively and statistically
significant difference between the basement and GF and PA
See Table (4).

The study also investigates the improvement of perfor-
mance based on gender; Male: (96), Female: (28) to verify
the homogeneity/difference in the level of improvement in
the mean performance of housekeeping staff based on their
gender. The ANOVA test was used to transmit variation in
one direction to all stations, where the results showed no
statistically significant differences in all stations and equal
gender averages Table (5).



Table 4 Mean Performance Improvement based on Work Area / Tukey’s HSD test for detecting significant differences between
performance improvements based on Work Area.

95% Confidence Interval for
Mean

N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Basement 25 3.88 1.965 .393 3.07 4.69 0 7
ER 9 2.44 2.186 .729 .76 4.12 0 7
GF 9 1.78 2.279 .760 .03 3.53 0 7
OPD 12 2.33 1.723 .497 1.24 3.43 0 5
OR 10 3.70 2.541 .803 1.88 5.52 0 7
PA 49 2.31 1.928 .275 1.75 2.86 0 7
Total 114 2.75 2.111 .198 2.35 3.14 0 7

Tukey’s HSD test for detecting significant differences between performance improvements based on Work Area

95% Confidence Interval

(I)Work Area (J) Work Area Mean Difference (I-J) Std. Error Sig Lower Bound Upper Bound

Basement 1.436 .786 .453 -.85 3.72
GF 2.102 .786 .089 -.18 4.38
OPD 1.547 .710 .257 -.51 3.61
OR .180 .757 1.000 -2.02 2.38
PA 1.574 .497 .024 .13 3.02

Table 5 One Way ANOVA test for gender differences.

ANOVA

Source of Variation SS DF MS F P-Value F crit

Between Groups 2.037 1 2.037 0.849 0.358 3.918
Within Groups 292.672 122 2.398
Total 294.709 123

SUMMARY

Groups Count Sum Average Variance

Female 28 62 2.214 2.470
Male 96 242 2.520 2.378
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Discussion

Previous studies report that learning using simulation
technology has been effective over the years in different
advanced fields, including healthcare [27e34]. In line with
previous studies, this study confirms the effectiveness of
hospital housekeeping staff simulation-based training as
the target participants answering our first research ques-
tion. As demonstrated, results show improvement in the
performance of housekeeping staff at King Abdulaziz Uni-
versity Hospital in Jeddah after training them on a
specialized simulation-based program, which was estab-
lished for the purpose of this research providing a new
addition to the healthcare field.

Participants were also re-evaluated after 6 months to
ascertain the impact of simulation-based training; The re-
sults showed that they continued to maintain their per-
formance after a period of time.

In terms of knowledge and practices, housekeeping staff
performance averages in all program stations, namely gen-
eral knowledge, PPE, HH, and biological spill, terminal
6

cleaning, increased significantly after the simulation-based
training. The results, in general, are consistent with several
studies. For example, in one study, simulation training
improved the performance of healthcare workers on (PPE)
based on a scenario of contacting COVID-19 patients [46].
Other studies demonstrated that simulation-based training
improved the duration and quality of hand hygiene [47,48].
Moreover, another study demonstrated the effectiveness of
simulation-based training ofmedical students in dealingwith
bleeding cases; the study results showed improvement in
knowledge and skills for bleeding management, and conse-
quently, an improvement in physicians’ performance [49].

As mentioned before, the result of this research is
consistent with previous findings for other healthcare
workers; We add to the existing body of knowledge by
finding that simulation has proven effective in significantly
improving performance before and after training for the
hospital housekeeping staff. This is a valuable addition in
the field of health, infection control, and safety.

Another critical point of the current study, directed to
answering the second research question, indicates that
there is no statistically significant difference in performance
improvements among staff in different work areas except for
the biological spill kit station; the difference in performance
improvement was substantial between housekeeping staff
working in the Basement Area and those working in the Pa-
tient Area. The mean performance improvement for the
basement staff is more significant than those in the patient
area. This might be logical as most staff working in the
basement do not get the training attention as those working
in the patient area; thus, the improvement of their perfor-
mance was evident. However, not having a significant dif-
ference in other stations regardingwork areas is inconsistent
with previous literature [50].

Similarly, in terms of gender difference in performance
improvement for all stations, results indicate no significant
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differences, and the averages are equal for both sexes.
Although this result was not expected, it is consistent with
another study that aimed to assess gender bias in simula-
tion exercises for emergency resident physicians; the study
looked at potential gender differences in performance
scores and assessments of participants in both gender, and
there were no differences in scores due to gender, the re-
sults indicated point out that simulation evaluation may
represent a less biased method for assessing the evaluators’
competency in their performance [51].

However, most studies have shown statistical gender
differences in performance and/or performance improve-
ment [52,53].

On the other hand, patients’ satisfaction with the hos-
pital’s housekeeping staff was measured before and after
the simulation-based training program, their satisfaction
rate with the housekeeping staff (cleaners) before training
was 86.8%, and after training it became 97.13%; so this is
excellent result because Patients’ satisfaction with the
services provided is a priority for any hospital as it is one of
the basic elements of quality care that is reflected through
the good training of health sector workers. We also did not
receive cases of needle stick injury and blood fluids for
housekeeping staff after attending the training program.
This reflects the positive impact of the training stations.

Overall, the results showed the positive impact and the
effectiveness and efficiency of the simulation-based
training program for the housekeeping staff at King Abdu-
laziz University Hospital in Jeddah. These results show
practical implications for highlighting the importance of
establishing training programs for the target group. It also
has theoretical consequences in terms of extending the
body of testing the effectiveness of simulation training to
this group.
Conclusion and recommendation

Training using simulation technology has been effective
over the years in different and advanced fields including
the healthcare field and as demonstrated in this research,
is effective for a different and essential category in the
healthcare field namely hospital housekeeping staff. Strong
attention should be placed in highlighting the importance
of hospital housekeeping staff, considering that they are
the most vulnerable group of the healthcare system due to
a lack of awareness of correct practices associated with
their tasks in hospitals. This is a global dilemma that must
be considered to maintain safety. Further investigation is
needed to address the effect of housekeeping staff on the
rate of nosocomial infection and the relation between
housekeepers’ morbidity and mortality rate after raising
their level of performance.

Moreover, it is necessary to reconsider the training
methods used for this category to ensure that infection
control protocols are practiced correctly.

Future work and recommendations from the research
will concentrate on expanding the use of simulation-based
training by including augmented reality, virtual reality, and
gamification in educating Hospital housekeeping staff.
Furthermore, it is strongly advised to establish certified
training programs for housekeeping staff by a specialized
7

accredited institution granting work license that is period-
ically renewed.
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