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ABSTRACT

Objective: Coronavirus infection is currently re-
sponsible for considerable morbidity and mortality
in Saudi Arabia and across the globe. The aim of
this study was to determine the level of compliance
to infection control practices among healthcare
practitioners in the Kingdom of Saudi Arabia.

Materials and Methods: This cross-sectional study
was conducted with 180 healthcare practitioners
working in military, university, government and
private hospitals in four (4) regions in Saudi Ara-
bia, namely, Riyadh, Najran, Abha and Al Baha.
Samples were selected using convenience sampling.
The study utilized the following statistical formula:
percentage distribution, mean, standard deviation
and analysis of variance (ANOVA).

Results: Most of the healthcare practitioners were
young adults, male, licensed physicians, Saudi citi-
zens, doctoral degree holders, have 1 to 5 years of
hospital experience, work in university hospitals,
and lastly were assigned to a medical ward. Health-
care practitioners in Saudi Arabia have high com-
pliance with infection control (x=3.45 , SD=+0.28)
and very high compliance with contact precau-
tion practices (x=3.45, SD+0.82) during the time
of coronavirus pandemic. There is no significant
difference in compliance with infection control
(F=0.3404, p=0.7963) and contact precaution prac-
tices (F=0.3404, p=0.7963) among healthcare prac-
titioners working in the different regions of Saudi
Arabia.

Conclusion: Healthcare practitioners in Saudi Ara-
bia usually comply to infection control practices
and always comply with contact precaution. Also,
health workers’ infection control and contact pre-
caution practices across Najran, Al Baha, Riyadh
and Abha are the same and standardized.

Key words: compliance, infection control,
hand hygiene.
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Introduction

The global battle to contain the novel coronavirus disease 2019
(COVID-19) pandemic rages on [1]. In the recent months, the
World Health Organization (WHO) declared COVID-19 out-
break as a public health emergency of international concern.
Coronavirus disease (COVID-19) is an infectious disease
caused by a newly discovered coronavirus. Understanding its
burden as an emerging infectious disease is vital for devising
appropriate infection control strategies [2].

Coronavirus infection is currently responsible for considerable
morbidity and mortality in Saudi Arabia and across the globe
[2]. Nearly four months have passed since the emergence but
even up to this date there are no specific vaccines or treatments
for COVID-19 [3]. This lead to rapid spreading of the COVID-
19 pandemic. In this light, Saudi Arabia was among the first
countries to implement early and unprecedented precautionary
strict measures to prevent virus entry to the country or to miti-
gate its impact when it arrives. The country has taken prompt
strict public health measures to control and prevent the spread
of the outbreak. In fact, Saudi Arabia has imposed a number
of extreme measures on social movement, social and religious
gatherings, travel, and businesses way before the first COVID-
19 case was reported in the country [4].

Many infections acquired by patients can be spread by health-
care workers [5]. Health care workers can also act as reservoirs,
harboring the microorganism for several days [6]. Thus, special
attention should be addressed to health workers in hospital fa-
cilities as they play a significant role in disease transmission and
healthcare-associated infections [1]. Transmission of health-
care-associated infections is still a major concern in point-of-
care [7]. In fact, infection-related complications remain to be
one of the most commonly reported medical errors committed
by healthcare staff [8]. It was estimated that around 20% to
40% of healthcare-associated infections have been attributed
to cross-infection from the hands of health care personnel as
one of the major sources of nosocomial pathogens. Contamina-
tion of the hands of health care personnel could in turn result
from either direct patient contact or indirectly from touching
contaminated environmental surfaces [9]. The National Safety
and Quality Health Service (NSQHS) Standards even reiter-
ated that healthcare practitioners must adhere to strategies that
prevent and control infection. This can be achieved by prudent
use of antimicrobials, adhering to standard precautions and
wearing of personal protective equipment [10].

Thus, the researcher came up with a paper entitled “Compli-
ance to Infection Control Practices among Staff Nurses in
Saudi Arabia” to determine the level of compliance to infec-
tion control practices among healthcare practitioners in Saudi
Arabia.

Statement of the Problem

In general, the researcher sought to determine compliance to
infection control practices among healthcare practitioners in
different tertiary hospitals in Saudi Arabia.

Specifically, it sought to answer the following questions:

1. What are the demographic characteristics of healthcare prac-
titioners in terms of age, gender, profession, nationality, edu-
cation, years of hospital experience, hospital setting, area of
assignment, and facility location?

2. What is the level of compliance to infection control prac-
tices among healthcare practitioners during the coronavirus
pandemic?

3. What is the level of compliance to contact precaution prac-
tices among healthcare practitioners during the coronavirus
pandemic?

4. Is there a significant difference in compliance with infection
control practices among healthcare practitioners in different
regions in Saudi Arabia?

5. Is there a significant difference in compliance with contact
precaution practices among healthcare practitioners in differ-
ent regions in Saudi Arabia?

Materials and Methods

This cross-sectional study was conducted in the following re-
gions in Saudi Arabia, namely, Riyadh, Najran, Abha and Al
Baha. The study was conducted simultaneously at one fixed
point in time. Data collection was conducted at the time of
coronavirus pandemic over a 4-month period from the months
of March to May 2020. The study included a total of 180 health-
care practitioners (physicians, nurses, medical laboratory tech-
nician, and hospital administrators) as respondents of the study.
Samples were selected using convenience sampling. Data gath-
ering took place in selected military, university, government
and private hospitals in different regions in the Kingdom of
Saudi Arabia. Bioethical principles were strictly observed and
implemented in the study. The respondents’ rights and protec-
tion were taken into consideration throughout the conduct of
the study. The observational data were entered into a Microsoft
Excel database. Descriptive and inferential analysis were per-
formed with Excel office with 95% confidence intervals. The
study utilized the following statistical formula: percentage dis-
tribution, mean, standard deviation and analysis of variance
(ANOVA).

A structured survey questionnaire was provided to the re-
spondents of the study. Healthcare practitioners were asked to
complete the survey tool within 15 to 20 minutes. The Compli-
ance to Key Performance Indicator (KPI) for Infection Control
Tool was adapted from the Australian Commission on Safety
and Quality in Healthcare [10]. The researcher utilized a 4-
point Likert scale using the following rating scales: “3” which
denotes always, “2” means sometimes, and “1” for never. In
addition, the researchers have utilized Contact Precaution
Monitoring Tool which was adapted from the Infection Con-
trol Program of the World Health Organization [3]. The use of
contact precaution tool was used to monitor healthcare practi-
tioners’ compliance with hand washing practices in any of the
following opportunities: before patient contact, before aseptic
procedure, after body fluid exposure, after patient contact, and
lastly after touching patient’s surroundings. The said checklist
tool was rated “4” for always, “3” for sometimes, “2” for sel-
dom and “1” for never. Both research instruments were tested
for content validity and construct validity by three (3) experts
in the healthcare field. The said tools underwent a pilot study
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on 20 hospital staff working in Najran University Hospital.
The tools were tested for reliability and internal consistency.
All research tools obtained a 0.78 and 0.85 Cronbach alpha
reliability score and were considered acceptable and have a
good internal consistency, respectively [11].

Results

Table 1 depicts the demographic characteristics of healthcare
practitioners as respondents of the study. Based on the data
analysis performed, with a total of 180 respondents, it was
found that most of the healthcare practitioners were young
adults (n=112 or 62.2%), male (n=132 or 73.3%), licensed phy-
sicians (n=117 or 65.0%), Saudis (n=120 or 66.7%), doctoral
degree holders (n=126 or 70.0%), have 1 to 5 years of hospi-
tal experience (n=79 or 43.9%), working in university hospi-
tals (n=61 or 33.9%), were assigned to a medical ward (n=66
or 36.7%), and lastly came from Abha region in Saudi Arabia
(n=62 or 34.4%).

Table 2 shows that the majority of healthcare practitioners
perceived they have “high compliance” to infection control
practices in terms of: wearing personal protective equipment
(x=2.38, SD+0.69), use alcohol-based hand rubs and sanitizers
(x=2.24, SD+0.97) and adhere to strict application to infection
control policy (x=2.23, SD+0.77). Similarly, respondents dis-
played “very high compliance” in being aware of infection con-
trol policy in their respective hospitals (x=2.88, SD+0.40), and
perceive infection control policy is a crucial factor in control-
ling infections (x=2.81, SD+0.42). On the contrary, healthcare
practitioners in Saudi Arabia demonstrated “moderate com-
pliance” in wearing personal protective equipment (x=2.10,
SD=+0.83), “low compliance score” in using antimicrobial soap
with running water (x=1.57, SD+0.80), and “very low compli-
ance” in attending seminars and workshop about infection
control (x=1.38, SD+0.72).

Table 3 shows compliance with contact precaution practices
among healthcare practitioners during the time of the coronavi-
rus pandemic. . Accordingly, the findings of this study revealed
that most of the healthcare practitioners in Saudi Arabia have
“very high compliance” (x=3.45, SD+0.82) with contact pre-
caution practices during the coronavirus pandemic. Specifical-
ly, the majority of healthcare practitioners perceived they have
“very high compliance” with contact precaution after touch-
ing the patient (x=3.44, SD+0.90), after exposure to patients’
body fluid (x=3.85, SD+0.45) and before performing aseptic
procedures (x=3.67, SD+0.73). On the other hand, healthcare
practitioners only have “high compliance level” with contact
precaution before patient contact (x=3.16, SD+0.95), and after
touching patients’ surroundings (x=3.13, SD+ 1.06).

Table 4 depicts the test of significant difference in the level
of compliance to infection control practices among healthcare
practitioners in the different regions of Saudi Arabia. Analysis
of Variance (ANOVA) One-way factor revealed no significant
difference (F=0.3404, p=0.7963) in compliance with infection
control practices among healthcare practitioners working in
the different regions of Saudi Arabia. Thus, health workers’
infection control practices across Najran, Al Baha, Riyadh and
Abha are the same and standardized.

Table 5 depicts the test of significant difference in the level of
compliance with contact precaution practices among healthcare
practitioners in the different regions of Saudi Arabia. Analysis
of Variance (ANOVA) One-way factor revealed no significant
difference (F=0.3404, p=0.7963) in compliance with contact
precautions among healthcare practitioners working in the dif-
ferent regions of Saudi Arabia. Thus, health workers’ contact
precaution practices across Najran, Al Baha, Riyadh and Abha
are the same and standardized.

Discussion

Most of the healthcare practitioners were young adults, male,
licensed physicians, Saudi citizens, doctoral degree holders,
have 1 to 5 years of hospital experience, work in university
hospitals, were assigned to a medical ward, and lastly came
from Abha region in Saudi Arabia. Most healthcare practition-
ers were young adults which is the expected age bracket for
newly graduated healthcare practitioners who just secured a
professional license and are beginning a professional career as
healthcare practitioners. These age groups are more eager to
work, can perform multitasking, and can work under pressure
which can create a significant impact during their professional
practice in their respective clinical work settings. Moreover, the
results also suggest that registered healthcare practitioners are
relatively younger and were assumed to be more receptive to
the challenges of infection control practices [12]. Most health-
care practitioners were doctoral degree holders being their
highest education attained. Tanner [13] notes that healthcare
practitioners with higher degrees are especially well-suited in
meeting complex healthcare demands, reducing patient risk,
and lowering mortality. Thus, proceeding to higher education
will enhance and guide the competence of hospital staff in for-
mulating, implementing and evaluating evidence-based patient
care that will improve infection control. Most healthcare prac-
titioners have 1 to 5 years of hospital experience. A study by
Altuntas & Baykal [14] emphasizes that newly licensed prac-
titioners entering the health care facilities demonstrate little
involvement, but are necessitated to assume full responsibil-
ity for patient care. Furthermore, this creates a labor difficulty
and job annoyance which can drastically affect patient care and
organizational commitment practices. Most healthcare practi-
tioners were assigned to a medical ward. The high rates of self-
reported compliance score among hospital staff are consistent
with previous hospital areas of assignment that also indicated
high rates of self-reported compliance with infection control
practices [5]. Most healthcare practitioners worked in Abha
province in Saudi Arabia. A study in United States showed
that healthcare workers practicing in rural health care facilities
had 40% decreased certification in infection control than those
healthcare workers who practiced in urban health care facili-
ties. Accordingly, there was a statistically significant decreased
certification within suburban areas, but statistical findings re-
vealed that healthcare facility location was not a significant
predictor of certification for an infection control program [15].

The majority of healthcare practitioners in Saudi Arabia have
“high compliance level” to infection control practices during
the coronavirus pandemic. This implies that hospital staff of-
ten practice measures that prevent and control infection. Such
findings of the study are supported by studies in Philippines,
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Table 1: Demographic Characteristics of Healthcare Practitioners as Respondents of the Study

Demographic Characteristics Freguency FPercentage
{n} {#=)
A Age
21-35 years old (Young adults) 112 2.2
3-55 yvears old (Middle adults) 43 26,7
Cio-05 years oldiLate adults) 20 111
E. Gender
Male 132 733
Female 4 26.7
L. Profession
Medical Doctor 117 5.0
Murses 4 256
Healthcars Administration 7 3.9
Medical Laboratory 10 5.5
0. Mationality
Saudi 120 &7
Mon-Saudi (Sudaneses, Filipinog,
Indian, Egyptian, Yemeni, British) &0 333
E. Education
Ciploma B 4.4
Eachelor 31 17.2
Master 15 2.3
Coctoral 126 J0.0

F.Years of Hospital Experience

<l yearinovice) 15 8.3
1tos years (advanced baginner) 79 439
G told years (competent) ] 0.6
11 to 20 years (profident) 25 1.2
=M e ars (expert) 5 3.3
G, HospitalSetting
Lniversity Hospital &l 33.9
Filitary Hospital 44 272
Iini stry of Health Hospital 57 3.7
Frivate Hospital 1= 7.2
H. Area of assigniment
Generalward a2 4.4
Fledical ward (il 6.7
Fediatricward 35 194
| ntensive care unit 17 a4
I. Facility Location
Rivadh 54 30.0
Majran 35 195
Alha G2 4.4
Al Baha 29 1al
TOTAL M=150 100.0%
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Table 2: Compliance with Infection Control Practices among Healthcare Practitioners in Saudi Arabia

Infection Control Practices Mean 5D Level of Compliance
(n=180)
A Statements

1 Wearpersonal protecive equipment (PPE like 2.38 .69 High Compliance
gloves gown, mask

2. Timely use of alcohol-based hand mibs and 2.24 0.87 High Compliance
sanitbzers

3. Use antimicrobial soap with running water 1.57 0.80 Low Compliance

4. Compliance with hand hygiene protocols 210 0.83 Moderate Compliance

5. Awareness and understanding about  the 2.88 0.40 Very High Compliance
infection control policy inyour hospital.

. Perceive infection control policy as cudal 221 0.42 Very High Compliance
factorin controlling infections

7. Attended infection  control programs  like 138 0.72 Very Low Compliance
seminar, workshop, training

2. 5t applicaton of infedion control policy in 2.23 0.77 High Compliance
the work setting
TOTAL 221 0.70 High Compliance

Legend: 1.00-1.40 Very low compliance; 1.41-1.80 Low compliance; 1.81-2.20 Moderate compliance; 2.21-2.60 High compli-
ance; and 2.61-3.00 Very high compliance

Table 3: Compliance with Contact Precautions among Healthcare Practitioners in Saudi Arabia

Infection Contrel Practices Mean 5D Level of Compliance
(n=180}

A Statements

1. EBefore patient contact

.16 0.95 High Compliance
2. Aftertouchingthe patient
e e I .44 0.90 Yery High Compliance
3. Afterbody fluid exposure
: I 3.85 .45 Very High Compliance
4. Aftertouchingpatients’ surroundings
el “Hndng 313 1.06 High Compliznce
L. Before anaseptic procedurs 5 . : :
3.67 0.73 Very High Compliance
TOTAL
.45 0.a2 Yery High Compliance

Legend: 1.00-1.60 Very low compliance; 1.61-2.20 Low compliance; 2.21-2.80 Moderate compliance; 2.81-3.40 High compli-
ance; and 3.41-4.00 Very high compliance
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Table 4: Test of Significant Difference in the Level of Compliance with Infection Control Practices among Healthcare

Practitioners in Different Regions in Saudi Arabia

Groups Count Sum Average Variance
Majran 8 1716 2145 0.293114286
Al Eaha 8 15,76 2.095 0.297
Riyadh a 12749 2.34875 0.324495214
Abha 8 17.17 214625 0276595214
Analysisof Variance (ANOVA) OneWay Factor
Source of Variation 55 df [ F F-value F crit
Between Groups 0.304075 3 01013558333 0.240354002  0.795296368 294663526
Within Groups 8.338475 28 0.207202679
Total 2.64255 31

*p-value is significant if p < .05

Table 5.:Test of Significant Difference in the Level of Compliance with Infection Control Practices among Healthcare

Practitioners in Different Regions in Saudi Arabia

Groups Count Sum Average Yariance
Majran 5 17.39 3.473 0.11572
Al Baha 5 15.72 3.144 0.159383
Riyadh 5 157 3.74 0.03445
Abha 5 16.63 3.326 0.14858
Analysisof Variance (ANOVA) One-Way Factor
Source of Variation 55 Of 15 F P-value F crit
Between Groups 0.9538 3 0317933333 2773198424 007529116 3.2388T71517
Within Groups 183432 18 0.114545
Total 278812 19

*p-value is significant if p < .05
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Bangladesh, and United States. Accordingly, hospital staff
have a high compliance score to key performance indicators
for patient safety outcomes in terms of infection control [16].
A study in Bangladesh shows a significant improvement in
the infection control practices among health practitioners
[17]. Furthermore, anecdotal reports from management
showed statistical significant improvements in healthcare
worker’s compliance with basic infection control practices
[18]. Controlling healthcare-associated infections and strict
compliance with infection control standards among healthcare
practitioners is imperative. Preventing the patient from
acquiring infections in the healthcare facilities can reduce
potential harm, comorbidities and achieve favorable health
outcomes for the patients. Although healthcare practitioners
have high compliance with infection control, it was observed
that hospital staff demonstrated low compliance scores in the
following: a) using antimicrobial soap with running water for
hand washing and b) attending seminars and workshop about
infection control. It must be known that cleaning hands with
antimicrobial soap and running water is an effective way to
prevent the transmission of disease-causing microorganisms
[19]. When health care workers do not follow appropriate
infection control measures, their hands and clothing can easily
become contaminated [6]. Hand hygiene is a fundamental
infection control strategy for the prevention of pathogen
transmission in healthcare facilities [20]. Thus, the success
of hand hygiene programs depends on high compliance rate
among hospital staff [21].

Most of the healthcare practitioners in Saudi Arabia have
“very high level of compliance” to hand hygiene protocols
during coronavirus pandemic. Similarly, a study by Garcell
et al. [22] cited that high hand hygiene compliance score
(91.6%) was observed among nurses in Qatar. The highest
compliance score was observed after blood and body fluid
exposure (80.0%) and after patient contact (85.5%). On the
contrary, a study in China reported that adherence to hand
hygiene recommendations among healthcare workers remains
suboptimal with a compliance rate of 30% [23]. Hand hygiene
is known as a fundamental and essential tool for reducing
healthcare-acquired infections [24]. Careful adherence to hand
personnel to further protect themselves and patients [25].
Failure to adhere to proper hand hygiene practices is thought
to be the leading cause of transmission of cross-infections [26].
Microbial infection and colonization can occur when pathogens
are transferred from the hands of healthcare workers to the
environment and to patients [20]. Regular hand hygiene is
proven effective in killing microorganisms on hands. According
to the National Health Service (NHS) in the United Kingdom,
hand hygiene is the simple, most cost-effective and important
strategy for the prevention of the spread of infection [22,27].
Lastly, the best way to prevent and slow down transmission is
to be well-informed about the coronavirus (COVID-19) virus,
the disease it causes and how it spreads. This can be achieved
by protecting oneself and others from infection by performing
hand washing or hand hygiene meticulously [3].

There is no statistically significant difference in compliance
to infection control and hand hygiene practices among
healthcare practitioners working in the different regions of
Saudi Arabia. The study finding is contradicted by a study in
Australia. Accordingly, compliance among healthcare workers
have shown highly variable rates from below 50% to close
to 90%. Although the National Hand Hygiene Initiative was
overwhelmingly successful in the majority of the states in
Australia as it was associated with decreased infection rates but
it seems that it is counter-productive and had quite a different
result in South Australia. The disruption in infection control
practices in South Australia showed a significant increase
in infection rates. The difference is attributed to shifting
away from other infection control programs and resources
resulting in unintended consequences [19]. These differences
in hand hygiene practices and standard precautions could be
due to the variations by country and healthcare settings [5].
Infection control and hand hygiene practices among healthcare
practitioners should be standardized across the globe regardless
of the regions, resources, and facilities. The 2014 Society for
Healthcare Epidemiology of America (SHEA) even cited that
hand hygiene is a key strategy which is essential in breaking
the transmission cycle from healthcare workers, patients
and the environment [20]. Meanwhile, a study has observed
that there is a wide variation in the scope and lacks detail of
infection control guidelines. The need to develop national
guidelines that provide a legally binding framework for the
healthcare facility and training for infection prevention needs
to be implemented in healthcare institutions of their respective
countries. Harmonizing infection control programs rely on
common taxonomy, state-of-the-art guidelines, and health
recommendations from various countries. Currently, there is
no harmonized guidelines and protocols on the most important
healthcare-associated infections topics and infection control
strategies [28]. Thus, the success of the programs depends
primarily on a high compliance rate to infection control and
standardized infection prevention practices among hospital
staff [21].

Conclusions

Healthcare practitioners in Saudi Arabia usually comply
with infection control practices and always comply with contact
precaution at this time of pandemic. Also, health workers’
infection control and hand hygiene practices across Najran,
Al Baha, Riyadh and Abha are the same and standardized.
An infection control training program is recommended in
future research to improve strict compliance of healthcare
professionals to infection control practices like hand hygiene,
use of personal protective equipment, and contact precaution
among others. Comprehensive infection control measures
should be emphasized, demonstrated, and implemented by
hospital staff in each clinical area of assignments. Thus, the
need to develop competencies among healthcare practitioners
in complying with infection control practices must be strictly
emphasized especially during this time of coronavirus
pandemic. It is clear that additional work is required to address
the noncompliance rate to hand hygiene initiatives among some
health care staff working in hospitals.
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