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Background:  Only  one  study  has been  conducted  in  Saudi  Arabia  to assess  medical  students’  knowledge
of  standard  precautions  (SPs)  and  infection  control  (IC). In  this  study,  we  examined  knowledge  of  SPs  and
IC among  clinical  students  attending  the  King  Saud  bin  Abdulaziz  University  for Health  Sciences,  Riyadh,
Saudi  Arabia.
Methods:  In  this  cross-sectional  study,  we targeted  clinical  students  from  the  following  five  colleges:
Medicine  (fifth and sixth  years);  Dentistry  (second  semester  of  the  third,  fourth,  fifth,  and  sixth  years);
Applied  Medical  Sciences  (third  and  fourth  years);  Nursing  (third  and fourth  years);  and  Pharmacy
(third,  fourth,  and  fifth  years).  The  data  collection  instrument  was  an adopted  41-item  questionnaire  that
measured  knowledge  of  SPs  and  IC in  five  domains.  A score  of ≥24  (60%)  indicated  sufficient  knowledge.
Results:  The  participants  comprised  129  students  (67 men).  The  proportions  of participants  from  each
college  were:  Medicine,  58.1%  (n =  75);  Dentistry,  14%  (n =  18);  Applied  Medical  Sciences,  13.2%  (n  =  17);
Nursing,  10.9%  (n =  14);  and  Pharmacy,  3.9% (n  =  5).  Most  students  (73.6%)  demonstrated  sufficient  knowl-
edge  (men,  67.2%  and  women,  80.6%).  The  highest  scores  were  obtained  for the  domains  “general  concept
of SPs”,  “hand  hygiene”,  and  “personal  protective  equipment”,  whereas  the  lowest  scores  were obtained
for  “disposal  of  and injuries  from  sharp  objects”  and  “health-care  providers’  care”.  The main  information

source  was  formal  curricular  teaching.
Conclusions:  In  Saudi  Arabia,  students’  knowledge  of SPs  and  IC is  satisfactory,  with  no significant  dif-
ferences  between  the sexes  or between  colleges.  Thus,  formal  curricular  teaching  is  an effective  way  to
increase  students’  knowledge  of  SPs  and  IC.
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Infection control (IC) practices have been developed to pre-
ent and control hospital-acquired infections among patients and
ealth-care providers. IC is classified into standard precautions
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(SPs) and expanded precautions (EPs). SPs are implemented in all
patients regardless of their diagnosis. SPs include hand hygiene,
appropriate handling of bodily fluids and waste, and prevention
of injuries with sharp objects. In contrast, EPs are applied in spe-
cific situations depending on the mode of disease transmission, i.e.
contact, droplet, and airborne precautions [1].

Little is known about health-care students’ knowledge of SPs
and IC in Saudi Arabia. A recent literature review revealed that
only one study, conducted in 2012 at the King Faisal University,

Al-Ahsa, Saudi Arabia, has examined knowledge of SPs among
Saudi-Arabian medical students in their clinical years [2]. The
researchers reported that participants’ knowledge was low, and
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hat self-directed learning and informal bedside practices were
he main sources of knowledge. In contrast, many studies have
ddressed this crucial aspect of IC worldwide. In 2008, a study con-
ucted at Rouen University, Normandy, France, reported differing

evels of knowledge for different categorized domains (e.g., hand
ygiene, nosocomial infection, and SPs) [3]. The study targeted four
pecialties (Medicine, Nursing, Radiography, and Physiotherapy).
he best scores were related to SPs, and the university curricu-
um was the primary source of students’ knowledge. Another study
onducted in 2014 at the University of Tirana, Tirana, Albania,
emonstrated that students in four specialties (Medicine, Physio-
herapy, Radiography, and Nursing) had a moderate knowledge of
C [4]. Formal, in-class training was their main information source.

Students at the King Saud bin Abdulaziz University for Health
ciences (KSAU-HS) experience early exposure to clinical practice.
he diverse colleges of the KSAU-HS include Medicine, Dentistry,
pplied Medical Sciences, Nursing, and Pharmacy. Academic lec-

ures and procedural skill sessions on IC are part of the curricula
f all KSAU-HS colleges. During the clinical phase, students are at
n elevated risk of becoming infected or transmitting diseases to
atients and their colleagues. In addition, the risk of sharp object

njuries is constant [1,5,6].
Knowing and practicing SPs and IC are crucial for the safety

f both health-care workers and patients. Hand hygiene is the
ost practical and cost-effective method of reducing infection

ransmission [7,8]. Although hand hygiene is crucial and sim-
le, compliance with hand hygiene practice is suboptimal among
ealth-care providers (<40%) [9,10]. Consequently, in this study, we
ssessed knowledge of SPs and IC among clinical students attending
olleges of the KSAU-HS and identified their primary information
ource.

aterials and methods

esign and setting

This cross-sectional study utilized a questionnaire to assess stu-
ents’ knowledge. The KSAU-HS was formally established in 2005

n response to positive feedback about postgraduate programs in
arious medical fields offered by the National Guard Health Affairs,
iyadh, Saudi Arabia, since the mid-1980s. The main campus of the
SAU-HS is in Riyadh, with two additional campuses in Jeddah and
l-Ahsa. This study took place at the Riyadh campus in 2017 at the

ollowing colleges: Medicine, Dentistry, Applied Medical Sciences,
ursing, and Pharmacy.

articipants

In this study, the target population was clinical health sciences
tudents in the following years of study: Medicine (fifth and sixth
ears); Dentistry (second semester of the third, fourth, fifth, and
ixth years); Applied Medical Sciences (third and fourth years);
ursing (third and fourth years); and Pharmacy (third, fourth, and
fth years). The total number of clinical students across all five col-

eges was 655. We  included students of both sexes; however, we
xcluded students from the Health Informatics College and stu-
ents in the basic science or preparatory phases of their designated
olleges. We  analyzed the data using Raosoft software (Raosoft, Inc.,
eattle, WA,  USA) with a margin of error of 5% and a confidence

nterval of 95%. Similar to the response distribution obtained from
he study conducted at King Faisal University (26.7%), the sample
ize in this study was 207 students. The participants were selected
sing convenience sampling.
d Public Health 11 (2018) 546–549 547

Data collection process

The proposals for this study began on January 19, 2017. Ethics
approval was granted by the King Abdullah International Medical
Research Center, Riyadh, Saudi Arabia, on February 27, 2017. E-form
questionnaires with a brief introduction about the study’s aims and
importance were emailed to participants on February 29, 2017, and
re-sent to non-respondents on March 4, 2017. The consent form
was attached. Data collection was completed on May  13, 2017, and
129 responses were obtained.

The adopted questionnaire examined demographic data, infor-
mation sources, and five domains consisting of 41 items measuring
students’ knowledge of SPs and IC. Demographic information
included sex, college, and year. The five domains comprised: gen-
eral concept of IC and SPs (five questions); hand hygiene (10
questions); personal protective equipment (PPE; nine questions);
disposal of and injuries from sharp objects (eight questions); and
health-care providers’ care (nine questions). The questions were
closed-ended true/false (34 questions) or multiple-choice ques-
tions (seven questions). Each correct answer was worth one point
(maximum score, 41 points). The information source question was
asked prior to the questions about the five domains. The question-
naire was in English, which is the formal teaching language at the
KSAU-HS.

Data analysis

Excel
®

(Microsoft Corp., Redmond, WA,  USA) was  used for data
entry, and SPSS version 24 (IBM Corp., Armonk, NY, USA) was  used
for data management and analysis. The cutoff for sufficient knowl-
edge of SPs and IC was 24/41 (60%), consistent with the study
conducted at King Faisal University [2]. Thus, a score of 23 or lower
was considered to reflect insufficient knowledge. The chi-squared
test was used to assess the relationship between knowledge and
categoric variables expressed as percentages and frequencies (e.g.,
knowledge and speciality). The t-test was  used to assess the dif-
ference between knowledge and quantitative values expressed as
means and standard deviation (e.g., domain and sex). The signifi-
cance level was  set at p < 0.05.

Results

One hundred twenty-nine students responded (67 men  and 62
women). The proportions of participants from each college were as
follows: Medicine, 58.1% (n = 75); Dentistry, 14% (n = 18); Applied
Medical Sciences, 13.2% (n = 17); Nursing, 10.9% (n = 14); and Phar-
macy, 3.9% (n = 5).

The sources of information on IC and SPs reported by the stu-
dents comprised: self-directed learning, 48.8% (n = 63); informal
practical learning in the ward (e.g., at bedside), 58.9% (n = 76);
formal curricular teaching, 66.7% (n = 86); and IC courses, 58.9%
(n = 76). For this question, participants could choose more than one
source.

The percentage of respondents with sufficient knowledge on IC
and SPs was 73.6% (n = 95): 67.2% (n = 45) of men and 80.6% (n = 50)
of women. There was  no significant difference between the sexes
in knowledge of SPs and IC (p = 0.082). The correct response rates
for each question are provided in Table 1.

Differences between the sexes in the correct response rates for
each domain are shown in Table 2. General concepts of SPs were
answered correctly 81.6% of the time, followed by hand hygiene

(68.2%), PPE (66.5%), disposal of and injuries from sharp objects
(54.5%), and health-care providers’ care (53.05%).

Students’ knowledge of SPs and IC at each college is shown in
Table 3. Students’ knowledge of SPs and IC at each college was  as fol-
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Table 1
The five domains of questions and their correct response rates.

General concept of standard precautions Number (%) of correct answers

1. The main goal of infection control: (option). 125 (97%)
2.  Definition of standard precautions: (option). 124 (96.1%)
3.  All patients are sources of infection regardless of their diagnoses (true). 92 (71.3%)
4.  All body fluids except sweat should be viewed as infection sources (true). 64 (49.6%)
5.  All health-care providers are at risk of occupational infection (true). 121 (93.8%)

Hand  hygiene
1.  Hand washing minimizes microorganisms acquired on the hands if soiled (true). 109 (84.5%)
2.  Hand washing reduces the incidence of health care-related infections (true). 125 (97%)
3.  Standard hand washing includes washing of both hands and wrists (true). 99 (76.7%)
4.  In standard hand washing, the minimum duration should be (option). 13 (10.1%)
5.  Hand decontamination includes washing the with antiseptic soap for 30 s (option). 35 (27.1%)
6.  Alcohol hand rub substitutes hand washing even if the hands are soiled (false). 87 (67.4%)
7.  Hand washing is indicated between tasks and procedures on the same patient (true). 70 (54.3%)
8.  Use of gloves replaces the need for hand washing (false). 117 (90.7%)
9.  Hand washing is indicated after removal of gloves (true). 108 (83.7%)
10.  Hand washing is needed with patients with respiratory infections (true). 116 (90%)

PPE
1.  PPE such as masks and head caps provides protective barriers against infection (true). 119 (92.2%)
2.  Use of PPE eliminates the risk of acquiring occupational infections (true). 92 (71.3%)
3.  PPE is exclusively suitable for laboratory and cleaning staff for their protection (false). 92 (63.6%)
4.  PPE should be used only whenever there is contact with blood (false). 103 (79.8%)
5.  Gloves and masks can be reused after proper cleaning (false). 116 (90%)
6.  Used PPE are to be discarded through regular municipal disposal systems (false). 34 (26.4%)
7.  Gloves should be changed between different procedures on the same patient (true). 70 (54.3%)
8.  Masks made of cotton or gauze are most protective (false). 53 (41.1%)
9.  Masks and gloves can be reused if dealing with same patient (false). 102 (79.1%)

Disposal of and injuries from sharp objects
1. Used needles should be recapped after use to prevent injuries (false). 47 (36.45)
2.  Used needles should be bent after use to prevent injuries (false). 83 (64.3%)
3.  The sharps container is labeled with: (option). 78 (60.5%)
4.  Soiled sharp objects should be shredded before final disposal (true). 21 (16%)
5.  Sharps injuries should be managed without reporting (false). 110 (85.3%)
6.  Needle-stick injuries are least commonly encountered in general practice (false). 84 (65.1%)
7.  Post-exposure prophylaxis is used for managing injuries from an HIV-infected patient (true). 68 (52.7%)
8.  Immediate management of sharps injuries includes: (option). 57 (44.2%)

Care of health-care providers
1. Immunization history of health-care providers should be obtained before recruitment (true). 113 (87.6%)
2.  Routine immunizations for health-care providers include HIV, rubella, and rabies (false). 50 (38.8%)
3.  Health-care providers should receive annual influenza vaccination (true). 37 (28.7%)
4.  Health-care providers should be tested annually by tuberculin skin test (true). 55 (42.6%)
5.  The risk of a health-care provider to acquire HIV infection after a needle-stick injury is: (option). 39 (30.2%)
6.  Post-exposure immunization prevents the risk of hepatitis B infection following exposure (true). 52 (40.3%)
7.  For the prevention of hepatitis B, immunizations are recommended for all health-care workers (true). 106 (82.2%)
8.  Following exposure to a patient with ‘flu, antibiotics are required to prevent infection (false). 78 (60.5%)
9.  The health-care providers at the highest risk of exposure to tuberculosis include radiologists (true). 37 (28.7%)

PPE, personal protective equipment; HIV, human immunodeficiency virus.

Table 2
Differences between the sexes in correct response rates across the five domains.

Domain Men  Women p Value

General concept of standard precautions 79.7 ± 17.2 83.5 ± 16 0.192
Hand  hygiene 66.4 ± 15.1 70 ± 13 0.154
Personal protective equipment 62.8 ± 22.2 70.2 ± 14.7 0.027
Disposal of and injuries from sharp objects 56.5 ± 20.7 52.5 ± 20 0.262
Health-care providers’ care 53.3 ± 22.5 52.8 ± 21.2 0.89

Table 3
Students’ knowledge of infection control and standard precautions at each college.

Domain Medicine Dentistry Applied Medical Sciences Nursing Pharmacy

General concept of standard precautions 79.2 ± 19 84.4 ± 10 85.8 ± 13 85.7 ± 9 80 ± 1
Hand  hygiene 70 ± 12 56.6 ± 19 67.6 ± 9 72.8 ± 10 70 ± 24
Personal protective equipment 64.8 ± 21 67.9 ± 21 65.3 ± 13 73.8 ± 9 66 ± 20

.2 ± 18 1

.3 ± 21

.5 ± 12

l
7
M

Disposal of and injuries from sharp objects 56.2 ± 21 51
Health-care providers’ care 56.8 ± 20 42
Total  64.4 ± 12 58
ows: Medicine, 74.7%; Dentistry, 61.1%; Applied Medical Sciences,
6.5%; Nursing, 92.9%; and Pharmacy, 40%. The difference between
edicine and other colleges was not significant (p = 0.756).
 57.5 ± 16 52.3 ± 19 37.7 ± 2
 46.3 ± 22 62 ± 21 32 ± 20
 62.9 ± 7 68 ± 8 56 ± 13
Discussion

The primary objectives of this study were to assess knowledge
and information sources on SPs and IC among Saudi-Arabian health
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medical students in a teaching hospital in Brazil. Int J Infect Control 2009;6(1),
http://dx.doi.org/10.3396/ijic.V6i1.005.10.

[13] Al Thaqafi A. Quality and patient safety newsletter; 2015. http://ngha.med.
sa/English/Professionals/QPSNewsletter/Volume 7 Issue 3 October 2015.pdf.
[Accessed].
A. Khubrani et al. / Journal of Infecti

ciences students. The participants of this study demonstrated
cceptable knowledge compared with the participants of the study
onducted at King Faisal University (73.6% vs. 26.7%, respectively)
2]. In this study, the primary information source reported by stu-
ents was formal curricular teaching, consistent with the findings
f Tavolacci et al. [3] and Bello et al. [11]. However, this result
ontrasted with that of the study performed at King Faisal Univer-
ity, which reported self-directed learning and informal, bedside
ractice as the main information sources [2]. This may  explain the
ifference in knowledge levels between this study and the study
onducted at King Faisal University.

In this study, general concept of SPs, hand hygiene, and PPE
ere the most well-known domains, whereas disposal of and

njuries from sharp objects and health-care providers’ care were
he least well-known. In the study performed at King Faisal Univer-
ity, hand hygiene and health-care providers’ care were the most
ell-known domains, whereas management of sharp objects and

PE were the least well-known [2]. In contrast, Tavolacci et al. [3]
eported that SPs and hand hygiene were the most well-known
omains, whereas nosocomial infection knowledge was the least
ell-known. These findings show that knowledge of how to han-
le sharp objects requires improvement; therefore, the curriculum
hould be amended to increase its emphasis of these issues. Fur-
hermore, IC should be introduced to health sciences students prior
o their clinical phase. In this study, the highest proportion of
ndividuals demonstrating sufficient knowledge was  found among
ursing students, consistent with the findings of Tavolacci et al. [3]
nd García-Zapata et al. [12].

Other than formal curriculum teaching, the elevated knowl-
dge witnessed in this study may  be attributable to the outbreak
f Middle East respiratory syndrome coronavirus (MERS-COV) in
015. The MERS-COV outbreak and closure of the main hospital

n Riyadh necessitated the launch of a hospital-wide IC training
rogram termed “Right Care Right Now” on September 27, 2015 at
everal facilities, including the KSAU-HS. Students were trained and
heir competency was assessed by IC practitioners prior to or during
heir clinical years at the postgraduate center of the KSAU-HS. Such
nterventions, theoretical knowledge, and practical learning may
ave increased all Saudi-Arabian health-care workers’ knowledge
f IC [13].

onclusion

In this study, we revealed that knowledge of SPs and IC among
audi-Arabian health sciences students is satisfactory, with no
ignificant differences between sexes or between the College of
edicine and other colleges. Formal curricular teaching at the

SAU-HS is the main source of information on SPs and IC, and is
ffective at raising the level of knowledge on SPs and IC.

imitations

A cross-sectional design using a questionnaire as the instrument
f data collection restricts the observation of behavior, skills, and
ompliance of students during practice. Moreover, the number of
espondents (n = 129) was below the sample size (n = 207).
unding
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