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Abstract
Hand hygiene is the most effective way to control healthcare-associated infections. The aim of this study is to 
measure the hand hygiene awareness and practices in relation to various variables among the healthcare students. 
A structured validated questionnaire was completed by the participants to assess their awareness and compliance 
with hand hygiene. The average knowledge score of 500 students was 6.24/10 with a significant difference 
between various departments (p = 0.001). Knowledge significantly increased by advanced years of study. The 
average attitude and practice scores were 6.96 and 5.13, respectively with significant differences only in practice 
between various departments but not within other variables. Despite an overall good knowledge and attitude, the 
compliance of hand hygiene was generally poor. These findings suggested that other factors than knowledge and 
attitude might play a role in compliance. Although there appears to be a direct correlation with knowledge and 
year of study (Correlation coefficient r = 0.96) a weaker correlation value was detected with attitude (r = 0.02). 
Conversely, we detected a negative correlation between compliance with hand hygiene and the year of study (r = 
-0.55). In contrast to many other studies, no gender difference in attitude and practice in this study.
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Background
Health care-associated infections (HCAIs) are of 
paramount interest worldwide. It has been estimated 
that about 4% of the acute care hospitalisations had 
one or more HCAIs.1 In developed countries, HCAIs 
affect 5–15% of hospitalised patients and can affect 
9-37% of those admitted to intensive care units.2 A 
number of strategies have been proposed to minimize 
the occurrence of HCAIs, including environmental 
management, physical barriers, hand hygiene, and the 
use of biosensors.3 Several studies have examined the 
links between hand hygiene compliance of health care 
workers and HCAI rates.4 Hand hygiene is considered 
the most effective part of any effort to control HCAIs.5 
Unfortunately, adherence to hand hygiene guidelines 
is often suboptimal in health care workers.6 

Medical and allied health science students, as future 
health care providers, are often thought to play an 
important role in the prevention of HCAIs. Despite all 
the efforts made in the field of hand hygiene and the 
use of various methods to improve it, results of other 
studies suggest low levels of hand hygiene among 
health care students.7 Compliance with hand hygiene 
varies based on hospital, department and working 
conditions.8

Hand hygiene compliance is affected by several 
factors including the personal knowledge of hand 
hygiene, perception of the benefits, professional 
background, gender, infectious disease severity, work 
intensity and presence of facilities.9 Identification of 
such factors helps to improve compliance with hand 
hygiene behaviours. 

Information about the knowledge, attitude and 
performance of hand hygiene is necessary as it 
identifies and assesses the barriers against compliance. 
Barriers against the compliance of hand hygiene 
occur with a person’s negative attitude which may be 
due to lack of knowledge. Studies that investigated 
the knowledge and attitude of healthcare workers 
towards hand hygiene have shown a wide variation 
within various communities.7-9 Although there has 
been considerable research on the hand hygiene 
knowledge, beliefs, and compliance of medical and 
nursing students, only a few studies were done on 
other healthcare students. Moreover, little research 

has been conducted to determine if differences 
between the professions in relation to hand hygiene 
are apparent at the undergraduate level.

The aim of this study was to examine allied health 
sciences students’ hand hygiene awareness and 
practices in relation to various variables that exist 
between various majors, years of study, and gender 
in the undergraduate setting. Information from 
this study will be used to inform undergraduate 
curriculum developers. In addition, determining the 
factors affecting hand-hygiene compliance in health 
sciences students provides a chance to address any 
gaps in knowledge and practices before the students 
graduate and enter the medical community.

Material and methods
This cross-sectional study was conducted among the 
students of the Prince Sultan Military College of Health 
Sciences (PSMCHS), Dhahran, during September 
2015 to August 2016. The PSMCHS is an allied health 
college with approximately 1,100 students. The study 
plan of the College consists of one year of preclinical 
studies followed by 3 years of clinical studies in one of 
the various departments that include Nursing, Clinical 
Laboratory Sciences (CLS), Respiratory Care (RC), 
Anaesthesia, Emergency Medical Technology (EMT), 
and Dental and Oral Health (DOH). 

This study was approved by the ethics committee 
of the Prince Sultan Military Medical College of 
Health Sciences. The desired size of the sample 
was chosen using a stratified random sample to get 
representation of all departments. A total of 500 
students, representing 45.5% of the college students 
were selected. 

A well-structured, validated and pre-tested 
questionnaire was designed according to the study’s 
objectives.10 The questionnaire was developed 
based on related literature 9,11-12 and consisted of 
25 questions. The first part of the questionnaire 
contained demographic information such as age, 
gender, class level, field of study, and the grade 
point average (GPA). The second part was designed 
to assess knowledge using a modified World Health 
Organization hand hygiene questionnaire for health 
care workers,12 consisting of 10 multiple choice 
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questions with four choices that included one correct 
answer. In the third part, the students were also 
asked about their beliefs and attitudes towards hand 
hygiene using five questions on a five-point Likert 
scale. The last part examined students’ hand hygiene 
practice, which was self-reported by the respondents 
through answering questions about where, when and 
how hand hygiene is practiced.

Questions were validated by a panel of experts, 
including microbiology consultants, infection control 
committee members, and statisticians of PSMCHS, 
before conducting a pilot test involving 20 students 
who were not included in the study. Data collected 
from the pilot test were then tested for the internal 
consistency of the questionnaire by using SPSS, which 
revealed a reliable coefficient (Cronbach’s alpha) of 
0.86.

A briefing was given to the participants about the 
objectives of the study and they were assured of 
the confidentiality of their personal data. A written 

informed consent was signed by every participant. 
The anonymised questionnaires were filled in by 
the participants in the presence of the researchers. 
Only when an illegible answer to the questionnaire 
was encountered at the time of submission, the 
respondents were asked by the researchers for 
clarification. 

Statistical analysis
The results were analyzed and tested for statistical 
significance, when required, with the use of SPSS 
(IBM Corp. Released 2011. IBM SPSS Statistics for 
Windows, Version 20.0. Armonk, NY: IBM Corp.). The 
scoring of knowledge consisted of 10 multiple choice 
questions with four distractors. A score “1” was 
given for each correct answer and a zero score was 
given for each wrong answer.  Answers to part three 
questions were measured in the form of a 5-point 
Likert scale rating ranging from “strongly disagree” 
= “1”, to “strongly agree” = “5”. Then the score was 
calculated out of 10 for the five questions of the 
5-point Likert scale. Differences in distribution were 

Table I. Average scores (out of 10 on items of the hand hygiene knowledge with the 95% confidence interval 
(CI)   

Variable  n   ± SD 95% CI p
Gender Male 269 6.20 ± 1.69 6.00-6.40 0.460

Female 231 6.30 ± 1.34 6.13-6.47
Department CLS 113 6.55 ± 1.55 6.26-6.84

0.001

RC 75 7.09 ± 1.42 6.77-7.42
Anaesthesia 63 6.03 ± 1.75 5.59-6.47
Nursing 59 6.83 ± 1.23 6.51-7.15
DOH 56 5.9 ± 1.52 5.52-6.34
EMT 134 5.49 ± 1.17 5.28-5.69

Year Preclinical 138 5.49 ± 1.17 5.30-5.69

0.001
1st year 107 6.52 ± 1.59 6.22-6.83
2nd year 114 6.42 ± 1.63 6.12-6.72
3rd year 95 6.45 ± 1.60 6.13-6.78
4th year 46 6.98 ± 1.18 6.63-7.33

GPA 4 - 5 334 6.22 ± 1.46 6.06-6.38 0.010
3 - 4 138 6.28 ± 1.66 6.00-6.56
< 3 28 6.36 ± 1.94 5.64-7.07

Total 500 6.24 ± 1.54 6.11-6.38
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tested with the use of the ANOVA F –test standard 
error and the 95% confidence interval for the mean. 
The scoring of practice also consisted of 10 multiple 
choice questions with four distractors. A score “1” 
was given for each correct answer and a zero score 
was given for each wrong answer.

We calculated the correlation coefficient to measure 
the strength of the relationship between different 
variables by using the Pearson product-moment 
correlation coefficient (PMCC). The statistical 
significance was set at p > 0.05 for all analyses.

Results
In total 500 students were enrolled in the study, 269 of 
which (53.8%) were males. These were from different 
departments as follows: 113 belonged to the Clinical 
Laboratory Science (CLS), 75 to Respiratory Care (RC), 
63 to Anaesthesia, 59 to Nursing, 56 to Dental and 
Oral Health (DOH), and 134 to Emergency Medicine 
Technology (EMT). Of the all students, 27.6% (n = 
138) were in their preclinical year, 21.4% (n = 107) 
were in their first year, 22.8% (n = 114) were in their 

second year, 19% (n = 95) were in their third year and 
19% (n = 46) in their fourth year.

The average knowledge score was 6.24 out of 10 with 
a significant difference between various departments 
(Table I). The highest knowledge score was 7.09 
reported by the RC department while the lowest was 
5.49 reported by the EMT department. Knowledge 
significantly increased by advanced years of study. 
No variation was detected due to the student’s mean 
grade point average (GPA) and gender.

The average attitude score was 6.96 out of 10 
with no significant differences between genders, 
various departments, years of study, or GPA (Table 
II). The average practice score was 5.13 out of 10. 
The highest practice score was 5.73 reported by 
the Anaesthesia department while the least was 
4.61 reported by the Nursing department (Table III). 
Practice scores indicated no significant variation 
between departments, year of the study, or grade 
point average.

Table II. Average scores (out of 10 on items of the hand hygiene beliefs scale with the 95% confidence 
interval (CI)  

Gender n  ± SD 95% CI p
Gender Male 269 7.02 ± 1.40 6.85-7.18 0.290

Female 231 6.89 ± 1.25 6.73-7.05
Department CLS 113 6.88 ± 1.48 6.60-7.15

0.202RC 75 7.12 ± 1.25 6.82-7.40
Anaesthesia 63 7.15 ± 1.41 6.79-7.50
Nursing 59 6.88 ± 1.35 6.53-7.23
DOH 56 7.21 ± 1.20 6.88-7.52
EMT 134 6.78 ± 1.24 6.56-6.98

Year Preclinical 138 6.77 ± 1.23 6.56-6.97

0.010
1st year 107 6.96 ± 1.38 6.69-7.22
2nd year 114 7.34 ± 1.34 7.08-7.58
3rd year 95 6.83 ± 1.40 6.54-7.11
4th year 46 6.86 ± 1.21 6.50-7.21

GPA 4 - 5 334 6.93 ± 1.26 6.79-7.06
0.2613 - 4 138 7.09 ± 1.34 6.86-7.31

< 3 28 6.68 ± 1.99 5.90-7.45
Total 500 6.96 ± 1.33 6.84-7.07
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Discussion
Hand hygiene knowledge questions included source 
and route of cross-transmission of pathogens, 
practice associated with increased likelihood of 
colonisation of hands, when and how to practice hand 
hygiene, and the different methods of hand hygiene. 
The overall average knowledge score in the present 
study was good when compared to other studies, 
with a significant variation among different majors.7-9 
The highest knowledge was demonstrated by the 
Anaesthesia and RT departments while the lowest 
one was shown by the EMT department.

Despite the overall good knowledge and attitude, 
the compliance with hand hygiene in practice was 
generally poor among all groups. These findings 
suggested that factors other than knowledge and 
attitude might play a role in compliance. There are 
several self-reported factors for poor adherence with 
hand hygiene that included irritation and dryness, 
lack of facilities, lack of time, beliefs that glove use 
obviates the need for hand hygiene, and lack of 
experience.12

This study has shown a marked statistically significant 
link between the field of study and hand hygiene 
knowledge and practice. Anaesthesia students have 
shown the best compliance with hand hygiene 
guidelines followed by Dental and Oral Health and 
Clinical Laboratory Science students, while Nursing 
students were the least compliant. This may indicate 
that the taught material on hand hygiene and 
its importance is influencing a students’ hygiene 
behaviour.

Information provided in the classroom may lead to 
a better understanding and a greater appreciation 
for the need to wash hands when practicing the 
profession.

It has been reported that the type of health care 
worker and their workload are major determinants for 
non-compliance with hand hygiene in the health care 
setting.7 

Adherence rates to hand hygiene in this study have 
shown a significant variation between different 

Table III. Average score (out of 10 on items of the modified hand hygiene practices scale with the 95% 
confidence interval (CI)  

Gender n ± SD 95% CI P
Gender Male 269 5.29 ± 1.87 5.06-5.51 0.074

Female 231 5.01 ± 1.48 4.82-5.20
Department CLS 113 5.37 ± 1.86 5.02-5.72 0.010

RC 75 4.81 ± 1.51 4.47-5.16
Anaesthesia 63 5.73 ± 1.80 5.28-6.18
Nursing 59 4.61 ± 1.26 4.28-4.94
DOH 56 5.39 ± 1.73 4.93-5.86
EMT 134 5.05 ± 1.68 4.77-5.34

Year Preclinical 138 5.09 ± 1.68 4.81-5.38 0.437
1st year 107 5.26 ± 1.51 4.97-5.55
2nd year 114 5.29 ± 1.79 4.96-5.62
3rd year 95 5.18 ± 1.97 4.78-5.58
4th year 46 4.76 ± 1.34 4.36-5.16

GPA 4 - 5 334 5.06 ± 1.68 4.88-5.24 0.010
3 - 4 138 5.28 ± 1.70 5.00-5.57
< 3 28 5.71 ± 1.94 4.96-6.47

Total 500 5.13 ± 1.70 5.01-5.31
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majors. This rate of compliance is low compared to 
other findings.7-9 It has been found that the use of any 
form of hand hygiene related to patient encounters 
in the ICU was much higher than others. A further 
study has also shown that the highest adherence 
rate to hand hygiene of 72.6% was observed among 
respiratory therapists.13 

The present study has shown that the mean hand 
hygiene scores among student nurses were 68.8, 
68.8 and 46.1 for knowledge, belief, and practice 
respectively. Nurse student’s knowledge and 
compliance has been studied widely. In one study 
the mean hand hygiene scores among student nurses 
were found to be 34.26/40, 86.39/115 and 64.52/70 
for knowledge, belief, and practice respectively.14 This 
study also has shown that the mean hand hygiene 
scores among dental students were 5.90, 7.21 and 
5.39 out of 10 for knowledge, belief, and practice 
respectively. In one study among dental students the 
average knowledge score was 4.2 out of 10 while 
the attitude and practice scores were represented 
by 10.2 out of 12 and 5.4 out of 6, respectively.15 
In this study, clinical laboratory science students 
have demonstrated a better compliance with hand 
hygiene. It has been reported before that the level 
of compliance of hand hygiene among laboratory 
personnel at the end of duty was 100%.16 The present 
study has shown that the mean hand hygiene scores 
among Emergency Medicine Technology students 
were 5.49, 6.78 and 5.05 out of 10 for knowledge, 
belief, and practice respectively. The poor compliance 
rate among Emergency Medical Service workers has 
been reported before with rates ranging from 6% to 
66%.17

Although there appears to be a direct correlation with 
knowledge and years of study (Correlation coefficient 
r = 0.96) a weaker correlation value was detected 
with attitude (r = 0.02). Conversely, we have detected 
a negative correlation between compliance with 
hand hygiene and years of study (r = - 0.55). Since 
the guidelines on hand hygiene is early during the 
first year of the study, this finding might indicate that 
repeated instructions on the same topic is necessary 
for improving hand hygiene compliance. This 
finding has also been noticed in another study were 
compliance to hand hygiene decreases from the first 

to sixth year medical students which was ascribed to 
a change in social and moral norms.18

Knowledge and attitude differences were observed 
significantly more often in the fourth year of study 
compared to the preceding years. There appears 
to be a direct correlation with compliance when 
compared with the year of study. We demonstrated 
an improvement in hand hygiene performance 
immediately after the first year through the fourth 
year of studies not only in knowledge, but also 
attitude. 

In contrast to many other studies that indicated 
that females are more likely to wash their hands 
than males,11, 20-21 we found no gender difference in 
attitude and practice in this study. 

No variation was detected due to the student’s 
GPA and gender. Students with lower GPA have 
consistently demonstrated better knowledge, 
attitude, and compliance with hand hygiene.

We correlated the relationship between knowledge, 
attitude, and practice by using the Pearson product-
moment correlation coefficient (PMCC). This test 
indicated a positive moderate correlation between 
the overall participants’ attitudes and their compliance 
with hand hygiene (PMCC = 0.42). Although there was 
a weak correlation between knowledge and attitude 
(PMCC = 0.12), we found a moderate negative 
correlation between knowledge and practice (PMCC 
= - 0.53).  

However, the importance of early and repeated 
education in the field of infection control in general 
and hand hygiene compliance in particular has been 
widely demonstrated.21 Lack of knowledge about the 
right time point to disinfect hands, a lack of positive 
role models and simply the accessibility of hand 
rub solutions were all found to play a role in lack 
of compliance to hand hygiene by physicians. It is 
therefore unsurprising that there has been a growing 
consensus urging the implementation of more and 
more training about hand hygiene for both medics 
and other hospital staff.21 Other studies have found 
that an increase in the understanding of the benefits 
of hand hygiene increases the likelihood of hand 
washing.22-24 
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Failure to wash hands was attributed to forgetting, 
being too busy, lack of resources and sore hands.30 
Several factors are likely to contribute to poor hand 
hygiene practices, including inadequate awareness 
of the issue, personal concerns such as skin irritation 
and dryness from frequent washing, availability of 
hand-washing solutions, or time constraints.

We suggest implementing regular training on hand 
hygiene early on during medical studies as one of 
the first steps to improving quality of patient care 
by reducing healthcare-associated infections. Such 
a training need was also highlighted by a recent 
report that has demonstrated that medical students 
in general have less knowledge about hand hygiene 
guidelines and standard precautions compared to 
nursing students.25 
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