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Abstract

Background: Hand hygiene is the key to prevent spread of infections in any health care setting. It is vital to understand and assess 
health care students knowledge and understanding towards hand hygiene so that effective infection control can be ensured.
Objectives: To examine the handwashing knowledge and practice of final year pharmacy, nursing, and medical students 
from Saudi Arabia.
Materials and Methods: A cross-sectional study was conducted using an online study questionnaire. Students from various 
health sciences disciplines were approached to participate in this study. The Shapiro–Wilk test was employed to assess the 
normality of distribution, and the reliability of the knowledge and perception survey was evaluated; Cronbach’s alpha values 
were .88 and .75, respectively. The Shapiro–Wilk test was employed to assess the normality of the distribution. One-way 
Kruskal–Wallis and Mann–Whitney U tests were used to assess the difference in the knowledge among different groups. A 
p value less than .05 was considered statistically significant.
Results: Results have shown that 65.9% of participants were male and 52.3% were in the 21–25 age group. 41.05% were 
pharmacy students, followed by the other disciplines. It was revealed that 92.9% were aware of the significance of hand 
hygiene and had the most understanding of the concept, methods, and time required for the procedure of hand hygiene. 
However, 21.3% of respondents also held misconceptions about the effectiveness of alcohol-based hand sanitizers. According 
to personal practices, 89.1% cleaned their hands after coming into contact with body fluids, and 83.2% did so both before and 
after interaction with patients. It was observed that female respondents had significantly greater knowledge (10.11 ± 0.19,  
p = .001) about hand hygiene practices and applied practices in day-to-day care (5.11 ± 0.25, p = .037).
Conclusion: Overall, the understanding of the concept of hand hygiene among the respondents was good. Being a female 
and a medical student were found to be the two main factors associated with better knowledge and understanding of hand 
hygiene practices.
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Introduction

Handwashing is a top priority for healthcare providers to prevent 
infection control among healthcare professionals.1–3 It was 
shown that handwashing before and after healthcare procedures 
can greatly reduce healthcare-associated infection (HCAI) trans-
mission.1,4,5 Healthcare personnel are not only transmitting 
infections through contact with clinical apparatus, patients, and 
other items/equipment that are used in direct patient care, but 
they may also further transmit it via contact with non-clinical 
items/equipment, that is, computers, keyboards, phones, and 

electronic devices, which are increasingly used in all healthcare 
sectors.6,7 Hands serve as the primary means for the transfer of 
pathogens from an infected individual to a healthy one.
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According to the World Health Organization, hand hygiene 
is essential for preventing numerous infectious diseases.8 
Research indicates that adherence to proper hygiene practices 
can prevent millions of deaths each year.9 The application of 
anti-septics for hand hygiene following patient contact mini-
mizes the likelihood of disease transmission.10 Numerous 
guidelines have been established regarding hand hygiene, 
advocating for the use of alcohol-based hand sanitizers (with 
a minimum concentration of 60%) or mechanical handwash-
ing to effectively eliminate pathogens and prevent their 
transmission.11

Previous studies conducted during the outbreaks of severe 
acute respiratory syndrome coronavirus (SARS-CoV) and 
Middle East respiratory syndrome coronavirus (MERS-CoV) 
have established the effectiveness of implementing proper 
hand hygiene practices in conjunction with additional 
measures to mitigate the emergence of these viruses.12 A meta-
analysis indicates that adherence to hand hygiene guidelines 
can lead to a reduction of up to 21% in the rate of upper 
respiratory tract infections.13 Evidence indicates that, despite 
awareness of hand hygiene practices, compliance with these 
practices remains difficult. Assessing the situation in the Saudi 
healthcare setting, hand hygiene among health sciences 
students remained a big concern, and some studies have 
reported considerable knowledge differences.14–16 It is 
observed in the Saudi healthcare setting that health sciences 
students attending internships in the hospital setting may pose 
a major threat to patients and personal safety if their 
understanding of hand hygiene is poor,14–16 and some report 
moderate knowledge regarding hand hygiene practices among 
nursing students. Despite this crucial practice, health sciences 
students were found to have a variable level of compliance 
with handwashing, which may be due to insufficient experience 
with these practices, resource constraints, time required for 
implementation, and accessibility of disinfectants.5,17,18

Therefore, hand cleaning is crucial; handwashing can pre-
vent the spread of the most serious infectious diseases. To 
prevent the infection from spreading, the healthcare person-
nel and students must be aware of the hand hygiene practices 
and must show compliance as per guidelines. To reduce 
HCAIs, Saudi students’ handwashing knowledge and practice 
must be assessed. This study examined the handwashing 
knowledge and practice of final year pharmacy, nursing, and 
medical students from Saudi Arabia.

Materials and Methods

A cross-sectional study design was adapted to attain the aims 
of this study. The duration of this study lasted from May 1, 
2024, to June 30, 2024. To collect data, an online method was 
utilized, and Google Forms were used to disseminate them to 
the group of students studying medicine, nursing, and phar-
macy across the kingdom. These forms were circulated via 
various social media sites to get the desired responses.

Sample Size

An online sample size calculator, Raosoft®, was used to esti-
mate the minimum sample size for this study. The estimated 
sample size for this study was found to be n = 377 at the con-
fidence interval of 95% with a margin of error of 5%.

Development of Study Tools

Various international studies that have explored healthcare 
professionals’ knowledge, attitude, and perception toward 
hand hygiene and practices were referred to as the develop-
ment of a study tool. To determine the face validity of the 
questionnaire and the degree of difficulty it posed, a pilot 
test was conducted with 30 students before it was sent to the 
public. Those findings from the pilot research were not 
included in the primary study. The reliability of the knowl-
edge and perception survey was evaluated, and the results 
showed that Cronbach’s alpha values were .88 and .75, 
respectively.

Study Questionnaires and Procedure

The survey included three distinct sets. The initial set 
focused on demographic variables such as gender, educa-
tional level, and marital status, utilizing multiple-choice 
questions for data collection. The second set comprised 
questions related to handwashing knowledge, featuring a 
total of 12 items assessed through three response options: 
“yes,” “no,” or “I do not know.” The final series of inquiries 
pertained to the implementation of hand hygiene and uti-
lized a three-point Likert-type scale (always, sometimes, 
and never). The anonymous questionnaires submitted by the 
respondents were thoroughly checked for accuracy and 
entered into the Statistical Package for Social Science 
(SPSS) database. Additionally, the completed question-
naires were securely stored, ensuring the privacy of the data 
was maintained throughout the study. The knowledge scores 
were determined by giving a score of “1” for correct answers 
and a score of “0” for incorrect answers, and “I do not 
know.” In a similar manner, the practice score was deter-
mined. The overall mean knowledge and practice scores 
were calculated by summing the total knowledge items and 
the total practice items, respectively.

Data Analysis

The collected data were assessed for questionnaire complete-
ness; participants missing more than two items were classi-
fied as having incomplete responses and were excluded from 
the study. Data analysis was conducted using IBM SPSS 
Statistics 22 (IBM Inc., Chicago, IL, USA) software. Data 
were summarized using descriptive statistics, frequencies, 
and percentages. Mean scores for knowledge and practice 
were computed based on the respective questionnaires. The 
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Shapiro–Wilk test was employed to assess the normality of 
distribution, revealing that the data did not conform to a nor-
mal distribution. Non-parametric tests, including the Mann–
Whitney U test and the Kruskal–Wallis test, were employed 
to identify differences in knowledge and practice scores rela-
tive to the demographic characteristics of the participants. A p 
value below .05 was deemed statistically significant.

Results

A total of n = 1,071 online questionnaires were received, of 
whom n = 1,033 (96.5%) were complete and considered for 

further analysis. Upon analysis, it was revealed that 65.9% of 
respondents who responded to the study were men and 34.1% 
were women. The majority of 540 (52.3%) were from the age 
group of 21–25 years, and 41.05% of the respondents were 
pharmacy students. Details are shown in Table 1.

Knowledge and Practices of Hand Hygiene Among 
Students

The survey results demonstrate significant awareness of the 
importance of hand hygiene among healthcare workers. A 
substantial majority (92.9%) acknowledged that HCAIs 
predominantly transmit through close contact, and about 85.2% 
recognized the importance of regular handwashing for infection 
prevention in healthcare environments. Among the few, 12.6% 
had some misconceptions, believing handwashing was 
unnecessary for those exercising caution. This misconception 
underscores the necessity for enhanced education regarding the 
significance of hand hygiene as a universal preventive strategy. 
Furthermore, 6.8% of respondents erroneously believed that 
handwashing is unnecessary when gloves are worn properly. 
This highlights a deficiency in the comprehension of glove 
usage protocols and the risk of glove contamination.

A majority (92.9%) recognized the importance of 
handwashing upon entering a healthcare facility. Additionally, 
92% acknowledged that effective hand hygiene entails a 
comprehensive procedure that includes wetting, lathering, 
friction, rinsing, and drying. The survey indicated that 89% of 
respondents recognized the advised handwashing duration of 
10–15 s. The data indicate a varied comprehension of hand 
hygiene techniques. While 92.9% acknowledged the necessity 
of hand hygiene before and after glove removal, only 92.9% 

Table 1. Demographics of the Respondents.

Characteristics of 
Respondents Frequency (N) %

Gender

  Male 680 65.9

  Female 353 34.1

Age (in Years)

  19–20 420 40.7

  21–25 540 52.3

  26 and over 73 7.0

Profession

  Pharmacy nursing 423 41.0

  Medical 331 32.0

  Others 279 27.0

Table 2. Students’ Knowledge and Understanding of Hygiene Practices Should Be Adapted for the Prevention of Infection.

Statements Yes (n) No (n) Do Not Know (n)

1. Transmission of healthcare-associated infections typically occurs through close 
contact.

970 (93.9%) 30 (2.9%) 33 (3.2%)

2. Infections in healthcare settings can be prevented through regular handwashing. 960 (92.9%) 50 (4.8%) 23 (2.22%)

3. For individuals who exercise caution, washing their hands is unnecessary. 880 (85.2%) 140 (13.6%) –

4. When using gloves correctly, washing hands is unnecessary. 900 (87.1%) 130 (12.6%) –

5. Upon entering a healthcare facility, medical personnel should always wash their 
hands thoroughly.

950 (92.0%) 70 (6.8%) 13 (1.25%)

6. Proper hand hygiene is essential, regardless of whether gloves are worn or not. 960 (92.9%) 70 (6.8%) 3 (0.29%)

7. Thoroughly washing one’s hands involves wetting them, lathering them with soap, 
exerting friction, rinsing them, and finally drying them.

950 (92.0%) 80 (7.8%) 3 (0.29%)

8. It is recommended to wash hands for a minimum of 10–15 seconds. 760 (73.5%) 260 (25.2%) 13 (1.25%)

9. The bacterial load on hands can be reduced by using disinfectants while washing 
them.

920 (89.0%) 110 (10.7%) 3 (0.295%)

10. Medical personnel should wash their hands thoroughly or apply an anti-septic 
hand rub before and after removing gloves.

960 (92.9%) 70 (6.8%) –

11. When compared to water, alcohol’s capacity to kill germs is far higher. 810 (78.4%) 220 (21.3%) –

12. The best defense against the transmission of disease is washing hands frequently. 920 (89.0%) 110 (10.7%) 3 (0.29%)
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understood that disinfectants can decrease the bacterial load 
on hands during washing. This suggests a possible deficiency 
in understanding optimal hand hygiene practices and in 
applying hand sanitizers.

In addition, 89% acknowledged that regular handwashing 
is the most effective measure to prevent disease transmission. 
Nonetheless, 21.3% of respondents did not recognize that 
alcohol’s ability to kill germs exceeds that of water. This 
indicates the necessity to enhance the efficacy of alcohol-
based hand rubs as an essential element of hand hygiene 
protocols. Details are shown in Table 2.

Personal practices of the respondents were explored in this 
section; 860 (83.2%) of respondents reported that they 
washed their hands before and after handling patients. In 
addition, 920 (89.1%) of respondents reported washing their 
hands after touching body fluids, and 79.4% ensured strict 
compliance with these practices by always remembering to 
sanitize their hands. About 83.2% were using soap to wash 
hands, while 59.1% were using alcohol-based scrubs on a 
regular basis. Details are shown in Table 3.

Finally, comparison of knowledge scores and practices 
was performed using age, gender, and profession as the 
grouping variables. It was observed that female respondents 

were significantly better in their knowledge (10.11 ± 0.19,  
p = .001) about hand hygiene practice and applied practices in 
day-to-day care (5.11 ± 0.25, p = .037). Although no signifi-
cant differences were observed in these two domains by age, 
respondents aged >26 years demonstrated a better under-
standing of hand hygiene knowledge and applied practices in 
day-to-day care. Finally, in the areas of study or profession, 
medical students were found to have a better understanding of 
hand hygiene and its applied practices in day-to-day care, fol-
lowed by pharmacy and nursing students. Details are shown 
in Table 4.

Discussion

The first practical step in preventing infection in both hospital 
and non-hospital settings is practicing good hand hygiene. 
Before entering healthcare organizations as future healthcare 
professionals, healthcare students must receive comprehen-
sive training in basic infection prevention strategies. They 
should be prepared for the most basic forms of infection pre-
vention during their professional education at the university 
level. This study examines the level of knowledge and 

Table 3. Personal Practices of the Respondents While Handling and Attending Patients.

Statements

Always (n) Sometimes (n) Never (n)

% % %

1. Always use hand sanitizer/wash hands before and after handling patients. 860 (83.2%) 170 (16.5%) 3 (0.3%)

2. After touching bodily fluids, wash your hands thoroughly. 920 (89.1%) 110 (10.7%) 3 (0.3%)

3. Always remember to wash your hands before aseptic dispensing. 820 (79.4%) 210 (20.3%) 3 (0.3%)

4. While washing your hands, use soap. 860 (83.2%) 170 (16.5%) 3 (0.3%)

5. For proper hand hygiene, use an alcohol-based hand scrub or liquid. 610 (59.1%) 410 (39.7%) 13 (1.3%)

6. After washing hands, always dry them. 760 (73.5%) 260 (25.2%) 13 (1.3%)

Table 4. Difference in Knowledge and Practices Scores.

Characteristics

Knowledge Scores

p Value

Practice Scores

p ValueMean ± SDMean ± SD

Gender

  Male 9.12 ± 1.43 .001* 4.79 ± 0.23 .037*

  Female 10.11 ± 0.19 5.11 ± 0.25

Age Group

  19–20 years 9.81 ± 0.22 .818 4.85 ± 0.21 .195

  21–25 years 9.71 ± 0.20 4.75 ± 0.16

  >26 years 9.99 ± 0.27 5.23 ± 0.33

Profession

  Pharmacy 9.80 ± 0.26 .577 4.80 ± 0.20 .047*

  Nursing 9.78 ± 0.19 4.89 ± 0.16

  Medical 10.05 ± 0.08 5.31 ± 0.15

Note: *Significant, Mann–Whitney U test and Kruskal–Wallis test were applied.
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practices of hand hygiene among final year medical, nursing, 
and pharmacy students from different universities of Saudi 
Arabia. Although there were some misconceptions and gaps, 
overall, a good level of knowledge about hand hygiene was 
observed among the studied population.

Knowledge

According to the findings of our study, majority of the 
students (92.9%) correctly identified the importance of hand 
hygiene in preventing HCAIs. This finding is consistent with 
research done by Syed and Al-Rawi, which found that 94.2% 
of nursing students identified direct or indirect contact as the 
primary mode of HCAI transmission,19 and according to 
Humran and Khalid, 84.22% of nursing students had good 
knowledge about hand hygiene.20 Similar results were also 
reported by Ayyappan and Ismail, who found that 98.63% of 
nursing students reported having adequate knowledge 
regarding hand hygiene.21 This implies a high level of baseline 
knowledge in all Saudi healthcare education initiatives. In a 
similar study performed by Yaseen et al., a significantly better 
level of knowledge about hand hygiene was observed in the 
urban population of Pakistan.22

Nonetheless, a significant percentage in every study 
continues to hold false beliefs. For example, 12.6% of 
students in our survey thought handwashing was unnecessary 
when wearing gloves, consistent with 12.2% in Syed and 
Al-Rawi’s study.19 These frequent misconceptions highlight 
the ongoing disconnect between theoretical understanding 
and its application, pointing to the need for additional 
hands-on, scenario-based instruction.

Gender and Professional Education—Knowledge

In line with findings by Syed and Al-Rawi, where female 
nursing students showed significantly better hygiene practices 
(mean practice score 5.00 vs. 4.62, p = .037),19 one important 
finding from our study was that female students outperformed 
males in both knowledge and practice. In contrast to our 
findings, no difference in knowledge about hand hygiene was 
observed between males and females in a similar study 
performed in Saudi Arabia.20 When creating focused 
instructional initiatives, this gender disparity should be 
considered, since it can represent behavioral and perceptual 
variations seen in various healthcare settings.

As far as the impact of professional education on knowledge 
and practices is concerned, the findings of our study revealed 
that medical students had better knowledge scores (10.05 ± 0.08) 
as compared to the pharmacy (9.80 ± 0.26) and nursing (9.78 ± 
0.19) students. Similarly, hand hygiene practice scores were 
significantly better among medical students (5.31 ± 0.15) in 
comparison to the nursing (4.89 ± 0.16) and pharmacy (4.80 ± 
0.20) students. However, according to Syed and Al-Rawi, 
nursing students adhered more to the hand hygiene guidelines as 
compared to their counterparts.19

Increased clinical exposure and the focus on infection 
management in the medical curriculum may be the cause of 
these findings. Yaseen et al. highlighted that behavioral and 
environmental hurdles may make it difficult for even edu-
cated people to apply practices, suggesting that knowledge by 
itself may not be enough to motivate compliance.22

Practice and Adherence

Although the knowledge scores of our study participants 
were high, only 59.1% routinely utilized alcohol-based hand 
massages, even though 83.2% of them reported consistently 
washing their hands before and after patient interaction, and 
89.1% after coming into contact with bodily fluids. This is 
consistent with research by Syed and Al-Rawi, which showed 
that 59.9% of nursing students used hand rubs containing 
alcohol, suggesting a regional trend of underuse of potent dis-
infectants.19 Similar results were also reported by Ayyappan 
and Ismail, who found that 48% of health science students 
routinely washed their hands using alcohol-based hand rub.21 
Of those, 26% of the students were only aware that applying 
an alcohol-based hand massage takes 20 s to eradicate hand 
germs.21 One of the main causes of inadequate hand hygiene 
habits may be a lack of awareness regarding the anti-micro-
bial properties of alcohol-based hand washes. According to 
research by Takpere et al., only 38.1% of Indian medical stu-
dents were aware that alcohol-based hand rubs can kill bacte-
ria on the hands.23

Syed et al. found that despite acknowledging the impor-
tance of disinfecting their stethoscope by the majority of the 
physicians (above 80%), only 47% adhered to the stethoscope 
disinfection guidelines.24 Similar gaps were seen by Yaseen 
et al., who attributed them to expense, forgetfulness, and a 
lack of knowledge of effectiveness barriers that are reflected 
in both our findings and the larger body of research on behav-
ioral health treatments.22

According to Yaseen et al., forgetfulness, doubts about the 
effectiveness of products, and product availability were major 
obstacles to practicing good hand hygiene.22 This supports 
our results that implementation lags behind even with suffi-
cient information, particularly for actions like applying hand 
sanitizers or drying hands.

There is a persistent gap in putting information into prac-
tice, even if knowledge levels are typically good across stud-
ies. This shift is influenced by variables including the nature 
of the profession, education level, gender, availability of dis-
infectants, and lack of perceived urgency.

Implementation of hand hygiene training programs,25 
establishing role models and mentoring programs, has 
shown improvements in the knowledge and practices of the 
medical, nursing, and pharmacy students.26,27 By emphasiz-
ing the value and proper methods of hand hygiene, educa-
tional institutions may close these gaps through 
simulation-based learning, interactive workshops, and inte-
grated curriculum.
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Strengths and Limitations

This is perhaps among the very few studies that investigate 
this issue in the Saudi setting. Findings of this study will 
assist the policymakers in conducting suitable reforms to 
cover the deficit in the learning and training of the students. 
This study also has a few limitations. Saudi Arabia is a very 
diverse region, and being an online study, it is possible that 
the results of this study might vary from those of others. The 
sample was mostly online; therefore, it was not possible for 
those who had limited access to the internet or online plat-
forms where this survey was posted.

Conclusion

Medical students have a better understanding of health 
hygiene and practices than the other groups. In terms of gen-
der, females, and in terms of age, those with age >26 years 
were found to have a better understanding of health hygiene 
and practices.
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