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Purpose: Limited research has been completed relating to the knowledge, attitudes and practices (KAP) towards hand hygiene in
optometry. The necessity of identifying possible gaps in the cycle of the optometric examination that may have an impact on standard
hygiene practices is essential, especially seen in the context of the COVID-19 pandemic. The purpose of the study was to determine if
optometry students’ KAP towards hand hygiene changed pre- and peri-COVID-19 to minimize the risk of possible infection it may
have for their patients, family, and themselves.

Patients and Methods: A cross-sectional purposeful sample study was completed among optometry students at a training institution
in Johannesburg, South Africa, pre- (2019) and peri-COVID-19 (2022). The WHO hand hygiene knowledge and perception
questionnaires for health care workers were adapted and used in the current study. Statistical analyses were performed to test for
significant changes between the two groups.

Results: There was a significant change (p < 0.01) in the use of alcohol-based hand rub (ABHR) in 2022 (87.2%) compared to 2019
(46.5%), although only 41% of students peri-COVID-19 (2022), were aware that a minimum of 20 seconds is required to effectively
clean hands. Students, both pre-COVID-19 (63.8%) and peri-COVID-19 (81.8%) perceived performing a hand hygiene regime during
an optometric examination to be problematic. A significant peri-COVID-19 (2022) change in perception (p < 0.01) regarding the
importance of completing required hand hygiene practices in front of a patient during examination was seen.

Conclusion: The COVID-19 pandemic provided a unique opportunity to research a possible change in KAP towards hand hygiene
practices in optometry students that have not been investigated before. Students were more aware of the impact of hand hygiene
practices and the perception thereof, especially by patients and fellow students during the peri-COVID-19 (2022) period. An important
finding was the difficulty that students experienced to perform a hand hygiene regime during an optometric examination.
Keywords: COVID-19, optometric examination, surface contamination, alcohol-based hand rub

Introduction

To study knowledge, attitude and practices are to determine how people “know about certain things, how they feel and also
how they behave'”. It helps to study these aspects to use it when planning interventions and educational programmes.”
Research conducted in the fields of Optometry and Ophthalmology as it relates to hand hygiene practices is limited. When
assessing knowledge, attitudes and practices (KAP) only, more information is available and these include that of contact lens
use in South Africa;® medical students using contact lenses;* KAP of contact lens users towards contact lens wear in Ghana;’
KAP related to COVID-19 among patients presenting at eye care hospitals in South India;® KAP regarding COVID-19 ocular
manifestations in Saudi Arabia;’ KAP related to ocular prophylactic measures taken by medical students during COVID-19;*
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KAP related to the assessment of childhood ocular disorders among primary health care workers (HCW’s) in Kenya® and KAP
related to hospital acquired infection (HAI) prevention in Northern Ethiopia.'”

The KAP questionnaires used to collect data in these studies were self-developed questionnaires except for Kumar et al*
where an adapted version of the World Health Organization (WHO) knowledge questionnaire on hand hygiene for HCW’s'!
was used. This questionnaire forms part of the WHO “My 5 Moments for Hand Hygiene” model often used to establish HH
knowledge among HCW’s.'> No South African studies are available where KAP on hand hygiene practices have been
studied in either Optometry or Ophthalmology, but recent research related to KAP among university nursing and optometry
students was published in Oman'? where the WHO knowledge questionnaire on hand hygiene for healthcare workers'' was
used. It is the first time that data can be compared in the same profession although not on the same continent and to the same
extent. Hand hygiene is reported to be the most effective way to ensure adherence to health guidelines and to improve
patient care.'* Compliance to hand hygiene (HH) standards in developed countries have been described to be as low as
40%." The average compliance reported with HH practices was approximately 40—60%'® among HCW’s in a tertiary
hospital in the USA. Various predictors that may influence HH compliance have been published and include “being busy,
forgetful and fear of having skin damage due to alcohol hand rub”, “having sore/dry hands” and the requirements to wear
gloves during procedures,'” laziness and negligence,'® challenging placement of HH resources, excessive patient numbers,
congestion of staff, the time it takes to complete the HH procedure'® and frequently entering and exiting the ward.'® There is
often resistance to HH compliance, especially from medical students, and this may be related to “lack of knowledge,

ignorance to the risks, misconceptions and poor hand hygiene compliance by role models*®”

and not enough attention given
to educate medical students regarding HH practices and related aspects.”'

When considering the impact gender has on HH, it was shown in Ethiopia that female students tended to have better
adherence to HH protocols®® with similar results in hospital environments in Iran*® and Syria.** Contrary to this, disinfectant
use was higher among males (78.8%) than females (62%) in a study of HCW’s in a civil hospital in Pakistan.>> More
concerning it was reported that the higher the level of study year,*® the less advanced the knowledge of HH appeared to be.
Students appeared to be less knowledgeable about the practice of HH and how to apply it. It has been shown that the retention
of HH and infection control knowledge are not being sustained through the years of study.”® Thus, if the requirements for HH
and ICP’s are not repeated on a regular basis, retention of the information is reduced.

Literature highlights the necessity to study HH KAP in Optometry to identify possible gaps in the cycle of the
optometric examination that may have an impact on standard hygiene practices, especially seen in the context of the
COVID-19 pandemic. There may be an associated risk of COVID-19 transfer to surfaces and the eye, and knowledge and
perceptions related to specific practices needed to be established. The purpose of the current study was to determine if
optometry students’” KAP towards hand hygiene changed pre- and peri-COVID-19 to minimize the risk of possible
infection for their patients, family, and themselves.

Materials and Methods

A cross-sectional purposeful sample study was completed in 2019 and 2022 among third- and fourth year students
registered for the bachelor’s in optometry degree at a tertiary institution in Johannesburg, South Africa to determine their
knowledge, attitudes, and perceptions towards hand hygiene. Ethical approval for the study was obtained from the
Research Ethics Committee (REC-01-168-2018) of the Faculty of Health Sciences and approval from the University of
Johannesburg as enrolled students and employed staff were involved in the study. Guidelines and principles as stipulated
by the Declaration of Helsinki for research were followed.

The purpose of the study was explained to students, and they were informed that their participation was voluntary and
withdrawal from the study could take place at any time. It was made clear that confidentiality and anonymity were
guaranteed. Written consent was obtained from all students for participation in the study. It was also explained that if
a student decided not to participate, it would not have an impact on the student’s academic nor practical performance.
The students were then requested to complete the “Hand Hygiene Knowledge, Attitude and Perception Questionnaire for
Health-Care Workers” that was adapted from the original “Hand Hygiene Knowledge Questionnaire for Health Care
workers'"” and the “Perception Survey for Health Care Workers?””. The adapted research questionnaire was successfully
used in a previous study by Blundell (2018)*® in a pre- and post-intervention study.
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The wording of subsections of question 20 of the original WHO questionnaire'' was slightly altered to better
represent the optometric clinic environment (and allow for better understanding), however it still represented the same
requirements for the HH method required. “Before palpation of the abdomen” was changed to “Before palpation of the
eye”; “Before giving an injection” was changed to “Before inserting a contact lens” and “After making a patient’s bed”
was changed to “After examining the patient”. All answers were coded, values were assigned, and answers could not be
traced back to the individual students. Data was transferred to a Microsoft Excel (2010) spreadsheet and all statistical
analyses were conducted in IBM SPSS Statistics 22. Standard descriptive statistical analyses were completed on all data
sets, including nonparametric methods of analysis, cross tabulations, tests for significance and geometric means, standard
deviations, medians, and percentages. In all calculations, p < 0.05 was considered as the level of significance.

Results

The research questionnaire was completed by 71 optometry students in 2019 (n = 75; 94.7% response rate) and 78
students in 2022 (n = 80; 97.5% response rate) in their third and fourth year of study. No significant difference was seen
between the distribution in numbers between the two groups (p = 0.779) of 2019 and 2022. Table 1 refers to a summary
of age and gender between the third and fourth year students of 2019 and 2022.

The first question of the questionnaire required an answer from the participants relating to any training received in
HH practices in the last three years and the second question was if the participant knew what the WHO “My 5 Moments
for Hand Hygiene” (SMHH) referred to. Only 29.6% of students in 2019 indicated they received formal training in HH
practices, which slightly improved to 34.6% in 2022. A decrease in the number of students being aware of the SMHH
was seen with the second question. Twenty-one percent of students in 2019 were aware of the SMHH model, while only
11.5% indicated awareness of the model in 2022. There was no statistically significant difference present in the
relationship between the answers provided (p = 0.172).

The mean knowledge percentage for the research questionnaire was calculated for 2019 and 2022. All answers to
questions where a yes or no, true and false, or a specific answer to a question were required, were considered to calculate
the mean knowledge percentage for each year. There were 27 answers to be considered. The mean HH knowledge score
for the optometry students in 2019 was 50.98 + 10.46% and in 2022, it was 50.65% % 9.90%. Although no statistical
difference was present between the knowledge score of the students in 2019 and 2022, there was less variation in the
knowledge answers provided by the students in 2022 than in 2019.

The students’ routine use of an alcohol-based hand rub (ABHR) before seeing a patient was probed next. Figure 1
provides a graphic portrayal of the results obtained related to the routine use of ABHR between the years 2019 and 2022.
The spread of answers between “yes” and “no” was fairly even in 2019, where slightly more students (53.5%) indicated
that they did not make use of an ABHR for HH. This was an area of concern in 2019 as it was expected that students
would clean their hands before commencing the consultation with a patient.

There was a significant change in the routine use of ABHR in 2022 (p < 0.01). The majority of students (87.2%)
indicated the routine use of an ABHR peri-COVID-19 (Figure 1). When the groups were probed regarding the minimum
time required for an ABHR to have an effect to remove microbes from the hands, the following was obtained. Forty-four
percent of students in 2019 indicated that 20 seconds is required for an ABHR to clean hands and slightly less students
(41%) in 2022 indicated the same. It is interesting to note that although there was a significant increase in the use of

Table 1 Age and Gender of Third and Fourth Year Students in 2019 and 2022

Third Years® Fourth Years Total
2019 2022 2019 2022 2019 2022
n 29 38 38 40 67 78
Age 21.83 yrs. £ 3.636 | 21.08 yrs. = 1.514 | 22.64 yrs. £ 1.347 | 2240 yrs. £ 1.837 | 2229 yrs. £ 2.59 | 21.76 yrs. = 1.8
Males n =9 (28%) n =10 (26%) n=8(21%) n =10 (25%) 17 (24%) 20 (26%)
Females n =23 (72%) n = 28 (74%) n =31 (80%) n =30 (75%) 54 (76%) 58 (74%)

Note: A small number of third year students omitted their age on the research questionnaire.
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Figure | Students’ responses pre-COVID-19 (2019) and peri-COVID-19 (2022) to the routine use of alcohol-based hand rub (ABHR).

ABHR among the students in 2022 (87.2% vs 46.5%), only 41% of the students knew the minimum required time of 20
seconds. There was also a significant difference in the association between the knowledge answers of the two groups if
hand rubbing was more effective against germs than hand washing. According to the suggested answers by the WHO,?’
this is a “true” statement® and it is also suggested that hands should only be washed if it is visibly dirty.'* Significantly
less students in 2022 believed that it was a true statement (44.6% vs 23.9%).

When identifying the source of germs responsible of HCAI’s, the correct knowledge option indicated by the WHO? is that
germs are “already present on or within the patient”. Only 28.1% of the group in 2019 was correct and it reduced noticeably to
16.7% in 2022. Surface contamination plays an important role in cross-contamination, especially in a clinical environment.
Public awareness campaigns were introduced during the COVID-19 pandemic educating the general public on the dangers of
transmission of the virus and the importance of washing hands, wearing a mask, and cleaning surfaces. Evidence is available to
indicate that surface contamination is also contributing to the spread of disease but would theoretically be reduced if proper
hand hygiene and mask wearing were performed. Slightly more than half of the group in 2019 (53.5%) provided the correct
answer to the question which possible infections can be transferred from patients to the HCW’s if “glove use and hand hygiene
practices were not in place”. Options were listed as “herpes simplex virus infection, MRSA colonization or infection,
respiratory syncytial virus, and hepatitis B virus or all of the above” in the question. In 2022 (peri-COVID-19), only 50%
indicated the correct answer and an increase in the choice “MRSA colonization or infection” was seen.

The perception questions related to HH were interspersed between the knowledge questions in an attempt to keep the
students engaged throughout the completion of the questionnaire. Students felt strongly that HCAI’s have an impact on the
patient’s clinical outcome. In 2019 (pre-COVID-19), the total perception was 82.9% and in 2022 (peri-COVID-19) it was
82.9% as well, although the perception in 2022 shifted from a “high” impact to a “very high” impact. The majority of
students in 2019 (95.8%) indicated that HH had a “high” or “very high” effectiveness in the prevention of HCAI’s. Similarly
in 2022, 97.5% of students report that HH may be effective in the prevention of HCAI’s. The next question in the perception
questionnaire surveyed the students’ perception related to the importance that the institution may attach to HH practices and
patient safety measures. In 2019, only 19.7% indicated a “high priority” perception and 16.9% a “very high priority”
perception. In 2022, the perception of the students increased to 42.3% (“high”) and 42.3% (“very high”) respectively
(Figure 2). A significant difference in the perception of students between 2019 and 2022 related to the importance of HH
practices and patient safety at the institution (p < 0.01) were seen.

The ensuing questions probed the perception of the students related to the fact that they, themselves, performed HH. The
first question related to the importance the student attached to the belief of fellow students/colleagues that proper HH
practices were being performed by the individual. The response was formulated in a Likert-scale changing from 1 = no
importance to 5 = very high importance. A notable shift was seen towards the higher end of the scale peri-COVID-19 (2022)
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Figure 2 Summary of student perceptions related to the importance of hand hygiene practices and patient safety at the institution, comparing pre-COVID-19 (2019) and
peri-COVID-19 (2022).

in comparison with pre-COVID-19 (2019). In 2019, only 52.9% perceived that their fellow students and/or colleagues
would find it noteworthy to see that HH was performed. In 2022, this perception shifted to 79.2% (Figure 3). A statistically
significant difference was found in the change of perception of the students between 2019 and 2022 (p = 0.001).

The perception of the students related to the importance patients may attach to HH being performed were probed next
also using the Likert-scale as with the previous question. In 2022, 79.2% of the group indicated that the patient would
attach great importance to the fact that HH practices were being performed while they were present and in 2019, this was
only 40.8% (Figure 4). The reason for this perception is not apparent as students were not required to provide any
motivation, but the constant reminder of hand sanitization and surface cleaning in general due to COVID-19 (2020-2022)
may have had an impact on the perception of general HH practices in the current group of students (2022). A statistically
significant difference in the perception of students was seen (p < 0.01).

The remaining question related to perception of HH practices was that the students should rate their perception of the effort
that goes into performing HH when they have to care for their patients. The answers were in a Likert-scale format from 1 =no
effort to 5 = big effort. A statistically significant difference (p = 0.035) was found between the perception of students in terms
of the effort related to performing HH when examining patients pre-COVID-19 (2019) and peri-COVID-19 (2022) (Figure 5).

Of little importance Of moderate importance Of great importance
22019 (pre-COVID-19) m2022 (peri-COVID-19) mTotal

Figure 3 Students’ perception of the value that is being attached to fellow students (colleagues) watching hand hygiene practices being performed, comparing pre-COVID-19
(2019) and peri-COVID-19 (2022).
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Figure 4 The perception of students related to the importance that patients may attach to watching hand hygiene practices being performed, comparing pre-COVID-19

(2019) and peri-COVID-19 (2022).

Little effort Moderate effort Great effort
m 2019 (pre-COVID-19) w2022 (peri-COVID-19) mTotal

Figure 5 The students’ perception related to the effort they have to put in by performing hand hygiene practices while examining patients, comparing pre-COVID-19 (2019)
and peri-COVID-19 (2022).

It is concerning to note that there was a significant increase in the perception of students in 2022 (81.8%) that it took
effort to perform a hand hygiene regime while examining their patients. The majority of students during pre-COVID-19
(2019; 63.4%) indicated the same and a statistical difference was found in the perception of students related to this.

Discussion

Knowledge, attitudes, and practices (KAP) of hand hygiene in Optometry, using the WHO questionnaires''*” have not
been studied specifically. Two studies could be identified where KAP of HH in particular were investigated among
optometry students. The research was completed where nursing and optometry students in their final year of study at
a university in Oman participated.'> The other study where optometry students participated was when knowledge and
attitude towards infection control was studied at a college in India.*

The response rate obtained in the current study (94.7% and 97.5%) compares favourably with a study on HH practices
of medical students in the Netherlands®' where a response rate of 97% was achieved and a 98% response rate at the
University of the Free State, South Africa’® where HH practices among medical students were also studied. When the
KAP questionnaire was distributed among optometry students in Oman,'* a response rate of 98.57% was achieved.
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In the current study, the gender breakdown in the study was 76% female and 24% male students in 2019, and 74%
female and 26% male students in 2022. This correlates with the data reported on the perception of optometry students
upon graduating in South Africa® consisting of 72.7% female and 27.3% male students. When evaluating the introduc-
tion of experiential learning in the training of undergraduate optometry students at the University of the Free State, South
Africa, 70.59% of the sample was female and 29.41% was male students.*® Only 29.6% of the students in 2019 specified
that they received formal training in HH practices in the past three years of their study, which improved slightly to 34.6%
in 2022. This is concerning as optometry students get acquainted with the concepts of hygiene and clinical practice in
their first academic year of study and although students in 2019 were not affected by the COVID-19 pandemic and
increased hand hygiene awareness, the students in 2022 was exposed to this and should have reported accordingly.

Nair et al® reported that 79% of the medical and nursing students at a tertiary care centre in India, indicated that they
received formal training in hand washing. When knowledge of HCW’s related to HH was reported at a teaching hospital in
Ghana, 77.3% of participants indicated they received formal training.>® Setati (2019)*” showed that 57.1% of the respondents
taking part in a KAP study related to HH in Limpopo, South Africa received training in hand washing and 60.4% indicated that
the training was part of the undergraduate programme at their respective training institutions. Ugwu et al*® found that 53.2% of
the healthcare workers at a university teaching hospital in Nigeria did not receive any training related to HH in the past three
years. The results obtained in the current study are significantly lower than any of the reported research and will be
communicated to the programme coordinator of the optometry course. The reason for the low percentages reported by the
students has to be investigated (29.6% for 2019 and 34.9% for 2022). It may mean that there is no follow through in later
academic years of study on HH training and it should be emphasized during each year. A possible solution might be to visually
prompt students about HH practices and the specific procedure by placing posters in all examination rooms.

Likewise, only 21.1% (2019) and 11.5% (2022) of students in the current study reported that they were cognizant of
what the SMHH model was. This is concerning as HH practices form part of the introduction to basic clinical protocol,
and the supposition was that students should at least be aware of the process or know the basics of when to wash/clean
their hands and the minimum time required. The SMHH model includes the following HH actions: a) before touching
a patient, b) before an aseptic/clean procedure c) after a body fluid risk d) after touching a patient and e) after touching
patient surroundings.®® It is concerning to see an actual decline in reporting of what the SMHH model is in 2022.
Literature explains that the SMHH model may not be transferrable and not accommodative of all patients’ needs in
different clinical environments.** This may also be interpreted that the SMHH model may not be applicable in its current
format in all clinical environments. It has been reported that microbials present on the patient may already have been
transferred in the waiting area and/or screening area before the patient even entered the examination area.*® It may even
happen that certain “moments” are completely ignored or seen as “not that important” by the HCW. The apparent “lack
of knowledge” relating to the SMHH model can conceivably be explained as not being specific and directly applicable to
an optometric clinical environment and that the students may not have paid much attention to it. The observation model
developed in this study*' can possibly be used (with further adaptations) to explain the SMHH model to incoming
first year students in such a way to understand how to apply HH practices as required in an optometric environment.

A steep increase though, was seen between 2019 (57.7%) and 2022 (73.1%) in the incorrect option of “the clinic/hospital
environment (surfaces)” in the current study as a possible cause of HCAI’s. Another study in Sudan* noted that 54.2% of
nurses and doctors also indicated that HCAI’s may be due to microbes present on environmental surfaces. Similar results were
obtained from chiropractic students where 54.4% indicated that it may be the hospital (clinic) environment (surface)
contributing to HCAI’s.”® No explanation can be provided for the significant change in 2022 towards surfaces being the
cause of HCAI’s. The substantial increase in this opinion can possibly be interpreted in the background of the continued
emphasis that the SARS-CoV-2/COVID-19 virus can stay alive on certain surfaces** over a period of time, and it was reported
that it was stable enough to be detected for up to 72 hours on steel and plastic.** It is however an area of concern as students
should understand how the transfer of micro-organisms occur and should be aware of patient-clinician transfer.

In the current study, 63.5% (2019) and 63.9% (2022) of the students indicated that it is true that hand rubbing would be
more rapid in cleaning hands than hand washing. A similar finding (66.3%) was reported among nurses in Saudi Arabia®’
while an observational study of HH practices in Senegal® noted that hand rubbing occurred 80.3% of the time when HH
actions were directly observed, although HH actions according to the SMHH model occurred only 36.1% of the time. It is
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surprising however to see that there was not an increase in the knowledge related to hand rubbing with ABHR, as one would
assume that the requirement of hand sanitization with the COVID-19 pandemic would possibly have influenced the opinion
of the 2022 group. A recent review appeared®’ discussing the fact that although hand rubbing with ABHR has been the
standard in almost all healthcare settings, the influence of the application time, hand size, the volume of ABHR used and the
friction to the hand have been insufficiently studied. The conclusion was that the afore mentioned factors should be
considered in further HH research, but that it was insufficient to influence the WHO recommendations for ABHR.*®

Thirty-one percent of HCW’s at the teaching hospital South Africa®’ indicated that ABHR should be used for at least
20 seconds, while it was reported that only 8.7% of HCW’s in Ghana®® indicated the correct minimum time of 20 seconds
for an ABHR to destroy most microbes on the hands. The current study reported slightly higher knowledge of the
minimum time for ABHR to have an effect (44.3% in 2019 and 41% in 2022). It is still concerning seen in the light that
students received training before commencing with examining patients in the clinic and proper HH practices is one of the
basic requirements. It would seem that there is a probable gap between what is being provided as theoretical content and
what students internalise and express as personal practice and/or experience.

There also appears to be a potential gap between knowledge related to the use of ABHR and the perception if HH
practices are effective against preventing HCAI’s. Pre-COVID-19 (2019), 95.8% of students and peri-COVID-19
(2022), 97.5% of students indicated that they perceived HH to be either highly or very highly effective against
preventing HCAI’s. This, however, is in contrast with their knowledge that a minimum of 20 seconds is required to
remove most microbes from the hand. The perception related to HCAI’s reported in the current study compares
favourably with that reported for HCW’s in Saudi-Arabia (2021)** where 95.4% perceived HH to be effective against
HCAT’s. Following on from the discussion of how long to use an ABHR and also if hand rubbing or hand washing
would be the correct HH practice, the response to the question of if the individual used ABHR regularly is
appropriate. In the current study only 46.5% of the students in 2019 (pre-COVID-19) provided a positive response.
The response increased significantly to 87.2% in 2022 (peri-COVID-19) (Figure 1). It was a positive change seen in
the setting of the COVID-19 pandemic, but in contrast with some of the previous responses of this group such as the
minimum time required for ABHR to rid the hand of microbes or that 81.8% of the 2022 group (Figure 5) indicated
that HH actions associated with patient care are a great effort to them. When considering the answer, one could
include various variables such as the availability of hand sanitizer or ABHR, the ease of cleaning hands while busy
examining a patient, the location of the sanitizer/hand rub/washing basin or the environment where the student has to
examine the patient (the researcher's opinion). Examining a patient in a clinic environment opposed to an outreach
clinic where the student has to make use of basic equipment and a non-technology friendly environment, may prove
to be challenging to perform HH properly. The observation thus of the HH practices is crucial to see how the
students’ perception of effort correlated with their actual practice of HH in the clinical environment.

It has been shown that the retention of HH and infection control knowledge are not being sustained through years of
study. Thus, if the requirements for HH and infection control are not repeated on a regular basis, retention of the
information is reduced. The suggestion is that HH modules should be included in each year of study during the course of
a medical student’s learning programme.*® The current study found a mean HH knowledge score of 50.98% in 2019 and
50.65% in 2022. This would classify as moderate HH knowledge, which when compared with other research studies are
fairly similar. Hand hygiene knowledge during COVID-19 in Saudi-Arabia*® was reported as moderate at 57.8%, and
moderate among under-graduate students in India at 69.1%.*° One would have expected that HH knowledge should have
been higher for the 2022 group due to their exposure in the COVID-19 pandemic, but it was not the case.

Conclusion

The KAP of optometry students towards hand hygiene have not been studied and by using the combined adapted research
questionnaire, it provided new information related to KAP of HH pre-COVID-19 and peri-COVID-19 among optometry
students. Some interesting results were obtained, including that of the definite change in perception towards HH practices
and the impact on patients in the peri-COVID-19 group, despite them finding HH practices an effort when examining
patients. Hand hygiene was one of the important aspects emphasized in the prevention of the spread of the COVID-19
pandemic at departmental, institutional, and national level since 2020. Many other reasons may have had an influence on
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the change in perception of the students related to the importance of HH at the institution, but the only significant
difference during this time period was the COVID-19 pandemic. No changes were made to the curriculum, although
students were receiving online lectures during the period April 2020 until November 2021. It is important to monitor if
the significant change in perception and use of ABHR’s plateau or if it decreases again as students become accustomed or
desensitized to the “new normal” of required HH practices and wearing a facial mask when working with patients in the
clinic.
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