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Educability in Hand Hygiene

ORIGINAL ARTICLE

Educability in hand hygiene: comparing knowledge
and attitude of medical students and specialist
assistants after short training course

Background: Hand hygiene (HH) is assumed the most important
action to reduce the healthcare associated infections. The main
objective of this study was evaluating the effectiveness of an
educational program among knowledge and attitude of medical
students at different levels about HH at Mashhad University of
Medical Sciences.

Method: Two groups of medical students including those who just
passed the physiopathology course and residents of different
specialties at the beginning of their course participated in this study
in 2017. The Persian version of WHO questionnaire on HH
knowledge and attitude were completed by each individual before,
immediately, and three months after attending an educational
workshop. Data were analyzed using SPSS version 18.

Results: A total of 277 medical students entered the study and about
71% completed the study. The mean knowledge level of the residents
was significantly higher than the externs at the beginning of the study
(p<<0.0001). There was a significant difference between pre-test and
the immediate post-test scores on HH knowledge and attitude of all
attendees (P<<0.0001). The average knowledge level of specialist
assistants was significantly higher than that of medical students
immediately after training and also over time. (P <0.0001)
Conclusion: Based on the results of the study, the level of knowledge
and attitude of the participants was higher after educational
workshop. In addition, specialist assistants had higher knowledge
level after the workshop compared to medical students. It is necessary
to plan frequent training courses to consolidate knowledge of HH.
Keywords: Hand hygiene, Education, Medical students, Knowledge,
Attitude
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INTRODUCTION

Hospital-acquired infection (HAI) is considered as a well-
known global dilemma, leading to a significant mortality rate
among hospitalized patients. Although HAI is mostly
preventable, they still remain a major challenge for the
health-care system (1). Following the WHO “clean care is
safer care” campaign since 2005, a slew of countries
announced their support for preventing HAL. One of the
most important microbial transmissions occurs from the
multiple contacts of health-care workers (HCWs) with
patients and patients’ surroundings. Hand hygiene (HH) is
the most effective means for preventing infections associated
with health-care system (2, 3). The WHO has established the
five moments of hand hygiene which emphasizes to wash
hands before touching a patient, before performing an
aseptic or clean procedure, after body fluid exposure risk,
after touching a patient, and after touching patient
surroundings (4). Although this procedure is very simple and
useful, the levels of acceptance and adherence among HCW's
have remained unacceptably as low as 40% (5-7). Some
recognized factors responsible for the level of adherence to
HH include gender, HH insights among HCWs, hospital and
community elective behaviors, and subjective norms of the
executives of infection control (8-10). Conceivably, health
system of various countries is making tremendous efforts to
control HAI as a financial and life threat through HH (11).
One of the major strategies implemented for HH, is
educating HCWs and even the importance of HAI control and
prevention to the normal population. Different strategies to
improve HH include education and training on HH
principles (12). A study by Zakeri et al. from Iran, examined
knowledge and perception of HCWs and medical students in
major educational wards of some hospitals and they reported
that in spite of the appropriate knowledge, the HH
compliance was still unsatisfactory (13). Another study by
Nabavi et al., showed that medical residents had a moderate
level of HH knowledge; however, their performance was not
acceptable. Their study called attention for the urgent need
to advance HH educational programs among HCWs
including medical students (14).

Various studies have been conducted on hand hygiene
among a range of healthcare workers. In addition, the need
to teach the principles of hand hygiene in the course of
medical education is discussed. This study was designed to
answer a practical question: "Does a short training course
affect the knowledge and attitude of medical students and
medical assistants? And if yes, in which training period is it
more effective? Before entering the clinical training phase or
after that?"

METHODS

This interventional study was performed in two groups of
medical students and specialist assistants in different fields
upon entering the assistantship training course at Mashhad
University of Medical Sciences in 2017. Inclusion criteria was
acceptance at externship or residency while exclusion criteria
were depression or other severe psychiatric diseases or using
psychoactive drugs (based on the checklist completed by the

individual), complete hearing loss, and blindness. This study
was verified by the local Ethics Committee of Mashhad
University of Medical Sciences. In addition, informed consent
was completed by all participants. All information contained
in the participants' checklist was coded and recorded
confidentially. Completing the questionnaire and
participating in the project was completely optional, and
there was no supervisor from the Vice-Chancellor of
Education so that the students and assistants did not feel
forced to participate in the project.

HH educational workshop was held for the externs and
residents by the same faculty member specialized in HH in
the conference hall of the faculty of medicine. Demographic
characteristics of the participants including age, gender,
marital status, history of previous diseases, smoking history,
and level of education were gathered through a
questionnaire.

The validated WHO HH questionnaires about the knowledge
of HCWs were completed by the participants. The knowledge
and attitude questionnaire of the World Health Organization,
was translated into Persian and its validity and reliability were
checked (14).

The knowledge questionnaire contained 25 items in the
form of yes/no, true/false or multiple-choice answers. The
attitude questionnaire contained 19 questions on a 7-point
Likert scale. Questionnaires were scored as zero or one for
each incorrect or correct answer for each item of knowledge
question or attitude. Finally, the questionnaire was scored as
a number and also as three levels of good, moderate, and
poor for both knowledge and attitude. After that, a training
workshop was held. Immediately after the workshop and
three months later, the questionnaires were completed again
by the participants.

The content of the training workshop was based on the
guidelines of the World Health Organization regarding hand
hygiene in the form of PowerPoint presentations, training
videos, and the practice of acquired skills with the leadership
of the workshop organizer.

The instructors were two professors of Mashhad University
of Medical Sciences who had a history of holding similar
workshops and the accuracy of the skills acquired by them
was monitored with the help of a trained and experienced
nurse.

Data were analyzed using t-test and chi-square test as
appropriate. Generalized estimating equation (GEE) was
used to test for differences between the mean levels of
knowledge and attitude among externs and residents at
different times affected by the HH education. Sample size was
estimated according to similar studies. Sampling was done by
convenience sampling among medical students entering the
internship stage art 2017 and specialist assistants admitted to
Mashhad University of Medical Sciences at the same time.
Statistical analysis was conducted via SPSS software, version
18. P-value < 0.05 was considered statistically significant in
this study.

RESULTS

A total of 116 medical externs and 161 medical residents
were recruited in this study. From these, 196 individuals
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including 100 (51%) residents and 96 (49%) externs
participated in the study until the last level. Participants
included 129 women (65.8%) and 67 (34.2%) men and the
mean age of the externs and residents were 22.50+1 and
32.54+9 years. Ninety-one (49.4%) of the participants were
married and 105 (53.6%) were single.

The participants’ knowledge and attitude level toward HH
was evaluated at the beginning of the study and before the
education. Table 1 summarized this data among two groups
of the study. As noted in this table, the attitude level of the
medical residents is significantly higher than that of the
medical students.

The knowledge level toward HH was different among various
age categories. It improved by increasing the age. (P-value:
0.001) The highest level was in participants aged 35-40 years
old. The attitude level correlated with the gender. (P-value:
0.01). Women had a higher attitude level compared to the
men.

Also, the comparison of the HH knowledge level of externs
and residents at different times was evaluated using the
paired t test. The mean knowledge level of externs and
residents increased significantly at immediate and delayed
(three months later) post-tests compared to the pre-test (P
value <0.0001). Moreover, the comparison of the immediate
and delayed post-test demonstrated that the mean
knowledge level decreased significantly three months
following the education (P value<0.001 in externs and P
value <0.004 in residents).

The comparison of the two groups was assessed using the
independent t test (Figure 1). Based on the evaluations
performed on the pre-tests, the mean knowledge level of
residents was significantly higher than the externs (P
value<0.001). On the other hand, no significant differences
were observed between the immediate and delayed post-
tests (P value= 0.979 and P value= 0.123).

The HH attitude level of externs and residents was also
assessed at different times using the paired t test.
Accordingly, the mean attitude level of externs and residents
increased significantly at the immediate and delayed post-
tests compared to the pre-test (P value <0001). However, no
significant difference of attitude levels was observed between
the immediate and delayed post-tests of externs (P value=
0.567) and residents (P value= 0.720).

The comparison of the two groups regarding the level of
attitude was assessed using the independent t test (Figure 2).
The evaluation of pre-tests, immediate post-tests, and
delayed post-tests demonstrated that the mean level of
attitude among residents was significantly higher than the
externs at every phase (P value<0.0001).

GEE statistical approach showed that the mean knowledge
level affected by education was significantly different among
externs and residents over time (P value=0.005).
Consequently, the trend of knowledge was not parallel in the
two groups over time, meaning that education had a more
persistent effect on the knowledge of residents (Figure 1).
On the other hand, the mean attitude level affected by
education was not significantly different between the two
groups over time (P value= 0.466). According to the Figure
2, although there is a significant difference between the two
groups at each time, but over time, the trend of attitude is
parallel between externs and residents. As a result, education
has affected attitude the same between the two groups over
time.

DISCUSSION

The findings of the current study demonstrated that the
mean knowledge level among externs and residents
increased significantly at the immediate and delayed post-test
following HH education compared to the pre-test. The

Comparing the knowledge scores of externs and residents

knowledge score

pretest immediate posttest late posttest

= Extern Resident

Figure 1. Comparing the mean knowledge level of externs and
residents at each phase

Table 1. The knowledge and attitude level toward HH among two groups
Variable Study Groups
P value
Level Medical students Medical residents
Poor 34 (%35.4) 27 (%27)
Knowledge level
Moderate 60 (%62.5) 66 (%66) 0.1
Good 2 (%2.1) 7 (%7)
Poor 15 (%]15.6) 5 (%5)
Attitude level Moderate 32 (%33.3) 20 (%20) 0.001*
Good 49 (%51) 75 (%75)
*Significant
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Comparing the attitude scores of externs and residents
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pretest immediate posttest late posttest

= Externs Resident

Figure 2. Comparing the mean attitude level of externs and
residents at each phase

times. Most of the studies were performed among HCWs
including nurses and doctors or among medical students
with the same level of education.

In the present study the attitude level toward HH was better
among the women. Lorna et al., evaluated HH behavior in
1002 HCWs of the general hospitals and reported that being
female and middle- aged are protective factors for improved
HH knowledge (9). Our results showed the best knowledge
score is among 35-40 years old. This fact is in parallel with
the higher knowledge score among the medical residents
who have the more clinical experience compared with the
younger medical students.

In a study, Arianpoor et al., designed an effective model for
learning hand hygiene, which included the integration of
different methods and could be used to improve learning in
health personnel (20).

significant decrease of the mean knowledge level among the
two groups three months after education compared to the
education time highlights the importance of persistent
education in improving HH among HCWs. Due to the
present results, the educability of residents was more than
externs over time.

The evaluation of the mean attitude level of externs and
residents showed a significant increase at immediate and
delayed post-tests compared to the pre- tests, while no
significant differences were seen between the immediate and
delayed post-tests. Hence, the aforementioned result takes
into account the more important role of increased
information and education on attitude compared to
knowledge. This is explainable with the psychological theory
“People who attach personal importance to an attitude are
especially knowledgeable about the attitude object” (15). In
addition, the mean attitude level of externs and residents
affected by education was not significantly different over
time.

In a study conducted by Rezaee et al., HH education was
assessed among medical students who spent a one-day
workshop on the importance of HH. A significant difference
was shown between the scores of pre- and post-tests relating
to HH data classification and function of individuals which
was consistent with the present results (16). The primary
level of knowledge and attitude in pre-tests before the
intervention was reported low in most studies (17, 18).
However, in a study performed in Tabriz Children Hospital
in Iran the baseline level of knowledge among HCWs was
72.5% before intervention (19). None of the before
mentioned studies evaluated the educability at different

LIMITATIONS

The data collection in the present study was based on self-
administered questionnaire which might influence the
results of attitude. Also, the present researchers could not
evaluate the association between specialized field and the
knowledge or attitude level due to the low number of
participants in each group.

CONCLUSION

Organizing HH educational courses is necessary for the
medical community to control HAIs considering the
significant role of the physicians in the health systems. In
view of the high workload in some wards of hospitals, it is
crucial to persistently educate HH principles to the
personnel. To accomplish this goal, educational courses with
regular timing are required for HCWs. This study
recommends the more serious courses for male and younger
physicians.
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