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MEDICAL EDUCATION EFFECTIVE IN PREVENTION
OF HOSPITAL-ACQUIRED INFECTIONS?

Simona KelCikova', Lucia Mazuchova', Nora Malinovska? Jana Kopincova?®, Ingrid Tonhajzerova?
'Department of Midwifery, Jessenius Faculty of Medicine in Martin, Comenius University in Bratislava, Martin, Slovak Republic
Department of Foreign Languages, Jessenius Faculty of Medicine in Martin, Comenius University in Bratislava, Martin, Slovak Republic
*Department of Physiology, Jessenius Faculty of Medicine in Martin, Comenius University in Bratislava, Martin, Slovak Republic

SUMMARY

Objective: Hand hygiene (HH) compliance is associated with effective prevention of health care-associated infections (HAI), the topic being very
important due to current COVID-19 pandemic. There is a growing debate about the role of educational institutions in the low HH compliance of
health workers. This study aimed to assess HH knowledge, self-assessment and attitudes of medical students in relation to provided educational

background.

Methods: A cross-sectional survey (mixed methods-approach) combined with the curriculum analysis and questionnaires. Quantitative method:
a questionnaire of knowledge of HH issues (QK), and a questionnaire of self-assessment and attitudes (SAQ) towards HH. Qualitative method

focused on an analysis of content of the curriculum documents.

Results: 250 (KQ) and 238 (SAQ) questionnaires were analysed from students of general medicine (n =262; average age 22.5 years). Below-
average knowledge of HH and a high self-assessment of knowledge and compliance with HH was reported by 72.2% and 76.0% of students,
respectively. Significant differences in knowledge and self-assessment of HH were found among study years and gender. The content analysis
has revealed gaps in HH-related information in general medicine educational programme.

Conclusions: Itis highly expected that there might be some association between low HH knowledge level, false self-assessment and educational

programme in medical students.
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INTRODUCTION

Compliance with hand hygiene (HH) is an essential tool for
the prevention of health care-associated infections (HAI) which
occur and develop in healthcare facilities, especially in hospitals
(1-3). The incidence ranges from 6% to 10% in the developed
world (1). In relation to the current COVID-19 pandemic situa-
tion, HH represents highly topical and crucial issue.

Despite the long history of HH, since the time of Semmelweis,
and its clinical importance, a number of studies have reported very
low compliance (usually below 50%) with the fundamental HH
standards among healthcare workers (HCWs) in hospital settings,
though HH compliance is fairly simple (1, 4).

In clinical practice, HH compliance is a complex problem and
system modifications across all healthcare facilities and organiza-
tions are needed to improve HH performance (5, 6). There are
numerous factors affecting HH compliance, with appropriate
knowledge and individual attitudes of HCWs at the head (7-10).
Thus, research is usually focused on the identification of the main
factors contributing to low compliance among HCWs (9), consid-
ering HH compliance is a complex behavioural phenomenon with

a variety of possible explanations and not only a matter of simple
mechanical tasks (7). Many reasons for unwillingness of HCWs to
comply with HH standards were identified, some of them cannot
be changed, but others could be effectively modified (11).

The level of HH compliance among HCWs is crucial for medi-
cal students in hospitals as the students self-image regarding HH
compliance often reflects the experienced standards (3, 7).

The aim of the study was to assess HH knowledge, self-as-
sessment, attitudes and compliance with HH in medical students,
and thus help to minimize the risk of HAIs. Simultaneously, a
content analysis of the curriculum documents in general medicine
education was used to reveal the real situation in HH education.

MATERIALS AND METHODS

Study Design

The mixed method approach involving a cross-sectional survey
combined with the curriculum analysis and questionnaires was
used: the questionnaire on Knowledge of HH compliance (KQ)
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and questionnaire on Self-assessment of HH compliance and on
Attitudes to HH (SAQ); content analysis of curriculum documents
in the basic medical education.

Data Collection and Sample

The study was conducted at Jessenius Faculty of Medicine
in Martin, Comenius University in Bratislava, Slovak Republic.
Data collection took place from 2018 to 2019.

The analysed group consisted of 262 medical students of the
2nd to 6th study year with average age of 22.46 (SD 1.5). A total
of 400 questionnaires were distributed (personally) with the re-
sponse rate of 65.5%. We analysed 250 Knowledge questionnaires
(KQs) (12 questionnaires were excluded) and 238 Self-assessment
and Attitudes questionnaires (SAQs) (24 questionnaires were
excluded). The reliability of questionnaires determined by the
Cronbach’s alpha (0.72 for KQ and 0.80 for SAQ). The group
characteristic is given in Table 1.

Ethical Approval

The research was conducted in compliance with the Slovak
national legislation and the Helsinki Declaration (2013). The study
was approved by the Comenius University Ethics Committee
(Number EC 31/2019). All participants received full information
about the nature and goals of the research, as well as about the
details of their involvement in the study. The data collection was
anonymous, and all participants expressed their will to be included
in the study by signing informed consent.

Questionnaires

The modified questionnaires were used to collect other rel-
evant data for the research objective.

Knowledge of HH compliance questionnaire (KQ) was
designed specifically for the purposes of our study. The ques-
tionnaire consisted of 47 questions intended to measure the
HH knowledge level among medical students, including hand
disinfection, hand washing techniques and the spread of HAISs.
Research and international documents were reviewed to identify
the basic knowledge level and habits related to the HH issue
according to the international standards (1, 12). The following
four subscales of the questionnaire were designed:

Table 1. Overview of participating students

Questionnaire Knowledge (QK) Sel;;;m::r?se::;nd
Year/gender n (%) n (%)

2nd year 57 (22.8) 54 (22.6)

3rd year 31(124) 29 (12.2)

4th year 65 (26.0) 63 (26.5)

5th year 86 (34.4) 81(34.0)

6th year 11 (4.4) 11 (4.6)
Females 194 (77.6) 190 (80.0)
Males 56 (22.4) 48 (20.2)

Total 250 (100.0) 238 (100.0)

Hand hygiene (HH) consisted of 12 items that covered the
factors positively influencing the performance of HH in clinical
practice, the insufficient compliance with HH as a cause of HAIs
and the knowledge of the hand decontamination procedure as one
of basic tools for HAI prevention.

Disinfectants (D) consisted of 14 items that covered the issues
of antimicrobial activity of alcohol-based disinfectants, proper
procedures of rubbing the alcohol agent into the skin, and the
use of antiseptic wet towels as an alternative to hand disinfection.

Hand preparation (HP) consisted of 11 items that covered
the topics related to nail hygiene, including wearing jewellery/
watches and the use of protective gloves.

Hand washing techniques (HWT) consisted of 10 items; this
subscale included the questions focused on the proper hand wash-
ing techniques, and hand disinfection procedures.

The total score of the questionnaire was 260 points, and the
level of the HH standards knowledge was evaluated as follows: A
—excellent knowledge (100% to 96%); B — very good knowledge
(95% to 89%); C — good knowledge (88% to 78%); D — satisfac-
tory knowledge (77% to 68%); E — sufficient knowledge meeting
only the minimum criteria (67% to 60%); and FX — insufficient
knowledge (59% and less). The questionnaire reliability was
established using the internal consistency indicator (Cronbach’s
alpha was 0.72).

Self-assessment and Attitudes questionnaire (SAQ) — the
modified questionnaire according to Pittet et al. (7) and Cole (9)
was used. This was developed following the guidelines for the
social-cognitive theory applied to a health-related behaviour, and
on the basis of the theory of planned behaviour (14). The concept
of'the questionnaire aimed to evaluate the cognitive factors associ-
ated with self-assessment of the compliance with HH and attitudes
to HH. Questions (Q) 1, 2 and 46 focused on the rational features
of self-assessment, and Q3a, 3b, 3c, 7a, 7b, and 7¢ focused on
perception of HH as a useful tool in the specific clinical situations.
The answers were evaluated using the 7-point Likert scale. The
lowest score values (grade 1 or 2 on a scale) in the responses to
Ql, 2, and 4-6 presented the low level of self-assessment, and
the highest values (grade 6 or 7) presented the high degree of
self-assessment. In contrast, for Q3a, 3b, 3¢, 7a, 7b, and 7c the
highest score values (grade 6 or 7) in the responses presented the
positive attitudes towards HH and the lowest values (grade 1 or 2)
presented an unconcerned attitude and perception of HH as being
unnecessary, in detail considering the non-compliance with HH
being the minimal risk of infection. Motivation to improve HH
(Q8) was evaluated using the 3-point scale. The questionnaire
reliability was determined by the Cronbach’s alpha with the value
0f 0.80. The list of the questions is shown in Table 5.

Curriculum Analysis

A content analysis of the curriculum documents in the basic
medicine education was used to investigate occurrence of informa-
tion related to HH in both mandatory and optional subjects. The
basic set of documents used for the content analysis consisted of
the information subject sheets (ISSs) containing a comprehen-
sive description of topics covered in each subject in the current
academic year of medical education. Three key terms relevant to
the research objective were selected as the basic analytical units
of the text: “hand hygiene”; “disinfection of hands in relation to
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the clinical activity”; and “procedure of rubbing the disinfectant
into hands”. In accordance with the standard procedure in the
content analysis, data from both the qualitative and the quantita-
tive aspects were examined.

Quantitative method in curriculum analysis was performed
following the listed procedures: search for dichotomy (presence
or absence) of analysed units (an indicator that expressed the
number of ISSs containing or not containing the analysed units);
and search for frequency of occurrence (how many times is the
unit “hand hygiene”; “disinfection of hands in relation to the
clinical activity”; or “procedure of rubbing the disinfectant into
hand” present in ISS).

Qualitative method included the assessment of contingency
(an indicator of the interrelationship between the analysed units
and other key issues relevant to the research objective). During
this process, ISSs were browsed for the occurrence of similar key
concepts related to “hand hygiene”; “disinfection of hands” and
the “procedure of rubbing the disinfectant into hands”.

Data Analysis

Prior to further analysis, the Kolmogorov-Smirnov normality
test was used to test the normal distribution of our data. As the
normal distribution was not confirmed, the non-parametric sta-
tistical analyses were used. The response score across the study
years and gender was compared using the Kruskal-Wallis test and
the Mann-Whitney test, respectively. The p-value of < 0.05 was
considered statistically significant. Data are expressed as mean
and standard deviation (SD).

RESULTS

Level of Knowledge Based on Questionnaire Responses

More than half of students (56.8%) met only the minimum
criteria (E-level) according to the classification applied in the
study; and 32% showed insufficient knowledge (FX-level). The
average HH knowledge level among the students regarding the
year of study is shown in Table 2.

The lowest HH knowledge level was found in the students of
the final year with mean score of 63% (161 points of total 260).
Kruskal-Wallis ANOVA test revealed significant differences when
comparing the knowledge level among the students across the
study years (p=0.027).

The highest knowledge level was recorded among the 3rd and
2nd-year students (Table 2). The results in the specific subscales
of KQ showed the highest knowledge level in the HP subscale,
whereas the lowest knowledge level was found in the HWT
subscale (Table 3).

The students showed an unacceptable score in the subscale
of “Hand washing techniques” and “Disinfectants” in the
questions related to effects and properties of disinfectants;
antimicrobial activity of alcohol-based disinfectants; time
and the way how to rub alcohol-based disinfectant into hands;
recommended disinfectant time interval; and suitability of
using antiseptic wet wipes as an alternative to hand disinfec-
tion (Table 3).

Significant differences were revealed in the HP subscale
between particular year-classes (p=0.01)

Table 2. Results of knowledge level according to HH knowledge questionnaire in each study year (N=250)

Test score Evaluation score

Study year (% of 260 points) (% of 250 students)

Mean h A-C D E FX
2nd year (n = 57) 65.4 6.1 8.7 61.5 29.8
3rd year (n = 31) 66.0 4.9 9.7 51.6 38.7
4th year (n = 65) 64.4 6.1 13.9 56.9 29.2
5th year (n = 86) 63.8 49 105 58.1 314
6th year (n = 11) 62.8 55 18.2 36.4 454
Total 64.5 55 11.2 56.8 320

A— excellent knowledge; B — very good knowledge; C — good knowledge; D — satisfactory knowledge; E — sufficient knowledge; FX — insufficient knowledge; SD — stand-

ard deviation

Table 3. Results of knowledge level according to HH knowledge questionnaire in specific subscales of HH (N =250)

Study year myoar | ddyear | dhyear | Sy ]S o | e
Subscale Mean % of total section points (SD) *W
Hand hygiene 68.0 (7.1) 71.0(8.9) 70.1(8.4) 68.6 (7.6) 69.6 (9.2) 69.2 (8.0) 0.293
Disinfectants 58.9 (8.1) 59.8(8.2) 57.9(7.8) 59.2(7.2) 62.6 (9.1) 59.0 (7.8) 0.437
Hand preparation 78.1(13.6) 76.0 (16.1) 76.2 (13.0) 73.6 (12.8) 64.2 (16.5) 75.2(13.8) 0.010
Hand washing techniques 57.9 (11.4) 56.3 (12.0) 53.6 (9.4) 53.2(10.0) 53.1(10.2) 54.7 (10.5) 0.262
Total 65.4 (6.1) 66.0 (4.9) 64.4 (6.1) 63.8 (4.9) 62.8 (5.5) 64.5 (5.5) 0.027

SD - standard deviation; K-W — Kruskal-Wallis test
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Females showed better HH knowledge than males. However,
both genders showed an unsatisfactory level of knowledge
regarding HH, which was proved to be significant (p=0.028).
Overall, the female medical students achieved a higher average
knowledge score than the male medical students in all subscales
of the questionnaire with “Disinfectants” being significant
(p=0.011).

Self-assessment Based on Questionnaire Responses

Medical students had high degree of self-assessment in HH
(Table 4, Q 1, 2, 4-6).

While providing patient care, 72.2% of medical students con-
sider themselves adhering to the recommended HH guidelines
(the percentages refer to responses in grades 5 to 7; Q1). Recom-
mended indications for correct HH were thought to be known
to 76.0% of respondents — answers to the appropriate question
(Q2) reached the highest score 5.37. In contrast, only 53.3% of
respondents thought that their fellow students respect the HH
guidelines (Q4). Among medical students, 62.5% of respondents
considered their HH behaviour an exemplary for their colleagues,
while just 5.5% reflected their HH behaviour non-exemplary at all
(Q5); 36.8% of medicine students thought that compliance with
HH is not difficult, nonetheless, 16.0% found HH compliance
always difficult (Q6).

In response to Q8, almost half of respondents (67.5%) declared
their motivation and perception of the need to improve their com-
pliance with HH, while only 1.7% of respondents saw no need to
improve their compliance with HH (Table 4).

Attitudes Based on Questionnaire Responses

In identifying attitudes and perceptions of HH under specific
clinical conditions, medical students overall demonstrated a posi-
tive attitude (Table 4, Q3a, 3b, 3¢, 7a, 7b, 7¢). The vast majority
of the students perceived HH as a useful tool to prevent infection
transmission (the percentages refer to responses in grades 5 to 7):
88.2% in Q3a; 95.9% in Q3b; and 69.3% in Q3c. Additionally,
a majority of medical students consider non-adherence to HH
a significant risk of infection transmission: 89.5% in Q7a. The
lowest mean value of the score 4.74 in response to Q7¢ suggests
a problem with the use of gloves. The responses to Q7¢ also show
the greatest variability.

In responses to the HH self-assessment-related questions, the
4th-year medical students manifested higher self-esteem than the
students from the other study years. The 4th-year students were
also more critical in relation to their HH behaviour, reaching
the lowest mean value of the score (3.67+1.40) in responses to
all questions (Ql, 2, 4, 5, 6). However, their evaluation of the
compliance with HH according to the recommended guidelines
(Q1,2) did not differ from the others. The statistically significant
results were confirmed in the questions related to the compliance
with HH under specific clinical conditions (Table 4, Q4, 5, 6,).

In responses to the HH attitude-related questions (Q3a, 3b,
3¢, 7a, 7b, 7c¢), the 3rd-year students more than the others con-
sider HH a significant factor and useful tool for the prevention
of the infection spread in the healthcare units (7.00+0.00). The
statistically significant results were confirmed in the questions
related to perception towards HH under specific clinical condi-
tions (Table 5, Q3).

Table 4. Absolute and relative frequencies of self-assessment, attitudes, beliefs and perception related to HH

| o o2 | s | 4 | s 6o |
Questions (score specification) Mean (SD)
Absolute frequency (relative frequency in %)

Self-assessment of compliance with HH

Q1 (never 1 - always 7) 3(1.3) 4(1.7) 23(9.7) 36(15.1) | 84(35.3) | 61(256) | 27(11.3) | 5.04(1.27)
Q2 (not atall 1 fully 7) 2(0.8) 4(1.7) 12(5.0) 39(16.4) | 50(21.0) | 90(37.8) | 41(17.2) | 5.37(1.26)
Q4 (never 1 - always 7) 3(1.3) 10 (4.2) 38(16.0) | 60(25.2) | 53(22.3) | 57(23.9) 17(7.1) | 4.63(1.37)
Q5 (not at all 1 - of course 7) 8(34) 5(21) 26 (11.0) | 51(21.1) | 59(24.9) | 63(26.6) | 26(11.0) | 4.86(1.44)
Q6 (always 1 - never 7) 17(7.2) 21(8.9) 45(18.6) | 68(28.7) | 30(12.7) | 45(19.0) 12(5.1) | 4.08 (1.59)
Q8 (yes — perhaps - no) 161 (67.5) 73(30.8) 4(1.7) 1.34 (0.51)
Attitudes to HH or specific situations in which HH may be important

Q3a (useless 1 - useful 7) 0(0.0) 0(0.0) 4(1.7) 24.(10.1) 20 (8.4) 25(10.5) | 165(69.3) | 6.36 (1.10)
Q3b (useless 1 - useful 7) 0(0.0) 2(0.8) 2(0.8) 6(2.5) 7(3.0) 16 (6.8) | 205(86.1) | 6.72(0.83)
Q3c (useless 1 - useful 7) 5(21) 5(21) 18(7.6) 45(18.9) | 32(134) | 41(17.2) | 92(38.7) | 5.46(1.59)
Q7a (no risk 1 - significant risk 7) 3(1.3) 3(1.3) 6(2.5) 13 (5.5) 30(12.7) | 47(19.8) | 136(57.0) | 6.14(1.28)
Q7b (no risk 1 - significant risk 7) 1(0.4) 0(0.0) 4(1.7) 6(2.5) 11 (4.6) 36 (15.2) | 180(75.5) | 6.59 (0.91)
Q7c (no risk 1 - significant risk 7) 6(2.5) 15(6.3) 23(9.7) 64 (27.0) | 51(21.5) | 40(16.5) | 39(16.5) | 4.74(1.55)

Q1 - Do you think that you follow proper HH in patient care according to the recommended guidelines?; Q2 — Do you know the recommended indications of proper HH?;
Q3a - Do you consider HH in the following situation “between treating of dirty/contaminated and clean/sterile wound” to be a useless or useful tool to prevent the spread
of infections in healthcare units; Q3b — Do you consider HH in the following situation “after a contact with body fluids” to be a useless or useful tool to prevent the spread
of infection in healthcare units?; Q3c — Do you consider HH in the following situation “after removal/taking off gloves” to be a useless or useful tool to prevent the spread of
infection in healthcare units?; Q4 — Do your colleagues comply with hand hygiene according to the recommended guidelines?; Q5 — Do you think that your HH behaviour is
considered to be exemplary by your colleagues?; Q6 - Is it difficult to adhere to HH according to the recommended guidelines?; Q7a — Does the non-compliance with HH
in the following situation “treating of dirty/contaminated and clean/sterile wound” present a risk of the spread of infection to a patient?; Q7b — Does the non-compliance with
HH in the following situation “upon contact with body fluids” present a risk of the spread of infection to a patient?; Q7c — Does the non-compliance with HH in the follow-
ing situation “after removal/taking off gloves” present a risk of the spread of infection to a patient? Q8 — Do you feel that you can improve compliance with hand hygiene?
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In responses to questions focused on self-assessment, the males
manifested significantly higher self-esteem than the females;
males were more critical to their HH behaviour (Q1, 2, 4, 5, 6).
The significant difference was revealed only in the question Q2
and total QS (Table 5, Q2). The male medical students (4.94
+ 1.44) were more critical than the female medical students in
the assessment concerning the knowledge of the recommended
indications of proper HH (5.48+1.19).

When the attitudes of the females and males were compared,
the significant difference was revealed in the question Q3a, 3b and
total QS (Table 5). The females perceived HH to be much more
significant and useful tool for the prevention of infection transmis-
sion in healthcare units between treating of dirty/contaminated
and clean/sterile wound (Table 5, Q3a, 6.46+1.03); after a contact
with body fluids (Q3b, 6.81 + 0.69) than the males (p<0.05). This
was confirmed by the higher frequency of responses in grades 6
and 7 in the group of the females (Q3a, 3b). Moreover, a greater
part of the females considered non-compliance with HH in all
questions 7a, 7b, and 7c risky for a patient (responses in grades
6 and 7).

The results of the frequency analyses did not show any
significant differences in relation to the Q8 (suggestions how
to improve compliance with HH) either in terms of the study
years or in terms of gender. The improvement in compliance
with HH was desired by 67.5% of medical students (Table 4).
The potential for improvement was seen by 30.8% of medical
students (Table 4).

A significant discrepancy was found between the positive
results of the SAQ in the individual study years (SAQ, sum of
percentage in responses 5 to 7: Q1 72.2%, Q2 76.0%, Table 4)
and a low theoretical knowledge as revealed in the HH question-
naire (KQ: 64.5%, Table 2). It was the most obvious in the final
study years — 58.1% of Sth-year students reached E and 31.4%
reached FX; 38.4% of 6th-year students reached E, and 45.4%
reached FX (Table 2).

Curriculum Content Analysis

The basic set of documents used for the curriculum analysis
consisted of 71 ISSs covering all subjects in general medicine
study programme from the 2nd to 6th year of the study. The first
step in the analysis was the ISS selection process which consisted
of all relevant information on the HH-related issues. Based on
this comprehensive qualitative assessment, 37 ISSs containing
the HH-related topics were identified and selected: 32 ISSs of
the mandatory practical subjects and 5 ISSs of the mandatory
theoretical subjects. However, it is necessary to stress that HH
was only marginally covered in all curricular documents.

The search for the dichotomy (presence or absence) of the
distinct phrases (hand hygiene, disinfection of hands, procedure
of rubbing the disinfectant into hands) revealed zero frequency in
ISSs: these key words were not included in any of the analysed
ISSs and thus frequency of occurrence of the basic analytical
units could not be assessed.

Search for related terms was more successful: 15 additional
HH-related key terms were identified in 3 ISSs of the mandatory
practical subjects and 1 ISS of the mandatory theoretical subject.
The found terms were the following ones (times of repetition):
principles of preoperative care; asepsis, antisepsis, sterilization,
disinfection (3); nosocomial infections (2); principles of sanitary
compliance and sterile technique; principles of wound manage-
ment; causes and risk factors of surgical site infections; preven-
tion of surgical site infection (2); preparation of the surgeon;
surgical preparation of the operating field; hospital hygiene;
sanitary-epidemiological regulations in health facilities; preven-
tion, protection of health in the workplace; process of the disease
transmission; principles of infectious diseases control; asepsis
and antisepsis in the orthopaedic operating room; preparation of
the operating team.

The occurrence of the additional HH-related key terms was
identified 7 times in early years of study (2nd and 3rd year) and
12 times in the later years (4th, Sth and 6th year of study).

Table 5. Significance rate of self-assessment and attitudes according to study years and gender (N=238)

Study year 2(r:1d=);i§r 3(:1d=y2ega)r tt(:‘h=y:;r 5(tnh=y: 1a)r G(tlh:y%z;r Total p-value Females Males p-value
Question | Mean (SD) | Mean (SD) | Mean (SD) | Mean (SD) | Mean (SD) | Mean (SD) *W Mean (SD) | Mean (SD) W
Q1 5.26 (1.15) | 5.03(1.80) | 4.90(1.16) | 5.00(1.22) | 5.00(1.10) | 5.04 (1.27) 0.647 510 (1.15) | 4.79 (1.64) 0.319
Q2 5.57 (1.25) | 5.21(1.50) | 5.49 (1.06) | 5.21(1.35) | 5.36(0.92) | 5.37 (1.26) 0.554 548 (1.19) | 4.94 (1.44) 0.016
Q4 513 (1.37) | 4.69(1.58) | 4.43(1.32) | 4.48(1.30) | 4.36(1.03) | 4.63(1.37) 0.045 4.69 (1.29) | 4.40(1.62) 0.309
Q5 552 (1.16) | 4.52(1.57) | 4.63(147) | 4.78 (1.44) | 4.36(1.29) | 4.86 (1.44) 0.004 4.95(1.37) | 4.48(1.64) 0.129
Q6 413 (1.76) | 5.34(1.57) | 3.67(1.40) | 3.96 (1.46) | 3.73(1.56) | 4.08 (1.59) | <0.001 4.05(1.58) | 4.19(1.63) 0.632
Q8 1.33(0.58) | 1.45(0.57) | 1.30(0.46) | 1.35(0.48) | 1.27(0.47) | 1.34(0.51) 0.748 1.31(0.50) | 1.46 (0.54) 0.065
Q3a 6.04 (1.26) | 7.00(0.00) | 6.24 (1.12) | 6.41(1.12) | 6.55(0.82) | 6.36 (1.10) 0.001 6.46 (1.03) | 5.96 (1.27) 0.006
Q3b 6.62(0.92) | 7.00(0.00) | 6.51(1.20) | 6.85(0.39) | 6.73(0.90) | 6.72(0.83) 0.129 6.81(0.69) | 6.38(1.18) 0.001
Q3c 5.41(1.54) | 5.69(1.56) | 5.33(1.68) | 5.44(1.64) | 5.91(1.14) | 5.46 (1.59) 0.762 550 (1.59) | 5.29 (1.62) 0.400
Q7a 6.13(1.23) | 6.48(1.30) | 6.10(1.44) | 6.06 (1.23) | 6.18 (0.98) | 6.14 (1.28) 0.187 6.19 (1.26) | 5.96 (1.37) 0.236
Q7b 6.56 (0.82) | 6.97(0.19) | 6.46(1.03) | 6.58 (1.02) | 6.55(0.69) | 6.59(0.91) 0.058 6.67 (0.76) | 6.27 (1.28) 0.106
Q7c 487 (154) | 4.79(1.88) | 4.78(1.52) | 4.56 (1.49) | 5.00 (1.34) | 4.74 (1.55) 0.719 4.76 (1.55) | 4.65(1.55) 0.484
Total 61.0(7.99) | 62.7(6.09) | 58.5(7.26) | 59.3(7.01) | 59.7 (4.56) | 59.9 (7.19) 0.084 60.63 (6.95) | 57.29 (7.58) 0.005

Mean — mean scale value; SD — standard deviation; K-W — Kruskal-Wallis test; M-W — Mann-Whitney test
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DISCUSSION

The major findings of this study showed a direct link between
a low level of HH knowledge, a high but flawed self-assessment
and insufficient, even absent content of information on HH in
general medicine curriculum.

Compliance with HH among HCWs is usually reported to be
very low (1, 14). HH adherence is a complex problem affected
by appropriateness of HH knowledge and individual attitudes of
HCWs (8, 10, 15). High risk of infection transmission could be
posed also by medical students. It was found that HH knowledge
level decreases with increasing length of the university educa-
tion (9, 13).

A very low level of HH knowledge among medical students
has been confirmed, with a risk primarily in the 6th-year students.
None of queried year-classes was satisfyingly familiar with hand
washing techniques and none but one with disinfectants. At the
same time, 72.2% of students thought they rather followed proper
HH in patient care according to the recommended guidelines and
76% thought they rather knew recommended guidelines of proper
HH. Moreover, more than 60% considered their behaviour exem-
plary for their colleagues. This discrepancy could not be ascribed
to the fact that medical students are not interested in HH; the
perception and attitudes associated with HH in our respondents
were fairly high suggesting that medical students consider HH
useful measure for HAI prevention and HH non-compliance a
risk factor for infection transmission. This was manifested also in
strictness of judgment of their colleagues’ behaviour: only 53.3%
evaluated their fellows positively (Q4) with the 6th-year students
being the most rigorous.

Low HH knowledge level of medical students was repeatedly
found (9, 13, 15-18) and these findings are in accordance with
other studies, in which high HH self-assessment on the one hand,
and low-level assessment of the fellows’ HH compliance on the
other hand was confirmed — 81% vs. 30% found by Cole (9), and
70-90% vs. 30-50% by Pittet et al. (7).

The fact that students have insufficient HH knowledge, but
at the same time consider themselves to be adequately educated
in this field, may be related either to the acquisition of incorrect
patterns and habits observed from HCWs during clinical practice
or to a lack of information they are provided with during their
university studies.

We suggest that the improper attitudes towards HH among
experienced HCWs could negatively influence students during
their clinical training. WHO and HIPAC guidelines reported
very low HH compliance among HCWs (7). In 2010, Erasmus
et al. reported average compliance values of around 40% (19)
which started to improve after WHO’s “Clean care is safer care”
initiative, but the rate of HH adherence and knowledge varies
significantly between countries with some specifics for Eastern
Europe (13, 20, 21), often accompanied by flawed self-confidence
of HCWs (22). Thus, we cannot rule out the importance of inap-
propriate examples of HH compliance provided by hospital stuff
during the educational process.

The other side is the educational process itself. A study done
in the 3rd-year Slovak medical students showed that almost one
third was not able to perform hand washing procedure correctly
(23) and the authors concluded that it is necessary to intensify
HH education and practice. However, the analysis of educational

content unveiled no occurrence of the fundamental key terms
“hand hygiene” or “disinfection of hands” or “procedure of rub-
bing the disinfectant into hands” in the curriculum documents.
When asked (in one part of KQ) to identify the subject which had
provided information on the HH, only 1.8% of students attributed
this issue to propaedeutics.

Our results revealed that the HH topic is incorporated in
general medicine curriculum just marginally, and mainly in the
preclinical years of the study. Presumably, one concluded that
6th-year students are almost completely familiar with HH as they
have attended clinical-practical training for few years and passed
through all the education. However, 6th-year students themselves
apparently did not share this opinion of their HH capabilities, as
seen from their low self-evaluation.

We consider the identified shortages in education one of the
most crucial factors underlying the detected below-average HH
knowledge level among students and accompanying incorrect
habits in HH procedures. An integral part of HH improvement in
hospital practice, which is world-wide needed, is the preparation
of students during education process (24).

HH education is an essential part of infection control. Through
education, it is possible to influence inappropriate patient care
practices, thereby contributing to implementation of quality
processes. This idea has been supported by studies of educational
interventions, where healthcare professionals’ HH knowledge
improved significantly in schools (25, 26).

To our opinion, the basic framework of knowledge should
be acquired in preclinical disciplines first, then in preventive
medicine, and after all, the acquired knowledge should be used
and affirmed during clinical practice trainings. It should be
recommended to repeat and train the basic taxonomy of the HH
procedures also in other subjects of the study, thus making pos-
sible to form the right attitudes towards HH compliance within
the course of pre-graduate education. Perhaps, multimodal and
multidisciplinary HH strategy should be implemented into edu-
cation programme as reported by various studies (3, 9, 27). It is
necessary to develop a comprehensive HH strategy, which would
be a part of the professional training of all healthcare students,
considering also the issue of motivation and the presence of
positive or negative examples on HH during the education in
the hospital environment. In this area, the cognitive factors take
place (7, 11, 17, 28, 29).

Strengths and Limitations of the Study

A key strength of the present study is that it is the first HH-
related study of its kind in the Slovak Republic. This study, as
the pioneering one, analysed the effectiveness of the education
in general medicine in relation to HH, and explored the skills
and self-assessment, in HH among medical students. Unique was
also the selection of the mixed method approach collecting both
quantitative and qualitative data.

The study limitations include conventional sampling process
and relatively low number of the completed questionnaires. Low
rate of the questionnaires returned by 6th-year students (28%)
could be due to their absence at the faculty because of their
preparations for final examinations. Further research in different
settings of educational institutions, clinical practice and/or dif-
ferent healthcare professions is needed to obtain general results
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and perhaps to support our findings by the other phase of research
including the method of direct observation.

CONCLUSION

This study revealed the below-average HH knowledge level
and high self-assessment of HH compliance and attitudes in
medical students in relation to the risk of HAI which was prob-
ably associated with some shortage in education. HH adherence
is a prerequisite for significant reduction of HAIs, while non-
adherence poses the risk of contribution to HAI. In this new era
of coronavirus risk, HH adherence among HCWs gains ground
more than ever before.
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