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Knowledge of hand cleanliness among medical
students and nurses at tertiary healthcare centre: a
cross-sectional study
Abstract
Background: Hand hygiene is documented as one of the foremost techniques
to prevent cross-transmission of germs. Objectives: This paper aims to assess
the knowledge of hand cleanliness among medical students and working nurses.
Methods: It was a cross-sectional descriptive study, carried over a sample selected
by non-probability convenient sampling technique. The questionnaire used here to
assess the knowledge and practice on hand hygiene was adapted from the World
Health Organization (WHO) Guidelines on Hand Hygiene in Health Care. The data
thus collected were presented in terms of counts and percentages. Chi-square test
was used to test the significance of the differences, and a p-value of less than 0.05
was considered as statistically significant. Results: Overall, 92.08% of participants
have received training in handwashing. Twenty-five (41.60%) medical students
believed that the microbes already present with the patient were responsible
for hospital-acquired infection (HAI). Medical students had significantly higher
knowledge than working nurses regarding dryness of skin due to hand rubbing over
handwashing (p<0.05). Medical students also had substantially higher awareness
about the performance of handwashing and hand rubbing in sequence (p<0.05),
which they think was not right. Knowledge on the colonisation of hands with harmful
microbes was more with the nurses. Conclusion: There is a need to increase
awareness among medical students and nurses regarding procedural hand hygiene
methods to prevent HAI. The current findings can be a basis for conducting a
training programme on hand hygiene practices for the medical students, including
paramedical staff members.
Keywords: Hospital-Acquired Infection. Cross Infections. Paramedical Staff. Hand
Hygiene Actions.

INTRODUCTION
Infection caused due to hospital-acquired microbes is an
evolving problem worldwide, and horizontal transmission of
bacterial organisms continues to generate a high nosocomial
infection rate in healthcare settings. Nosocomial infections
due to poor hand hygiene are a significant cause of increased
morbidity, mortality, and healthcare costs among hospitalised
patients worldwide.[1]
The high prevalence of these infections, as high as 19%
in developing countries, poses a challenge to healthcare
providers.[2] Hand hygiene of medical professionals can
be considered as one of the single most cost-effective
public health measures for preventing hospital-acquired
infection (HAI)[3] and is one of the essential methods
suggested to avoid the spread of the coronavirus disease 2019
(COVID-19).[4]
Even if the World Health Organization (WHO) has
issued guidelines for procedural hand wash to reduce the
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prevalence of HAI, lack of acquaintance amongst healthcare
workers is associated with poor compliance.[5] Despite the
relative simplicity of this procedure, compliance with hand
hygiene among healthcare providers is as low as 40%.[6]
Therefore, through this paper, the authors aim to assess
the level of knowledge and practices of hand hygiene action
among medical students and working nurses.

MATERIALS AND METHODS
This study is a cross-sectional descriptive survey carried out
over 60 MBBS students and 40 working nurses from March
2018 to March 2019 at Tezpur Medical College Hospital,
Tezpur, Assam, India. Before collection of the data, informed
consent was taken. The questionnaire used here to assess the
knowledge and practice on hand hygiene was adapted from
the WHO Guidelines on Hand Hygiene in Health Care.[5]
The data thus collected were presented in terms of
counts and percentages. Chi-square test was used to test the
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significance of the differences, and a ‘p’ value of less than 0.05
was considered as statistically significant. Data were analysed
by SPSS software version 18. From the ethics committee (H)
permission was taken before the collection of the data.

RESULTS
In the present study, 92.08% had claimed to have received
training in handwashing. The result showed that 55 (91.67%)
medical students and 37 (92.50%) nurses had received the
training in handwashing. According to a data analysis report,
45 (75.00%) medical students and 30 (75.00%) nurses knew
about hand hygiene. Table 1 narrates the knowledge of the
facts on the source of microorganisms responsible for HAI.
The facts on the hand hygiene actions that prevent
transmission of microorganisms to the patient among the
medical students and nurses are narrated in Figure 1. A majority
(97.5%) of nurses agree to take that transmission of germs can
be prevented if action is taken before touching a patient.
The current findings unveiled that nurses had a slightly
higher knowledge level than the medical students regarding
hand hygiene actions that prevent the transmission of
microorganisms to the healthcare employees working in the
healthcare institutes. This is shown in Table 2 which are not
found to be statistically significant.
Details of knowledge on alcohol-based hand rubbing
and handwashing with soap and water as a means to prevent
HAI have been narrated in Table 3. Medical students had
significantly higher knowledge than nurses regarding the
dryness of skin due to hand rubbing over handwashing
(p<0.05). Also, a significant number of medical students do
not agree with the handwashing and hand rubbing methods
to be performed in sequence (p<0.05) to be true.

Comparison of knowledge of medical students and
nurses on different methods of hand hygiene are shown in
Table 4. No significant difference was observed between
the understanding of medical students and nurses on hand
hygiene methods, except for ‘hand rubbing after making a
patient’s bed’ which was significantly more (p<0.05) among
medical students (31.67%) as compared to nurses (12.50%).
Nurses showed significantly better knowledge than
medical students in the fact that wearing jewellery could
increase the likelihood of colonisation of hands with harmful
microbes (p<0.05). The analysis of data also reveals, 38
(95.00%) nurses and 47 (78.33%) medical students agreed to
these findings. However, regarding the knowledge of damaged
skin, artificial fingernails, and regular use of hand cream, no
difference was observed between the medical students and
nurses (Table 5).

DISCUSSION
In the present study, 92.08% knew about the importance
of handwashing which was almost similar to some recent
studies.[7,8] According to the present result, 75.00% of
participants of both groups reflect the knowledge of hand
hygiene which was in agreement of a review.[7] However,
another study[9] reported a moderate (58%) level of
knowledge with an average (56%) practice of it contradicting
the current results.
Microbes already present with the patient are believed to
be one of the causes of HAI by 25 (41.6%) medical students
and 11 (27.5%) nurses. Not surprisingly, about 20% of all
nosocomial infections occur in the intensive care unit (ICU)
as revealed by some recent studies,[10,11] support the current
findings.

Table 1: Knowledge of the origin of microbes causing HAI
Responses

Subjects

Microbes already present on or within the patient is the
common source responsible for HAI‑ Yes?

p‑value

Medical students (n=60)

Nurses (n=40)

25 (41.60%)

11 (27.50%)

HAI: Hospital‑Acquired Infection

Figure 1: Hand hygiene actions preventing the transmission of germs to the patient (data are shown in %).
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Table 2: Hand hygiene actions preventing the transmission of germs to the healthcare worker
Responses

Subjects

p‑value

Medical students (n=60)

Nurses (n=40)

After touching a patient? Yes

57 (95.00%)

39 (97.50%)

0.648

Immediately after a risky body fluid exposure? Yes

52 (86.67%)

36 (90.00%)

0.758

Immediately before an aseptic procedure? No

27 (45.00%)

25 (62.50%)

0.086

After exposure to immediate surroundings of a patient? Yes

42 (70.00%)

33 (82.50%)

0.157

Table 3: Knowledge of alcohol‑based hand rub and handwashing with soap
Responses on the statement:

Subjects

Which of the following statements on alcohol‑based hand rub and
handwashing with soap and water is true?

p‑value

Medical
students (n=60)

Nurses
(n=40)

Is hand rubbing more rapid for hand cleansing than handwashing? (True)

42 (70.00%)

31 (77.50%)

0.408

Does hand rubbing cause skin dryness more than handwashing? (False)

22 (36.67%)

7 (17.50%)

0.039

Is hand rubbing more effective against microbes than handwashing? (False)

27 (45.00%)

14 (35.00%)

0.319

Are handwashing and hand rubbing recommended to be performed in
sequence? (False)

28 (46.67%)

10 (25.00%)

0.029

Is 30 seconds the minimal time needed for alcohol‑based hand rubbing to kill most
germs on your hands? (True)

23 (38.33%)

11 (27.50%)

0.263

Table 4: Comparison of knowledge in medical students and nurses on hand hygiene method
Responses on the statement:

Subjects

What type of hand hygiene method is required in the
following circumstances?

p‑value

Medical students (n=60)

Nurses (n=40)

Before palpation of the abdomen‑ (Rubbing)

16 (26.67%)

15 (37.50%)

0.088

Before giving an injection‑ (Rubbing)

15 (25.00%)

13 (32.50%)

0.413

After emptying a bedpan‑ (Washing with soap and water)

40 (66.67%)

32 (80.00%)

0.146

After removing examination gloves‑ (Rub/washing)

40 (66.67%)

31 (77.50%)

0.242

After making a patient’s bed‑ (Rubbing)

19 (31.67%)

5 (12.50%)

0.028

After visible exposure to blood‑ (Washing with soap and water)

28 (46.67%)

23 (57.50%)

0.288

Table 5: Knowledge on the colonisation of hands with harmful microbes
Responses

Subjects

Increased likelihood of colonisation of hands with
harmful microbes is caused by:

p‑value

Medical students
(n=60)

Nurses
(n=40)

Wearing jewellery‑ Yes

47 (78.33%)

38 (95.00%)

0.022

Damaged skin‑ Yes

57 (95.00%)

37 (92.50%)

0.932

Artificial fingernails‑ Yes

48 (80.00%)

36 (90.00%)

0.181

Regular use of hand cream‑ No

33 (55.00%)

27 (67.50%)

0.211

In the current study, 97.5% of nurses said yes to
appropriate hand hygiene action before touching a patient for
preventing HAI. They believe hands are the most common
vehicle for transmission of organisms, and hand hygiene is
the single most effective means, as suggested by WHO.[5]
Regarding knowledge on alcohol-based hand rub and
handwashing with soap and water, a better response was
received from the medical students. The WHO Guidelines[5]
also mentioned washing of hands with soap and water. The
same report suggested handwashing if soiled or visibly dirty
with blood or other body fluids and to use an alcohol-based
hand rub, e.g. 0.5% chlorhexidine with 70% w/v ethanol if
hands are not visibly dirty.

Here in the current study, 23 (38.33%) medical students
and 11 (27.50%) nurses agreed that 30 seconds is the minimal
time needed for alcohol-based hand rub to kill most germs
on the hands which are in agreement with a study[12] where
they suggested optimal duration of handwashing to be 30-60
seconds. The fact that 30 seconds of hand rubbing with
alcohol-based gel, seems sufficient is also agreed by other
recent studies.[13,14]
According to the data, 55% of medical students and 65%
of nurses in the current study agree that hand rubbing is better
than handwashing to reduce bacterial contamination which
is in agreement of a recent study,[14] and this insignificant
differences between handwashing method compared to
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hand rub in the current study are also seconded by a review
report.[15]
Hand rubbing is a useful measure of hand hygiene,
preferred if taken before palpation of the abdomen, before
giving an injection, and after making a patient’s bed by 16
(26.67%), 15 (25.00%), and 19 (31.67%) medical students,
respectively. Alcohol-based hand rub was not inferior in
terms of reduction of bacterial counts, as compared to the
conventional WHO’s six-step technique supports the current
results.[16]
In the present study, 40 (66.67%) medical students and
32 (80.00%) nurses believe handwashing with soap and water
after emptying a bedpan is an effective measure to prevent
the transmission of microbes. The present findings contradict
the results that hand rubbing with an alcohol-based gel is
more effective than handwashing with either antiseptic soap
or non-antiseptic soap in reducing bacterial contamination of
volunteers’ hands.[12]
In a study conducted in Southern Rajasthan, India, [17]
compliance to hand hygiene practice was 33.33% before and
43.33% after patient contact whereas another research[18]
undertaken in a teaching hospital in Port Harcourt, Nigeria
showed 51.2% washed hands after handling the patient.
In contrast to this, the present study observed that before
palpation of the abdomen and pushing an injection, rubbing
as a hand hygiene method was accepted by 32.08% and 28.75%
of participants respectively while others deny. Similarly, after
emptying a bedpan, removing examination gloves, and after
visible exposure to blood, handwashing as a method was
accepted by the majority (73.33%, 72.08%, and 52.08%) of
participants respectively in the current study tallied with a
similar survey.[19]
According to the analysis report, 38 (95.00%) and
36 (90.00%) nurses believe wearing jewellery and artificial
fingernails respectively like that of 57 (95.00%) medical
students for damaged skin could increase the likelihood of
colonisation of hands with harmful microbes. It has been
found that the skin under rings may be more heavily colonised
with microorganisms than the rest of the hand and it may also
increase the risk of glove tears. Jewellery may prevent proper
washing of the skin, which may not appropriately dry up
following handwashing if worn around the wrist. Moreover,
chipped nail polish or nail polish worn for more than four
days has been shown to foster the presence of microorganisms
which resist removal, as revealed in a study,[20] supported
the fact of the current results.

hygiene and practice of it which, in turn, will reduce the
incidence of HAI, and associated mortality and morbidity
in hospitals.
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