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ABSTRACT
Objectives: Comparative study on knowledge of proper hand hygiene among junior resident doctors, junior nurses, and undergraduate medical
students and recommendation to improve its awareness at the level of Tertiary Health Care.
Methods: An institution-based cross-sectional study conducted among undergraduate medical students, junior doctors, and junior nurses at the
tertiary care hospital of government medical college, for a period of 3 months duration. The selection of study subjects was done by purposive
sampling method from each respective group of health service providers. A self-structured closed-ended questionnaire related to hand hygiene
knowledge with the help of the “WHO hand hygiene questionnaire for Health Workers” and the knowledge was assessed. Appropriate software SPSS
version 21 applied for analysis.

Results: Overall response rate of participants was 95%. Moderate number (69.9%) of health-care providers knew about the “common route of
transmission of microbes” while knowledge of “germs on or around the patient be frequent source of infection” was poor (21.8%). The knowledge of
medical students (63.9%) and junior doctors (60%) was found to be significantly higher than nurses (5.6%), (p=0.001) for “both hand rub and hand
washing are equally effective against microbes.” Overall, low level of knowledge for hand hygiene was among nurses (16.7%), doctors (14%), and
medical students (34.7%).
Conclusions: Most respondents show moderate knowledge for hand hygiene but there is still need of raising awareness for proper hand hygiene
while providing health-care services to patient.
Keywords: Hand hygiene, Germs, Knowledge, Health professional.
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INTRODUCTION

Hand hygiene is essential to keep ourself healthy and is one of the
effective methods to protect from hospital-acquired infection rates [1,2].
Hand hygiene is a health-related term, includes proper hand washing or
hand Rub with antiseptic [1]. Failure in performing proper hand hygiene
may lead to spread of infective microbes during providing healthcare services [3] and may sometimes lead to an outbreak [1]. Proper
washing of hands with soap and water is essential for visible soiled
hand [4] and is protective in many such situations. In the unavailability
of soap and water, alcohol-based hand sanitizer containing minimum of
60% alcohol can be used. An approach to reduce the spread of infection
can effectively be done by maintaining proper clean hand, particularly
from residential place to working area or work area to children then
to hospitals and thereby whole community [5]. Proper education for
hand washing may decrease the number of sufferings due to diarrhea
by 23–40% [1,2,6] and due to respiratory infection by 16–21% [2].

There is proper indication for hand washing and antiseptic use on hands
as described by CDC [1]. There is requirement of proper hand washing
with soap and water in visible dirty, contaminated, or soiled hands. Not
visible soiled hands can be disinfected with hand rub with alcoholic base
before coming in contact with patient. Several studies reported that in
spite of relatively simple procedure for hand hygiene, its compliance
is low among health professional [7-10]. Providing proper awareness,
education related to hand hygiene and its training can reduce health
care-associated infection (HCAI) risk [11,12]. Hence, there is a need of
assessment of knowledge of proper hand hygiene and its comparison
among different health-care providers, namely, junior resident doctors,
junior nurses, and undergraduate medical students and recommendation

to improve awareness for good hand hygiene practices at tertiary care
level government medical college and hospital of Uttar Pradesh.
METHODS

This was an institution-based cross-sectional study conducted among
undergraduate 3rd year medical students, junior resident doctors, and
junior nurses at the tertiary care hospital under government medical
college of U.P. and study subjects were selected from each respective
group of health professional using purposive sampling method. All the
study subjects willing to participate and given informed consent were
included in this study. Those not willing to participate/not given the
consent/not feeling well were excluded from the study. Study period was
of 3 months duration, that is, from January 11, 2022, to March 10, 2022.
Informed verbal consent was taken from each participating study
subject, namely, undergraduate medical students 72, junior doctors 25,
and nurses 36, after explaining the content and nature of the study.
Ethical clearance was taken from the Institutional Ethical Committee.
A self-structured, closed-ended questionnaire, containing a set of 25
multiple-choice questions or “yes”/“no” questions related to hand
hygiene knowledge, was prepared, with the help of the “WHO hand
hygiene questionnaire for Health Workers” [13] and the knowledge
of health professional was assessed. The score for each question was
allotted 01 so maximum score for knowledge was considered as 25.
A total score greater than 75% was taken good, 50–74% as moderate,
and less than 50% score, as poor. Data from pro forma were collected,
compiled, and analysis done by applying appropriate software under
SPSS version 21. Mean value with standard deviation, frequency, Chisquare test, degree of freedom, and p value was calculated.
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RESULTS
In the present study, out of total 140 health professional approached,
133 were participated, namely, 72 from 75 undergraduate medical
students (96%); 36 from 40 junior nurses (90%); and all 25 junior
resident doctors (100%). Overall response rate of participants was 95%.
Mean age was 21.83 years±1.78 of medical students, junior doctors
29.16 years±2.73, and junior nurses 28.53 years±5.27 (Table 1). Total
85% of the study participants (namely, medical student 88.5%, resident
92%, and nurses 94.4%) had taken formal training of hand hygiene
knowledge (Table 1).

Moderate number (69.9%) of health-care providers (namely, medical
students 62.5%, junior doctors 76%, and junior nurses 80.6%) knew
“the unclean hands of health care workers are the common route of
transmission of microbes among patients.” Awareness for “microbes
on or around the patient may be frequent source of germs,” was poor
(21.8%). Majority (67.7%) of health professional (medical students
(65.3%), junior doctors (68%), and junior nurses (72.2%) were
aware of necessity of hand hygiene “before touching the patient” or
prevent from “microbes of body fluid exposure” to the patient (66.2%).
Most nurses (94.2%), medical students (58.3%), and doctors (40%)
knew need of hand hygiene “before clean aseptic procedure” for the
patient (p=0.001). Poor knowledge of hand hygiene actions on germs
transmitted after exposure to immediate surroundings of patient
(19.5%), namely, junior doctors (40%), junior nurses (22.2%), and
medical students (11.1%) (p=0.007) (Table 2).
Most of the participants were aware of prevention of health care
workers from germs be possible by proper hand hygiene “after touching
a patient” (80%); “immediately after a risk of body fluid exposure”
(72.2%); “after exposure to the immediate surroundings of a patient”
(83.5%); while “not immediately before a clean/aseptic procedure”
(25.6%).

All nurses and medical students (77.8%) and junior residents (44%)
knew about “hand rubbing more rapid in cleansing than hand washing”
(p=0.003). Few health professional (21.8%) were aware of, “hand
rubbing not causes more skin dryness than hand washing.”

“Hand rub and Hand washing are equally effective against microbes;”
this knowledge was comparatively more among medical students
(63.9%) and junior doctors (60%) than nurses (5.6%) (p=0.001) and
“there is no recommendation of hand washing and hand rubbing in
sequence” (doctors (68%) and medical students (61.1%), and nurses
(27.8%) (p=0.0001). Moderate (69.2%) health service providers
(medical students 77.8%, nurses 61.1%, and junior doctors 56%) knew
about minimum time (20 s) for alcohol-based hand rub to kill microbes.
Majority (67.7%) of health professional (medical students [77.8%] and
nurses [66.7%], and junior doctors [40%]) knew about hand rubbing
is mandatory “before palpation of patient’s abdomen” and also “before
giving an injection” (52.6%) (nurses 66.7%, doctors 60%, and medical
students 43.1%) (p<0.05).
Average number of participants had a knowledge for need of hand
hygiene mainly by hand washing “After emptying a bed pan” (76.7%) or
“visible exposure to blood” (75.9%).
Poor knowledge (26.3%) of need of hand rubbing “after preparing
patient’s bed” by health professional, namely, doctors (36%), medical
students (30.6%), and nurses (11.1%) (p=0.046). Most of the health
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professional were aware of “Rubbing/Washing, essential after removing
examination gloves” (80.5%) (Table 2).

Most health service providers (78.2%) were aware of colonization
of germs be increased by “Wearing Jewellery” (doctors/92%,
nurses/86.1%, and medical students/69.4%, p=0.024) and “by finger
nails” (81.2%) (doctors 92%, medical students 88.9%, and nurses
58.3%) (p=0.0001).

Only few health professional (25.6%) (doctors 48%, nurses 38.9%,
and medical students 11.1%) were aware of non-colonization of germs
on hand by regular use of hand cream (p=0.001). Majority of health
professional (82.0% knew about “Damaged skin is associated with
increased colonization of microbes”) (Table 2 and Fig. 1).
Level of knowledge for hand hygiene was graded by responses given
by the participants. In the present study, each correct response for
question was given 1 score and maximum score was 25 for a set of 25
questions. Respondents with 75–100% of total score were graded as
good response, 50–74% as average response while less than 50% score
as poor response. In this study, total 27.1% of respondents showed
poor response, that is, having low level of knowledge for hand hygiene,
namely, nurses (16.7%), doctors (14%), and medical students (34.7%)
but moderate knowledge for hand hygiene was seen among 58.6%
of respondents (medical students 58.3%, junior residents 60%, and
nurses 58.3%) while only few respondents (14.3%) (medical students
6.9%, junior doctors 20%, and nurses 25%) showed “Good knowledge
of Hand hygiene” (X2=9.649, p=0.047) (Table 3).
DISCUSSION

Overall response rate of participants was 95%. Mean age of undergraduate
medical students was 21.83 years±1.78, junior doctors 29.16 years±2.73,
and junior nurses was 28.52 years±5.27 (Table 1). In the present study,
majority of health professional (85%) had previously received formal
training in hand hygiene knowledge (medical student 77.8%, resident
92%, and nurses 94.4%) similar to other study, namely, Thakkar et al.
study (94.2%), Nair et al. (95%), and Kamble et al. (85.4%) [14-16].
In our study, moderate no. (69.9%) of health-care providers (namely,
medical students 62.5%, junior doctors 76%, and junior nurses 80.6%)
knew about the “common route of transmission of deleterious microbes
among patients is through unclean hands” of health care workers HCAI.
Findings were different from Thakkar et al. study (<50%), Kamble
et al. (27.2%), and nearly similar to Mehta et al. study, nurses 74% and
students 46.4% [14,16,17].
Our study shows poor knowledge for “germs on or around the patient,”
be the frequent source of microbes during health services (21.8%) but
was significantly more among doctors (48%) than nurses (19.4%) and
medical students (13.9%) (p<0.05) in accordance with the findings of
Thakkar et al. (<35%) (medical 23.1%, dental 36.4%, and nursing 25%)
and Mehta et al. study (nurses 40% and students 22.5%) [14,17].

In the present study, majority of health professional knew the necessity
of hand hygiene, particularly ‘Before touching the Patient” (66.2%),’
After infected body fluid exposure” (66.2%), ‘before clean aseptic
procedure’ (64.7%) (p=0.001)(Nurses knew significantly more than
medical students / doctors).Whilst only few participants (19.5%)
knew about ‘No role of hand hygiene after exposure to immediate
surroundings of patient’ viz. junior doctors/40%, junior nurses /22.2%,
and medical students/11.1% (statistically significant p=0.007). Results

Table 1: Distribution of respondents according to number and mean age of participants

Respondents

Medical students

Junior resident

Junior nurses

No. and age (in years)

Number

Age in years Mean±SD

Number

Age in years Mean±SD

Number

Age in years Mean±SD

Total

72

21.833 years±1.776

25

29.16 years±2.733

36

28.527 years±5.272
163
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Table 2: Distribution of health‑care providers according to knowledge for hand hygiene
S. No.

Questions (answers correct response)

1
2

Formal training already done (Yes)
56 (77.8)
23 (92.0)
34 (94.4)
113 (85)
6.41
Main route of transmission of potentially
45 (62.5)
19 (76.0)
29 (80.6)
93 (69.9)
4.26
harmful germs between patients? (health
care workers hands when not clean)
Most frequent source of germs
10 (13.9)
12 (48.0)
07 (19.4)
19 (21.8)
12.825
responsible for health care‑associated
infections? (germs already present on or
within the patient)
Which of the following hand hygiene actions prevents transmission of germs to the patient?
Before touching a patient (yes)
47 (65.3)
17 (68.0)
26 (72.2)
90 (67.7)
0.531
Immediately after risk of body fluid
44 (61.1)
19 (76.0)
25 (69.4)
88 (66.2)
2.075
exposure (yes)
After exposure to immediate
8 (11.1)
10 (40.0)
8 (22.2)
26 (19.5)
10.07
surroundings of a patient (no)
Immediately before a clean/aseptic
42 (58.3)
10 (40.0)
34 (94.4)
86 (64.7)
21.89
procedure (yes)
Which of the following hand hygiene actions prevents transmission of germs to the health care worker?
After touching a patient (yes)
58 (80.60
20 (80.0)
29 (80.6)
60 (80.5)
0.004
Immediately after a risk of body fluid
52 (72.2)
18 (72.0)
26 (72.2)
96 (72.2)
0.000
exposure (yes)
Immediately before a clean/aseptic
24 (33.3)
05 (20.0)
05 (13.9)
34 (25.6)
5.269
procedure (no)
After exposure to the immediate
58 (80.6)
21 (84.0)
32 (88.9)
111 (83.5) 1.214
surroundings of a patient (yes)
Which of the following statements on alcohol‑based hand rub and hand washing with soap and water is true?
Hand rubbing is more rapid for hand
56 (77.8)
11 (44.0)
28 (77.8)
95 (71.4)
11.35
cleansing than hand washing (true)
Hand rubbing causes skin dryness
20 (27.8)
02 (08.0)
07 (19.4)
29 (21.8)
4.418
more than hand washing (false)
Hand rubbing is more effective against
26 (36.1)
10 (40.0)
34 (94.4)
70 (52.6)
34.728
germs than hand washing (false)
Hand washing and hand rubbing are
28 (38.9)
08 (32.0)
26 (72.2)
62 (46.6)
13.359
recommended to be performed in
sequence (false)
What is the minimal time needed for
56 (77.8)
14 (56.0)
22 (61.1)
92 (69.2)
5.632
alcohol‑based hand rub to kill most
germs on your hands? (20 s)
Which type of hand hygiene method is required in the following situations?
Before palpation of the abdomen
56 (
77.8)
10 (40.0)
24 (66.7)
90 (67.7)
12.128
(rubbing)
Before giving an injection (rubbing)
31 (43.1)
15 (60.0)
24 (66.7)
70 (52.6)
6.037
After emptying a bed pan (washing)
58 (80.6)
18 (72.0)
26 (72.2)
102 (76.7
1.311
After removing examination gloves
58 (80.6)
21 (84.0)
28 (77.80)
107 (80.5) 0.364
(rubbing/washing)
After making a patient’s bed (rubbing)
22 (30.6)
09 (36.0)
04 (11.1)
35 (26.3)
6.169
After visible exposure to blood
50 (69.4)
21 (84.0)
27 (75.0)
101 (75.9) 3.529
(washing)
Which of the following should be avoided, as associated with increased likelihood of colonization of hands with harmful germs?
Wearing jewellery (yes)
50 (69.4)
23 (92.0)
31 (86.1)
104 (78.2) 7.351
Damaged skin (yes)
57 (79.2)
21 (84.0)
31 (86.1)
104 (82.0) 0.870
Artificial fingernails (yes)
64 (88.9)
23 (92.0)
21 (58.3)
108 (81.2) 17.03
Regular use of a hand cream (no)
08 (11.1)
12 (48.0)
14 (38.9)
34 (25.6)
17.876

3

4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Medical students
(n =72) (%)

Resident doctor
(n=25), (%)

Nurse
(n=36), (%)

Total (%)

X2 test

P‑value
0.041
0.119
0.002

0.767
0.354
0.007
0.001
0.998
1.00
0.072
0.545
0.003
0.110

0.0001
0.001
0.06
0.002
0.049
0.519
0.833
0.046
0.163
0.024
0.647
0.0001
0.0001

Table 3: Level of the knowledge of hand hygiene
Hand hygiene
knowledge

Response grade
score range

Medical students
(n=72) (n) %

Junior residents
(n=25) (n) %

Junior nurses
(n=36) (n) %

Total Respondents
(n=133) (n) %

Statistical tests
χ2

df

P‑value

Low
Moderate
Good

<50%
50–74%
75%

25 (34.7)
42 (58.3)
05 (6.9)

05 (20.0)
15 (60.0)
05 (20.0)

06 (16.7)
21 (58.3)
09 (25.0)

36 (27.1)
78 (58.6)
19 (14.3)

9.649

4

0.047

were similar to the findings of Kamble et al. study like “before touching
a patient” (70.9 %); “immediately after risk of body fluid exposure”
(67.2%); “immediately before a clean/aseptic procedure” (61.8%) while
“After exposure to immediate surroundings” (23.6%) [16].

In our study, most of the health service providers knew “Hand
hygiene prevent Health professional from germ transmission after
touching a patient” (80.5%); “Immediately after risk of body fluid
exposure” (72.2%); “After exposure to the immediate surroundings
164
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students 69.4%, p=0.024) and “using Finger Nails” (81.2%) (doctors
92%, medical students 88.9%, significantly more than nurses 58.3%)
(p=0.0001) whereas poor knowledge of non-colonization of germs
on hand by regular use of hand cream (25.6%) (doctors 48%, nurses
38.9%, significantly more than medical students 11.1%) (p=0.001).
Majority of health professional (82.0%) knew that “Damaged skin is
associated with increased colonization of microbes.” Above findings
were nearly similar to Kamble et al. study [16].

Fig. 1: Hand hygiene knowledge of health professional (%)
of patient” (83.5%); while “not immediately before a clean/aseptic
procedure” (25.6%).

In the present study, awareness of junior doctors (44%) was significantly
different from nurses (77.8%)/ medical students in respect to ‘hand
rubbing more rapid for cleansing than hand washing’ (p=0.003).
Whilst poor knowledge for ‘drying of skin is similar in both after use
of hand rubbing or hand washing’ (21.8%). Nurses (94.4%) knew
significantly more than medical Students/36.1%, junior doctors /40%,
about ‘effectiveness of hand rub similar to hand wash against microbes’.
Whilst doctors/68%, medical students /61.1% knew more about ‘no
recommendation of hand washing and hand rubbing in sequence’
(53.4%, p=0.0001. ‘Minimum time for alcohol based hand rub to kill
microbes’ was known to majority of participants. Our findings were
different from Kamble et al. study with responses for “Hand rubbing
is more rapid than hand cleansing” (50.9%); “hand washing is more
effective against germs than hand rubbing” (61.8%); “hand washing
causes more skin dryness than hand rubbing” (36.3%); “hand washing
and hand rubbing are not recommended to be performed in sequence”
(21.8%); and “minimum 20 s time is needed for alcohol-based hand rub
to kill most germs” (38.1%) [16].
In the present study, average number of participants had a knowledge
for need of hand hygiene mainly by hand washing “After emptying a bed
pan” (76.7%) and “After visible exposure to blood” (75.9%). Findings
were in adherence with Kamble study “after emptying a bed pan”
(80%) and “after visible exposure to blood” (72.7%) [16].

Medical students (77.8%) and nurses (66.7%) knew significantly more
than junior doctors (40%) about hand rubbing mandatory ‘prior to
palpation of Pt’s abdomen’ (67.7%); ‘after preparing Pt’s bed’ (26.3%)
and ‘before giving an injection’ (52.6%) (Nurses 66.7%, doctors 60%,
significantly more than medical students 43.1%, (p< 0.05); ‘after
removing examination gloves’ (80.5%). This was in accordance with
Kamble et al. study, namely, ‘before palpation of the abdomen’ (54.5%),
‘before giving an injection’ (23.6%), and ‘after making a patient’s bed’
(29.1%); 70.9% of students followed hand rubbing after removing
examination gloves [16] while Thakkar et al. study documented poor
hand hygiene knowledge ‘before the palpation of the abdomen’ or
‘giving an injection’ [14].

In our study, poor awareness for hand hygiene (hand rubbing) “after
preparing Pt’s bed” (doctors (36%) and medical students (30.6%)
knew significantly more than nurses (11.1%) (p=0.046), opposite to
Thakkar et al. study (69.19%) [14].
In the present study, majority of the health service providers were aware
of increased colonization of germs, mainly by “Wearing Jewellery”
(78.2%) (doctors 92%, nurses 86.1%; significantly more than medical

A total 27.1% of respondents showed low response/level of knowledge
for hand hygiene; nurses (16.7%) followed by doctors (14%) and
medical students (34.7%) and moderate knowledge for hand hygiene
was among 58.6% of total respondents (medical students 58.3%,
junior residents 60%, and nurses 58.3%) while only few respondents
(14.3%) (medical students 6.9%, junior doctors 20%, and nurses
25%) had “Good knowledge of Hand hygiene.” This difference in level
of knowledge for hand hygiene among different cadre of respondents
(medical students, doctors, and junior nurses) was found to be
statistically significant (X2=9.649, p=0.047). Findings were different
from Thakkar et al. study; good knowledge (7.59%) with better hand
hygiene knowledge among medical students in comparison to dental
and nursing students and Nair et al. moderate knowledge (74%), good
(9%) while nursing students had significantly better knowledge than
medical students [14,15].; Mehta et al. study, poor response (6%) and
moderate knowledge (78%) [17].
There is some limitation of the study like lack of the previous studies in
our chosen area so comparison of previous knowledge of hand hygiene
among health professional of our study area is not possible.
CONCLUSIONS

Moderate number of health professional knew about the frequent
source and route of germ transmission and benefits of hand hygiene,
namely, hand washing or hand rubbing at different steps while
providing health services to the patient like touching/giving injection
to the patient, exposed to body fluid/surrounding the patient. Nurses
and medical students knew better of hand rub, a faster process, and
mandatory before examining patient. There was poor awareness for
hand hygiene (hand rubbing) “after preparing Patient’s bed” and “noncolonization of germs by regular use of hand cream on hand. Knowledge
of doctors and nurses was moderate particularly for colonization of
germs on ‘Wearing Jewelry’. Whilst doctors and medical students knew
more than nurses about germs on ‘using Finger Nails.’ Average numbers
of respondents show moderate knowledge for hand hygiene whereas
only few health professional have good knowledge of hand hygiene and
poor knowledge was among 27.1% of respondents.
Knowledge of hand hygiene should be upgraded to 100% mark and
this can be achieved only by proper health education and behavioral
change communication to health service providers. Frequent hand
hygiene training should be conducted among health professional and
knowledge should be monitored. Feedback of performance should be
taken to evaluate the correct knowledge of hand hygiene and encourage
health service providers to follow correct healthy procedure.
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