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ABSTRACT

Background: Hand hygiene is a critical global healthcare issue and a proven cost-effective measure to reduce
healthcare-associated infections. Assessing awareness and compliance among healthcare workers is therefore
essential. Aim was to evaluate the knowledge, attitude, and practice (KAP) of hand hygiene among final-year medical
students and its association with selected variables.

Methods: A cross-sectional study was conducted among 270 final-year medical students at a tertiary care teaching
hospital in Indore, central India. Knowledge, attitude, and practices related to hand hygiene among previously trained
and untrained participants were assessed using a self-administered questionnaire, including the WHO hand hygiene
knowledge assessment tool. Data were entered into Microsoft Excel and analyzed using the Chi-square test. A p value
<0.05 was considered statistically significant.

Results: Overall, participants demonstrated moderate knowledge, attitude, and practice of hand hygiene. Among
trained students, 55.7% had adequate knowledge compared to 49.6% of untrained students. Similarly, a positive
attitude was observed in 61% of trained versus 51.7% of untrained students. Practice compliance was also higher
among trained participants (59.5%) than untrained ones (56.8%). Although both groups showed moderate responses,
trained students consistently outperformed untrained peers.

Conclusions: The study highlighted the need for rigorous and comprehensive training programs on hand hygiene.
Regular reinforcement of hand hygiene techniques can motivate medical students and ensure they remain updated on
current best practices. Effective training during medical education may significantly improve compliance and reduce
healthcare-associated infections.
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INTRODUCTION

Health care-associated infections have proved to be the
major cause of mortality, prolonged hospital stays, long
term disability and excessive financial burden on the
patients and health care facilities, especially in the
developing and the underdeveloped nations. Most of
these infections are potentially transmitted among the

patients via the hands of health care workers (HCWs).
Therefore, hand hygiene has been emphasized as the cost-
effective measure to control the incidences of health care
associated infections globally.!-

Knowledge and practice of hand washing greatly vary
among the various health care providers across the globe.
Poor adherence to this practice has greatly resulted into
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nosocomial infections and outbreaks worldwide. To
address this issue, world health agencies including World
Health Organization (WHO) have introduced sustainable
strategies and training sessions from time to time. In spite
of being a simple action, the compliance with the
procedure has been reported to be as low as 40%. These
concepts are being aptly introduced in our institute so as
to improve the understanding, training, monitoring and
reporting knowledge of hand hygiene among health care
providers. '

Medical students constitute a large percentage of health
care workers and are the reflection of future health care
community. Since they are known to spend ample amount
of time with patients during their clinical training phase,
their compliance with hand hygiene is more vital in
preventing the disease transmission among patients. !¢

In the central India, there is a paucity of studies exploring
this subject. In the present study, WHO’s concept of “My
five moments of hand hygiene” was used as the basis of
evaluation of medical students so as to assess their
knowledge and awareness regarding hand hygiene.”

METHODS

The present study was conducted during the months of
October and November 2021, initiated by the department
of microbiology of a teaching tertiary care hospital
located in the Indore city of central India. It was a
questionnaire based cross sectional study.

A standard self-administered questionnaire containing a
set of questions regarding knowledge, attitude and
practice of hand hygiene was prepared and handed over to
270 final year medical students. Informed verbal consent
was obtained from all the students who volunteered to
participate. The participants were briefly instructed about
the procedure of filling the questionnaire. The
questionnaire was kept anonymous and students who
were reluctant or those who could not be contacted even
after three consecutive visits were excluded from the
study. The filled questionnaire was collected after 30
minutes. The study variable was ‘prior training in hand
hygiene’ whereas the outcome variables were knowledge,
attitude and practice of hand hygiene.

The questionnaire had four parts. The first section
included general profile of a participant. The second
section assessed the knowledge regarding hand hygiene
by providing ten multiple choice questions based on
WHO questionnaire. In the third and fourth section, their
attitude and hand hygiene practice was assessed with the
help of seven and six, yes and no type self-structured

questions respectively. Ethical clearance was obtained by
the institutional ethical committee.

The respondents were scored with one point for each
correct response to good level of knowledge, positive
attitude and good practices. Zero point was given for poor
level of knowledge, negative attitude and poor practices.
Therefore, the maximum score was 23 and minimum was
zero. A score of >75% was considered good, 50-74% was
considered as moderate or fair and <50% was considered
as poor.

Statistical analysis

Data collected were checked for compliance and
consistency. They were analyzed statistically in Microsoft
Excel (Microsoft Corporation, Redmond, WA, USA) with
the help of chi square test to find the association between
knowledge and practice of hand hygiene with the selected
variable of interest. P value of <0.05 was considered as
statistically significant.

RESULTS

In the present cross-sectional study, there were a total of
270 participants (final year medical students) among
which 131 (48.5%) had received a formal training in hand
hygiene as documented under the infection control
program of our institute. When asked about the correct
technique of hand washing, 238 (88.1%) participants said
that they knew the correct method of hand washing.

Based on the analysis of questionnaire, the knowledge of
hand washing was found to be moderate among study
population. An average of 73 (55.7%) trained and 69
(49.6%) untrained medical students revealed good
knowledge regarding hand hygiene. The percentage of
correct responses shown by the trained and untrained
students to the individual questions on knowledge of hand
hygiene is given in Table 1.

Few students had a very poor attitude with regard to hand
hygiene. However, 80 (61%) trained and 72 (51.7%)
untrained students revealed the better attitude towards the
hand hygiene. The percentage of correct responses of the
two groups of students to the individual questions on
attitude towards hand hygiene is given in Table 2.

A total of 78.1 (59.5%) trained medical students and 79.0
(56.8%) untrained students practiced hand hygiene in the
correct manner as seen from the responses. The
percentage of correct responses of the two groups of
students to the individual questions on practices related to
hand hygiene have been mentioned in Table 3.
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Table 1: Frequency of correct and incorrect responses of medical students based on their knowledge related to hand

hygiene.

e Training Correct answer Incorrect answer

_status %
Hands when unclean are the main route Trained 81 61.8 50 38.1
of cross-transmission of potentially 1.2399E-12
harmful germs between patients and Untrained 73 52.8 66 47.8 ’
health care workers
Hand rubbing is more rapid for hand Trained 78 59.5 53 40.5 0418134091
cleansing than hand washing Untrained 82 59.4 57 41.3 )
Germs already present on or within the Trained 67 51.1 64 48.8
patient is the n.10st frequent source of . 028936083
germs responsible for healthcare Untrained 74 53.6 65 47.1
associated infections
Hand rubbing is more effective against Trained 84 64.1 47 35.8 0.1988355
germs than hand washing Untrained 78 56.5 61 44.2 )
Hand rubbing causes skin dryness more Trained 56 42.7 75 57.2 0.132206588
than hand washing Untrained 67 48.5 72 52.1 )
Minimum time needed by alcohol based Trained 62 473 69 52.6
E:Egsrub to kill most germs on your Untrained 59 427 R0 579 0.43367
Hand rubbing is better than hand Trained 54 41.2 77 58.7 0.000162246
washing before palpation of abdomen Untrained 89 64.4 50 36.3 )
Hand washing and hand rubbing are Trained 87 66.4 44 33.5
recommended to be performed in Untrained 43 311 96 69.5 1.53915E-11
sequence
Hand rubbing is better than hand Trained 73 55.7 58 44.2 0037232572
washing before giving an injection Untrained 58 42.0 81 58.6 )
Handwashing is better than hand .
rubbing aftef visible exposure to blood Trained 89 67.9 42 320 0.061333

Table 2: Frequency of correct and incorrect responses of medical students based on their attitude
related to hand hygiene.

.. Incorrect
; Training Correct answer
Questions answer P value
NETN B )
Before starting my clinical training, I Trained &3 63.3 48 36.6
re\.flevsied the respective _WHO and CDC Untrained 37 63.0 52 376 0.42214368
guidelines for hand hygiene
Sometimes I have more important things  Trained 73 55.7 58 44.2 0.026066
to do than hand hygiene Untrained 57 41.3 82 59.4 )
I lack proper hand hygiene practices Trained 94 71.7 37 28.4
becal.lse no living exam[.)les (i.e. healthcare Untrained 69 50 70 0.002034
providers) are performing them
I feel frustrated when others omit hand Trained 87 66.4 44 33.5 0.039829
hygiene Untrained 68 49.2 71 51.4 )
Wearing gloves reduces the need for hand Trained 74 56.4 57 43.5 0.029888
hygiene Untrained 94 68.1 45 32.6 '
I’m reluctant to ask others to engage in Trained 64 48.8 67 51.1 0.084652
hand hygiene Untrained 78 56.5 61 44.2 )
The newly qualified staff has not been
instructed in hand hygiene during their Trained 85 64.8 46 35.1 8.68332E-06
training
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Table 3: Frequency of correct and incorrect responses of medical students based on their practices
related to hand hygiene.

Questions Training status
. Trained
I follow the steps of hand hygiene Untrained
I wash my hands before performing Trained
the aseptic and clean procedure Untrained
I wash my hands before touching a Trained
patient Untrained
I wash my hand after touching a Trained
patient Untrained
I wash my hands after being at risk of  Trained
exposure Untrained
I wash my hands after touching the Trained
patient surroundings Untrained

DISCUSSION

Hands of the HCW’s carry resident and transient bacterial
flora and the transient flora is the main culprit in causing
hospital acquired infections (HAI). WHO has provided
clear guidelines on the techniques of hand hygiene. It is
the simplest and most effective procedures that can be
deemed as the important infection control measure. In
spite of that the compliance rates by HCW’s are generally
reported to be low.!” Therefore, the present study was
conducted to assess the current situation of hand hygiene
and understand the awareness and compliance for hand
hygiene.

Our study group was the final year medical students that
are involved in clinical activities that frequently need the
practical knowledge of hand hygiene. In our study group,
almost half (51.4%) of the participants were untrained
and had no previous knowledge regarding hand hygiene.
The similar fact was also supported by Dutta et al who
revealed that 54.9% of their study participants lacked the
previous knowledge of hand hygiene.? The above reports
were against the facts documented by Modi et al and
Ahmed et al.!o!!

In our study, both trained and untrained medical students
were found to bear a moderate knowledge on hand
hygiene. A report from Dutta et al documented the same
finding, while few other authors reported a much better
knowledge of hand hygiene among study participants. !4
A total of 61.8% of trained and 52.5% untrained
respondents answered correctly when they were asked
about the main route of transmission of potentially
harmful germs, during our study. As such no significant
differences were observed in the data related to such
knowledge of trained and untrained participants (p>0.05).
However, Ariyaratne et al and Maheshwari et al reported
that 72% and 75% of participants respectively knew that
unhygienic hands are the main routes of infections. !>

Correct answer Incorrect answer

N % N % P value
e e
e
I —— -
TR R T I
TR —
SR R

In our study, only 59.5% of trained and 63.3% of
untrained medical students responded that they washed
their hands after patient contact or any lab procedures. A
significant difference (p<0.05) was observed among the
trained and untrained participants regarding the
knowledge and practices related to the procedures
performed over the patients. Also, 56.4% of trained and
67.6% of untrained students thought that wearing gloves
reduces the need for hand hygiene. The results were
statistically significant (p<<0.05). Studies by Ra’awji et al
and Chakraborty et al also reported a better percentage of
respondents who followed good hand hygiene
practices.!”!'® The practice of proper hand hygiene
techniques are also ignored due to lack of education,
training, interest, time constraint, complain of skin
irritation, non-availability of infra structure and above all
the lack of hospital policies and protocols on strict
adherence to WHO recommended hand hygiene
guidelines."’

Regarding the knowledge that frequent source of germs
responsible for health care associated infections were the
germs already present on or within the patient, 51.1% of
trained and 53.2% of untrained medical students
answered correctly. These results were also supported by
Khaled et al.?® Regarding the knowledge that hand
rubbing is more effective in killing the germs than hand
washing, 64.1% of trained and 56.1% of untrained
students answered correctly which was comparatively
more than those reported by Bavankar et al (44.2%).! Our
results were not found to be statistically significant
(p>0.05). However, study by Anargh et al. reported that
82% of their study participants considered alcohol-based
rubs to be more effective than soap and water.?!

Since last 12 months that our institute medical students
were introduced with hand hygiene concept in the first
year of their medical study during their induction
program. When attitudes were assessed, it was found that
medical students had a very low to moderate positive
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attitude towards the hand hygiene, like feeling of guilt
after omitting hand hygiene by self and feeling of
discomfort when others omit hand hygiene. Especially
trained medical students revealed better positive response
(66.4%) as compared to untrained medical students
(48.9%) during our study. The results were found to be
statistically significant (p<0.05). Poor attitude among our
participants may also be attributed to the fact that our
final year medical students are not directly involved in
patient care as they personally do not follow up the cases.
Hence, they do not see the consequences of infection
control directly. Paucity of knowledge and attitude among
medical students has been reflected in several other
studies.>*

Lack of hand hygiene awareness and compliance among
medical students in our study is mainly attributed to the
factors like absence of curriculum-based training on hand
hygiene concepts and skills.>* Behavior of students is
greatly influenced by their mentors. Students are likely to
be less compliant if they observe a casual attitude of their
role models at the bed side or while performing faulty
hand hygiene.>*

Our findings indicate that medical students need rigorous,
comprehensive and regular education and training on
hand hygiene and infection control. Training sessions
should be conducted more frequently with continuous
monitoring and performance feedback to keep the
students motivated. Display of hand hygiene posters at
appropriate areas and reinforcement of hand hygiene
through demonstrations should also be considered as a
priority. In order to bring about a positive change in hand
hygiene behaviour, it is important to understand the
hurdles that have led to poor compliance. Students should
also be made to understand the outcomes of proper and
improper hand hygiene through experiments. This study
only included final year medical students, more
healthcare workers need to be included that will be kept
in mind for further study is the limitation of the present
study.

CONCLUSION

The differences between the knowledge, attitudes and
practices of hand hygiene were comparatively better
among the trained medical students as compared to
untrained students. However, the differences were not
highly significant. Our study therefore, highlights an
urgent need for introducing measures to enhance and
boost up the knowledge, attitude and good practices of
hand hygiene among the future health care providers and
also to increase the compliance among the medical
students and reduce cross transmission of infections
among patients.

ACKNOWLEDGEMENTS

The authors wish to thank the chairperson and dean of the
institute for providing laboratory facilities and healthy

working atmosphere during the study period. The authors
are also thankful to the technical staff of the institute for
providing necessary helping hand during the endeavor.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Bawankar S, Rangari P, Kamdi S, Meshram P. A
study of knowledge, attitudes and practices on hand
hygiene amongst residents and nursing staff at
tertiary care hospital, Chhattisgarh, India. Int J Curr
Microbiol App Sci. 2018;7:1591-8.

2. Dutta G, Singh TG, Kumar T. Knowledge and
practice of hand hygiene among undergraduate
students and junior doctors in the Regional Institute
of Medical Sciences, Imphal. J Fam Med Prim Care.
2020;9(9):4741-6.

3. Al Kadi A, Salati SA. Hand hygiene practices
among medical students. Interdiscipl Perspect Infect
Dis. 2012;2012(1):679129.

4. Sarmah P, Hemavathi, Rajashekar S, Shenoy P.
Knowledge, attitude and practices of hand hygiene
among MBBS students and nursing personnel. J
Evol Med Dent Sci. 2016;5:2083-86.

5. Nair SS, Hanumantappa R, Hiremath SG, Siraj MA,
Raghunath P. Knowledge, attitude, and practice of
hand hygiene among medical and nursing students
at a tertiary health care centre in Raichur, India. Int
Schol Res Notices. 2014;2014.

6. Mithra S, Ramani P, Sherlin HJ, Gheena S,
Ramasubramaniam A, Jayaraj G, et al. Knowledge,
attitude and practice of hand hygiene among
medical students/ practitioners- a survey. Res J Sci
Tech. 2019;11:259-64.

7.  WHO. Hand hygiene knowledge questionnaire for
health care workers. 2009. Available at:
https://cdn.who.int/media/docs/default-
source/integrated-health-services-(ihs)/hand-
hygiene/training/frequently-asked-
questions.doc?sfvrsn=b4cb9d95 2. Accessed on 5
May 2025.

8. Allegranzi B, Bagheri Nejad S, Combescure C,
Graafmans W, Attar H, Donaldson L, et al. Burden
of endemic health-care-associated infection in
developing countries: systematic review and
metaanalysis. Lancet. 2011;377:228-41.

9.  Yuan CT, Dembry LM, Higa B, Fu M, Wang H,
Bradley EH. Perceptions of hand hygiene practices
in China. J Hosp Infect. 2009;7:157-62.

10. Modi PD, Kumar P, Solanki R, Modi I,
Chandramani S, Gill N. Hand hygiene practices
among Indian medical undergraduates: a
questionnaire based survey. Cureus. 2017;9:¢1463.

11. Ahmed J, Malik F, Memon ZA, Bin Arif T, Ali A,
Nasim S, et al. Compliance and knowledge of
healthcare workers regarding hand hygiene and use

International Journal of Community Medicine and Public Health | October 2025 | Vol 12 | Issue 10 Page 4597



12.

13.

14.

15.

16.

17.

Singh B et al. Int J Community Med Public Health. 2025 Oct;12(10):4593-4598

of disinfectants: A study based in Karachi. Cureus.
2020;12:e7036.

Aledeilah RDI, Fetoh NMA, Albaker AF, Aljabbab
AA, Alkhannani SJ, Almahroos TS, et al
Assessment of knowledge, attitude and practice of
hand hygiene among health care workers in Arar
City, Saudi Arabia. ETHM. 2018;70:491-8.

Paudel IS, Ghosh V, Adhikari P. Knowledge,
attitude and practice of nursing students regarding
hand hygiene in western region of Nepal. JCMS-
Nepal. 2016;12,169-73.

Arthi E, Abarna V, Bagyalakshmi R, Anitharaj M,
Vijayasree S. Assessment of knowledge, attitude
and practice of hand hygiene among nursing and
medical students in a tertiary care hospital in
Puducherry, India. IICMR. 2016;3:1203-6.
Ariyaratne MHJD, Gunasekara TDCP, Weerasekara
MM, J Kottahachchi J, Kudavidanage BP, Fernando
SSN. Knowledge, attitudes and practices of hand
hygiene among final year medical and nursing
students at the University of Sri Jayewardenepura. S
Lankan J Inf Dis. 2013;3:15-25.

Maheshwari V, Kaore NCM, Ramnani VK, Gupta
SK, Borle A, Kaushal R. A study to assess
knowledge and attitude regarding hand hygiene
amongst residents and nursing staff in a tertiary
health care setting of Bhopal City. J Clin Diagn Res.
2014;8:DC04-7.

Ra’awji BA, Almogbel EA, Alharbi LA, Alotaibi
AK, Al-Qazlan FA, Saquib J. Knowledge, attitudes,

18.

19.

20.

21.

and practices of health-care workers regarding hand
hygiene guidelines in Al-Qassim, Saudi Arabia: a
multicenter study. IJHS. 2018;12:1-6.

Chakraborty T, Karmakar N, Nag K, Datta A, Saha
PK, Biswas C. A cross-sectional study regarding
knowledge, attitude and practice of hand washing
among health care providers in a tertiary care
hospital of Tripura. Hindu. 2018;183:94-5.

Pittet D, Boyce JM. Hand hygiene and patient care:
pursuing the Semmelweis legacy. Lancet Infect Dis.
2001;1:9-20.

Khaled M, Elaziz A, Bakr IM. Assessment of
knowledge, attitude and practice of hand washing
among health care workers in Ain Shams University
hospitals in Cairo. Egy ] Comm Med. 2008;26:1-12.
Anargh V, Singh H, Kulkarni A, Katwal A, Mahen
A. HH practices among health care workers (HCWs)
in a tertiary care facility in Pune. Med J Arm Forces
India. 2013;69:54-6.

Cite this article as: Singh B, Kumar A, Bajpai T,
Pargi P, Kishori R, Patanvadia D. A study on
knowledge, attitude and practice of hand hygiene
among medical students at a tertiary care center in
Indore. Int J] Community Med Public Health
2025;12:4593-8.

International Journal of Community Medicine and Public Health | October 2025 | Vol 12 | Issue 10 Page 4598



