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ABSTRACT  A questionnaire based study was under taken amongst 300 undergraduate medical students to assess 
the knowledge and practice on safety behaviour while attending practical classes in Microbiology labora-

tory From 2014-2015. The questionnaire was based on the domains of knowledge on personal protective measures, 
cleanliness, hand washing, disinfectants, use of disposable syringes and needles and disposals.

The study revealed that practice of self safety behaviour was not very encouraging. Knowledge of majority of the stu-
dents of II MBBS in different aspects of the above mentioned domains, especially for hand washing, was found to be 
poor which can be considered as an alarming signal for prevention of infection and contamination in future practice. 
The findings of the study indicate that there is a need to develop a system of continuous education for medical stu-
dents on good laboratory practices and use of safety equipments. 

INTRODUCTION: Safety in a microbiological laboratory 
substantially differs from that in other (chemical or physical, 
etc.) laboratories. The reason is that in addition to hazard-
ous chemicals and substances which can lead to laboratory 
work-related risk, there is an added  risk of infection while 
working with microbes.1   It is necessary for the people, 
who work in laboratories, are appropriately informed, in-
structed, trained and supervised and ensure to work safely 
with recommended requirements. Students of II MBBS 
course are instructed how to carry out experiments safely 
and to follow the safety instructions in the beginning every 
year. They are routinely instructed on the infections related 
to various microbes, blood particularly on handling culture 
materials, blood etc. in the light of infectiousness. In spite 
of guidelines and instructions the primary responsibility of 
safety rests with the individuals. 

The aim of the study was to assess the knowledge and 
practice of safety behaviour of the MBBS students.

METHODOLOGY: 
This was an observational study, based on a questionnaire 
on the students of  II year and III year MBBS course of a 
private medical college . A validated, anonymous ques-
tionnaire consisted of both open and closed ended ques-
tions related to their knowledge on safety parameters 
while working in the laboratory during practical classes and 
thereby practice was used for the study. The questionnaire 
was developed on the following domains: (A) Personal pro-
tective measures – wearing of lab coats and gloves, (B) 
Cleanliness – Hand washing, use of disinfectants, knowl-
edge on cleaning and use of  glass-wares and tubes and 
(C) Dealing with wastes, (D) Use of disposable syringes and 
needles. 

A total of 150 students from II MBBS and 150 students 
from III MBBS /I participated in the study over a period of 
two years. Exclusion criteria included students of I MBBS, 
III/ II MBBS and Interns. Data were analysed and expressed 
in percentage. 

RESULTS:   A total of 300 students, 150 each from II 
MBBS and III MBBS of consecutive two batches respond-

ed to the questionnaire study. The overall quantitative re-
sponses of the questions on total number of students were 
not found to be very encouraging. 

The analysis of measures of personal protection and safety 
reflects that the students of II MBBS were much lacking 
in knowledge and instructions on personal safety as com-
pared to III MBBS. Only 30% of the students were aware 
of wearing of lab-coat was necessary for self protection 
from contamination of infective materials as compared 
to that of III MBBS. Similarly there were less number of 
students , 51%  in II MBBS as compared to 72% from III 
MBBS, having knowledge on changing of gloves (Table 1).

Table 1: Response of the students on knowledge of per-
sonal safety and protection measures in Microbiology 
laboratory

Areas on  personal 
protection

Correct 
scores

 from Stu-
dents of

 MBBS II in 
%           ( n 
= 150)

Correct scores

from Students of

MBBS III

in %

(n=150)

Wearing of  Labcoat and 
gloves -  necessary as 
routine discipline

90% 96%

Wearing of  Labcoat and 
gloves -  necessary for 
personal protection

30% 60%

Weekly washing of 
labcoats 45% 69%

Changing of gloves 
aftereach exercise 51% 72%

Changing of contaminat-
ed gloves immediately 78% 84%

 
Similar responses were evident with the issue on cleanli-
ness. The overall scores in students of II MBBS were much 
less than III MBBS. Significantly very less number of stu-
dents could answer properly on disinfection and steriliza-
tion of media and other devices in both the batches (Table 
2), so also on dealing with wastes and use of disposable 
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things (Table 3). There was significant lack of information 
on the existence of WHO laboratory safety manual 2004 
2 in both the batches, 3% and 9% respectively(Table 3) 
and no knowledge on  any guideline on waste disposal 
amongst II MBBS students as compared to III MBBS stu-
dents. 

Table  2 : Response of students on knowledge and 
practice of  Cleanliness 

Areas on Cleanliness

Correct scores 

from Students 
of

 MBBS II  ( n = 
150)

Correct scores 

from Students of 
MBBS III

(n=150)

Knowledge on hand 
washing 54% 66%

Names of disinfectants 
used for hand cleansing 28% 42%

Always wash your 
hands upon leaving 
the lab

45% 51%

Knowledge on cleaning 
of Glass wares and 
tubes

15% 21%

Knowledge on steriliza-
tion of medias used 9% 30%

 
Table 3: Students’ Responses on dealing with wastes 
and disposable materials

Parameters

Correct scores 

from Students 
of MBBS II  ( n 
= 150)

Correct scores 

from Students of 

MBBS III (n=150)

Core areas on  WHO 
laboratory safety manual 3% 9%

Superfluous chemicals 
and biological waste 
must not be disposed 
off down the drain or in 
waste bins

6% 9%

Disposal of syringes, 
broken glass and other 
sharp objects in special 
sharps containers

9% 18%

Main items on Biomedi-
cal waste management 0% 9%

Sterilization of re-usable 
items for re-use 12.5% 18%

Disposal of needles 30% 60%

Sterilization of glass 
syringes for re-use 30% 60%

 
Discussion:
Good laboratory practices with responsible behavior at 
work can prevent most work-related exposures to infec-
tious agents. Epidemiologic analysis of laboratory acquired 
infections include not only symptomatic infections, but also 
non symptomatic sero-conversions which can add up fur-
ther constitution of risks. Therefore, in order to prevent the 
exposure of the operator, their colleagues, biological safe-
ty level requirements in microbiology laboratories is very 
much necessary. 

In this study it was found that the knowledge of the stu-
dents on bio-safety is significantly less as that of required 
for routine practice. The reason might be inappropriate 
training and instruction to the students in a structured way. 
They should get appropriate training on the potential haz-
ards and preventive measures at the start of the laboratory 

course, which should be refreshed when applying tech-
niques of (infection) risk.3  

Proper hand hygiene is the single most important, sim-
plest, and least expensive means of reducing the preva-
lence of HAIs and the spread of antimicrobial resistance 
4,5,6  .

Like in other developing countries, the priority given to 
prevention and control of HCAI is minimal. This is primar-
ily due to lack of infrastructure, trained manpower, surveil-
lance systems, poor sanitation, overcrowding and under-
staffing of hospitals, unfavourable social background of 
population, lack of legislations mandating accreditation 
of hospitals and a general attitude of non-compliance 
amongst health care providers towards even basic proce-
dures of infection control. In India, although hand hygiene 
is practiced as a custom and promoted at school and com-
munity levels to reduce the burden of diarrhoea, there is 
a paucity of information amongst the staffs on activities 
to promote hand hygiene in hospitals and medical col-
leges 7,8,9. This study also reflects that there is paucity of 
knowledge in the practice of hand washing and cleanliness 
amongst the medical students while working with biologi-
cal samples and specimens. As there is no other similar 
type of study, it is not possible to compare the data with 
the rest of the country. But, in a landmark study on Staphy-
lococcal epidemics in 1950s, Mortimer et al10 showed that 
direct contact was the main mode of transmission of S. au-
reus in nurseries. 

Improving hand hygiene adherence has been the major 
focus of the WHO First Global Patient Safety Challenge 
“Clean Care is Safer Care.”11 New guidelines for hand hy-
giene were developed together with a multimodal imple-
mentation strategy to promote system changes and modi-
fication of health care workers’ behavior.12  The practice of 
compulsory training on standard precautions, safe hospital 
practices and infection control for all postgraduates upon 
course-induction, as is being done in a few Delhi medi-
cal colleges seems very promising for our country. Such 
an exercise and rigorous training may be made manda-
tory across all medical and nursing colleges of India, espe-
cially since the “patient safety” is increasingly being prior-
itized by the Government of India and the country being 
one of the 120 signatories pledging support to the WHO 
launched world alliance.13                                                                              

Conclusion: The level of lack of awareness of medical 
students on the risk of infection  and the behavioral fac-
tors call for an intervention of routine safety programs 
and safety management in the subject of Microbiology of 
Indian Medical curriculum. There is a need to develop a 
system of continuous education for them on laboratory 
practices and use of safety equipments, that is  Good Lab-
oratory Practices (GLP). 
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