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Introduction: Exposure to infected body fluids and contact with contaminated materials while
handling bio medical waste make health workers at high risk for blood borne infections. Objective:
To assess safety precaution profile and biomedical waste management practices among different
categories of health staff. Materials and methods: A cross sectional study was conducted among
141 health care personnel of a tertiary care center on single shift of a day using a structured pre-
tested interview schedule. Data were analyzed using SPSS 16 trial version. Results: The study
population included 25(17.6%) doctors, 59(41.5%) nurses, 14(9.9%) nursing assistants,
19(13.4%)hospital attendants and 13(9.2%) lab technicians and 11(7.8%) other daily wage
cleaning staff involved in waste management. 104 (73.8%)were females. 91(64.5%)were
permanent staff while 50 were on contract. 121(89.4%) had work experience more than
1year.71(50.4%)received no training on bio medical waste management and 18 (12.8%) had
training within 6 months. Only 74(52.1%) were fully immunized against Hepatitis B with a
significantly less coverage among nursing assistants and hospital attendants (p=.000).
60(42.6%)had sharp injury male sex (p=.042), being in category of nursing assistants (p=.000),
permanent job status (p=.000) and experience more than 5 years in absence of training (p=.010)
were risk factors significantly associated with sharp injury.101(72.3%) always segregated waste as
per categories and 110(78% ) always used gloves while handling it. Conclusions: Around half of
the health personnel are not following safety practices and sustained sharp injuries while handling
biomedical waste. Only half of the health personnel were immunized against Hepatitis B.
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Introduction
Biomedical waste is any waste generated during the
process of diagnosis, treatment or immunization of
human beings or animals or research activities and
investigations [1]. It is a universal component of
any hospital system. Unsafe handling of bio medical
wastes poses a threat to those who deals with it and
also for the environment. There is increased risk of
transmission of blood borne infections like HBV, HCV
and HIV for the handlers. Hence it is essential that
due care is exercised while managing biomedical
waste [2].

According to a WHO study, the annual estimated
proportions of health-care workers exposed to
blood-borne pathogens globally were 2.6% for HCV,
5.9% for HBV, and 0.5% for HIV, corresponding to
about 16,000 HCV infections and 66,000 HBV
infections in HCW worldwide [3]. Occupational
exposures are responsible for about 40% of HBV
infection in health care workers. The risk of
acquiring HBV infection among this special
population is about 10 times higher than in other
groups [4].

In our country bio medical waste management
guidelines were set very early. Bio medical waste
management and handling rules of July 1998 (later
amended in 2003 and 2011) is followed in most of
the hospitals. Even after several years many
hospitals in our country are yet to achieve the
desired standards [5, 6] and according to Bio
medical Waste management rules all health care
workers handling bio medical waste should be
immunized against Hepatitis B and Tetanus and
biomedical waste should be handled without any
adverse effect to human health and environment.

Handling, segregation, mutilation, disinfection,
storage and transportation and final disposal are
vital steps for the safe and scientific management of
biomedical in any establishment [7]. Universal
precautions are practices which prevent contact with
potential blood and body fluids and it include use of
Personal Protection Equipment, HBV vaccination,
hand washing and disinfection and segregation of
bio medical waste. Hepatitis B vaccination is
effective against infection. Protection has been
estimated to persist for 25 years after primary
vaccination schedule [8, 9-12]. Even though very
effective, these practices are not universal. The
level of awareness and practices differ among
different categories of health personnel.

This study was conducted to find the current status
of waste management practices in a tertiary care
hospital and be enlightened on areas requiring
improvement with specific objectives:

Materials and Methods
Study design: Cross -sectional descriptive study

Study setting: A 500 bedded tertiary care centre
of North Kerala

Study period from a period of July 2016 to August
2016.

Study population: All categories of health care
staff working in the morning shift in various
departments.

Sampling and sample size: Health care personnel
of a tertiary care center on morning shift of a day
were included in the study. Using convenient
sampling 141 personnel were included in the study.
Also 26 stations of the hospital dealing with any bio
medical waste, were observed.

Data collection: Data on age, sex, qualification,
work experience, type of employment, details of
training, HBV vaccination status, history of sharp
injury and usage of safety precautions were
collected using an interview schedule. The different
hospital sections dealing with bio medical waste
were categorized to 26 stations and practices
followed there and availability of facilities were
observed by non-participatory method using a check
list.

Statistical methods: Data were entered in excel
sheet and analyzed using SPSS 16 trial version.
General profile was described using proportions and
differences in proportions were analyzed by chi-
square test at significance level p= 0.05.

Ethical consideration: The study was conducted
after getting permission from hospital
superintendent. Only the participants who gave
informed consent were included in study.
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To assess Hepatitis B vaccination status among
different categories of health staff.

To find out the proportion of health personnel
sustained sharp injury, factors associated and
extent to which safety measures are taken.

To evaluate biomedical waste management at
different stations by non-participatory
observation.
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Result
A total of 141 health care personnel participated in
the study. The study population included 25(17.6%)
doctors , 59(41.5%) nurses ,14(9.9%) nursing
assistants, 19 (13.4%) hospital attendants and 13
(9.2%)lab technicians and 11(7.8%) other workers
directly involved in waste management consisting of
37 (26.2%) males and 104 (73.8%) females.

There were 136 (89.4% )health personnel with work
experience more than 1year , of these 34 (24.1%)
had 5-10 years of experience and 46 (32.6%) had
experience more than 10 years.

About half (50.4%) of study population never
attended a training program on bio medical waste
management and 38 (27%) had training before one
year. Only 18(12.8%) received training within 6
months.

Among all categories of staff 50 (35.5%) were
working under contractual basis. Majority (90.9%)
of daily wage staff, directly handling bio medical
wastes were contract workers and 61.5% of lab
technicians too. This difference in type of
employment among different categories was
statistically significant (p=0.00).

Only 74(52.1%) were fully immunized against
Hepatitis B with a statistically significant low
coverage among nursing assistants and hospital
attendants (p=.000).

Immunization status of different category of staff is
shown in Table 1.

Table-1: Hepatitis B immunization status of
different category of staff
Category Fully

immunized N=

74(%)

Partially

immunized N=

32(%)

Unimmunized/don’t

know N=35(%)

Doctors 16 (64) 5 (20) 4(16)

Nurses 42 (71.2) 14 (23.7) 3 (5)

Nursing

assistants

6 (42.8) 3 (21.4) 5(35.8)

Attenders 1 (5.3) 2 (10.52) 16(84.2)

Lab

technician

7 (53.8) 4 (30.7) 2(15.5)

Others 3 (27.3) 4 (36.4) 4(36.4)

There is statistically significant difference (p =.000)

Only one among 19 hospital attenders was fully
immunized with 3 doses of Hepatitis B vaccine. The
remaining 4 (10.52%) had taken 2 doses and
16(84%) of hospital attenders were either
unimmunized or not sure of their status.

In our study population 60(42.6%) had sharp injury
at least once during their work in a hospital .Main
occurrence was among males, of them 21(56.8%)
had sharp injury. Profession wise 56% of doctors
and 78.6% of nursing assistants had sharp injury in
a life time. The determinants which showed
significant difference among those who had sharp
injury or no sharp injury is described in Table 2.

 

Table-2: History of sharp injury and Determinants
Determinant History of sharp Injury n=60(%) No history of Sharp injury n=81(%)\ P value

Sex

Male 

Female

21(56.8 ) 

39 ( 37.5)

16(43.2 ) 

65(63.5)

p= 0.042

Profession

Doctors 

Nurses Nursing assistants 

Hospital attendants 

Lab technicians 

Other daily wage staff

14 (56) 

26(44.1) 

11(78.6) 

7(36.8) 

1(7.7) 

1(9.1)

11(44) 

33(55.9) 

3(21.4) 

12(63.2) 

12(92.3) 

10(91.9)

p= 0.001

Job status

Permanent 

Contract

49(53.8) 

11(22)

42(46.2) 

39(78)

p=0.000

HBV status

Fully vaccinated 

Partially or unvaccinated

31(41.9) 

30 (44.1)

43(58.1) 

38(55.9)

p>0.05

Previous training
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The factors found to be significantly associated with
occurrence of sharp injury were male sex,
permanent employment status, increasing
experience, deficiency of training and being in the
category of nursing assistants. A significant
proportion (56.8%) of males compared to females
(37.5) had sharp injury.

Among all categories of staff a significantly high
proportion of nursing assistants (78.6%) reported
sharp injury. More of permanent staff (53.8%)
reported sharp injury compared to contract staff.
Vaccination status was similar in both groups.

Considering work experience, 55.9% among those
with 5-10 years of work experience and 52.2%
among those with more than 10 years work
experience reported injury with sharps. This
difference was statistically significant (p=0.010).
Even though it had no statistical significance, 76.1%
those with more than 10 year work experience and
92.9% of those in 1st year of service reported a
potential exposure during the previous one year.

The frequency of training was found to be
decreasing over years of work experience in our
study. 93.3% of persons with less than 1 year of
work experience had some training on bio medical

Waste management while only 52.2 % among those
with work experience more than 10 years attended
a training program (p=0.010).

Among all categories 95(66.7%) had training within
1yr, while 50% of nursing assistants lacked training
and 92.9% among them sustained hazardous
exposure within last year. Males had higher risk for
sharp injury by chi square test (p=.042) and by,
univariate analysis OR=2.188(1.021, 4.687)
p=.002).

Majority, 42(70%) neither reported the incident to
higher authorities nor took any kind of post
exposure prophylaxis. In the previous year 40
(28.4%) had potential exposure namely sharp
injury, blood splash. Eleven (7.8%) had 5-10 such
exposures and 6 (4.3%) experienced it more than
10 times. And among them 26(43.3%) were not
protected against Hepatitis B.

Safety precautions: Safety precautions were
assessed by the practice of using gloves while
handling bio medical waste, use of needle cutter
and categorization of bio medical waste. The
responses to practices of biomedical waste
management were different among different
categories of staff which is discussed in Table 3.

Category wise waste segregation and placement in
proper color coded bins were always followed by
102(72.3%). The work experience did not show any
significant difference in their practice pattern while
83.3% of those who had training within six months

And followed color coded categorization. Other
significant determinant was job status.70 (68.6 %)
of permanent staff followed categorization
guidelines compared to those on contractual
appointment (p=0.015).

Within 5 yrs 

More than 5 yrs

38(40.4) 

22(46.8)

56(59.6) 

25(53.2)

p>0.05

Experience

Less than 1yr 

1-5 yrs 

5-10 yrs 

More than 10 yrs

2(13.3) 

15(32.6) 

19(55.9) 

24(52.2)

13(86.7) 

31(67.4) 

15(44.1) 

22(47.8)

p=0.010

 

Table-3: Safety precautions among different categories of health personnel
Category Use of gloves Category wise Waste segregation Regular use of needle cutter

Always N (%) Sometimes to never N (%) Always N (%) Sometimes To never N (%) Always N (%) Sometimes To never N (%)

Doctors 16(64) 9(36 ) 17(68) 8(32) 10(40) 15(60)

Nurses 46(78) 13(22) 40(67.8) 19(32.2) 51(86.4) 8(13.6)

Nursing assistants 9(64.3) 5(35.7) 13(92.9) 1(7.1) 12(85.7) 2(14.3)

Attenders 18 (94.7) 1(5.3) 17(89.8) 2(10.2) 13(68.4) 6(31.6)

Lab technician 12(92.3) 1(7.7) 7(53.8) 6(46.2) 12(92.3 1(7.7)

others 9(81.8) 2(18.2) 8(72.7) 3(27.3) 10(90.9 1(9.1)

 p=0.104 p=0.012 p=0.000

 

Jacob S.R. et al: Safety concerns over biomedical waste management

Public Health Review - International Journal of Public Health Research 2017;4(1) 23



While handling bio medical waste 110 persons
(78%) always used gloves. Yet there was no
provision for aprons, long rubber boots to be used
during waste collection and segregation. A
significantly low proportion of male staff (64.9%)
used gloves compared to female staff (82.7%)
p=0.024.Among those who had training within 1
year 70% of always used gloves (p=0.087).

For observation the hospital was divided into 26
stations. The availability of display boards for color
coded segregation , provision of color coded
buckets, availability of needle cutters and puncture
proof containers for sharps and needles, practice of
disinfection of sharps and any waste spillage on
floor were observed using a checklist.

During our observation 60.7% stations had specific
color coded charts. At other sites it was either not
displayed or black and white in color. Colored waste
buckets were available at 71.4% of stations. At
85.7% stations sharps were stored in puncture
proof containers till disposal. At 75% stations waste
segregation was done as per color categories.

Stations which lacked display charts also failed in
correct segregation practice. All the stations had
functioning needle cutters. Majority of stations
(92.9%) disinfected sharps items before disposal.
Bio medical waste was seen spilled on the floor at
32.1 % of observed stations.

Discussion
In our study 52% of study population were fully
vaccinated against Hepatitis B infection. This finding
was similar to the observation from a tertiary care
center in Delhi where 55.4 % of study populations
were vaccinated though the number of doses were
unknown [13]. The vaccination coverage was
significantly low among nursing assistants and
attenders in our study.

The overall vaccination coverage was better in a
United States based study where 81% coverage was
observed among health staff. There too, a
significant lower coverage was reported with nurse
assistants and other patient care staff [14]. Full
vaccination status among health care workers of
Egypt was 15.8% with 3.5% coverage among
cleaning staff [15].

One of the WHO study revealed that two thirds of
hospitals among 22 countries were not following the
proper infectious waste management practices.

Therefore, a continuous training on infectious waste
was suggested for healthcare workers (HCWs) to
control the menace of infectious diseases that can
potentially endanger the patients, attendants,
hospital staff, and residents in the neighborhood
[16,17].

Only 49.6% of our study population attended a
training program on biomedical waste management.
72.3 % hospital staff followed color coded waste
categorization practices. By non- participatory
observation it was revealed that 75% of observed
stations practiced correct biomedical waste
management guidelines.

Another study from a non-governmental tertiary
center in same state observes that 70.7% were fully
immunized against hepatitis B and 29.8% had
received training on biomedical waste management
[18]. We observed that recent training had a
positive impact on bio medical waste management
practices. There was difference in levels of KAP
regarding bio medical waste management between
trained and untrained personnel in a primary health
care setting [19].

The occurrence of sharp injury was 41.8% in
present study which is less compared Delhi based
study where 79% had needle stick injury [20]. A
qualitative study among tertiary care hospitals by
Rakesh Kumar et al advised that a continuous and a
comprehensive training of health personnel in
various cadres could improve the infectious waste
management practices in the hospitals [21].

Conclusion and
Recommendation
Only half of the health personnel were immunized
against Hepatitis B. All categories of staff are not
getting regular training on waste management
guidelines. A good proportion of sharp injuries
sustained at work are not reported or followed up.
There is no system for supervision of waste
management at all.

Hepatitis B immunization and initial training on bio
medical waste management should be given to all
categories of staff before induction to the job. In
service training should be given to all staff at
definite intervals. The guidelines and its
amendments should be updated timely to all levels
of health care personnel. Hepatitis B vaccination
must be made available free of cost to cleaning staff
and those appointed on contract basis.
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There should be a system to report the occurrence
of sharp injuries and arrange post exposure
prophylaxis and further follow up of exposures.
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