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ABSTRACT
BACKGROUND:

* Biomedical waste has become a worldwide problem and In India also; it has started to gain
attention as the waste not only affects the people working in Healthcare facilities but also
the Environment and the people surrounded by the facilities. Despite the laws, provisions
and rules, people are not aware about the consequences of unsafe disposal of biomedical
waste. Less importance has been given to biomedical waste earlier, which now has started
to increase due to the Infections and Pollution to the Environment.Injuries can occur from
the sharps disposal if not properly handled; then again, patients with poor immunity
systems can become infected with the hospital wastes if disposal is not properly
implemented. Risk of infection is greatest amongst waste handlers and the general public
who live in the vicinity of such landfill areas where such wastes are disposed. Hence,
separate handling of the different category of wastes is important with color codes and

proper training of hospital staff to ensure proper disposal and treatment of hospital wastes.

OBIJECTIVES:

1) To determine knowledge and practices among healthcare workers regarding Biomedical

Waste Management

2) To assess attitude among healthcare workers regarding Biomedical waste Management

MATERIAL AND METHODS:

Study design: cross-sectional,

Study area: District Hospital, Bhopal

Duration of study: 3 months (4™ February 2019 to 6 May 2019)

Type of Data Collection: primary data was collected through structure questionnaire/

checklist from 200 mothers having child of age 6-59 Month:s.

Target Population: Health Care Personnel of J.P Hospital (Doctor, Nurses, Lab Technician
and Class-4)

* Data collection method: face to face interviews and observation of practices




* Data collection tool: Structured questionnaire and observations based on checklist

* Data analysis: MS Excel and SPSS 22 were used. Descriptive statistics were used for the
analysis including frequencies and percentages. All the questions in knowledge and practice
part were taken in consideration and percentages and frequencies were calculated.Likert

scale was used to analyze the attitude among the personnel

Data analysis plan: After the collection of data, it was compiled in Microsoft excel and
SPSS. Most of the data analysis was done in Microsoft excel by using frequency table, cross

tabulation, and figures.

RESULTS:

Among doctors, maximum of  them responded correct  towards Practices
(91.02%) and 80% responded correctly in the knowledge section.

Among staff nurses 92.3% of them are following correct practices towards Biomedical Waste
Management but if we look at the knowledge, 68% of the total staff nurses have responded
correctly to all the questions in knowledge section

Among Lab technicians, 78.73 % correctly followed Practices and 65.15% of them correctly answered
the knowledge section.

Among class IV employees,82 % of them correctly follow the practices and 65% of them do know
about the Biomedical waste management and related factors.

Maximum of them have a positive attitude towards importance of training regarding Biomedical
waste management practices , vaccination against tetanus and Hepatitis B, waste management is a
team work and significance of PPE

CONCLUSION:

The status of knowledge and practices among the respondents in some aspects was found to be
good in most of the parameters .Practices including use of PPE kit need to be monitored properly. All
the respondents have positive attitude towards vaccination and also maximum of them think that

waste management is a team work.

» (Keywords: Biomedical waste management, Knowledge, attitude, practices ,healthcare

personnel)




INTRODUCTION:

According to Biomedical waste management amendment rules 1998, biomedical waste is
defined as any waste which is generated during the diagnosis, treatment or immunization of
human beings or animals or research activities or in the production of testing or biological or
health camps. Healthcare facilities are responsible for any waste which is generated within
the facility and also include the activities undertaken by them in the community and
Environment. Health care facilities are responsible for segregation, collection, in house
transportation, pre-treatment of the waste and storage, before such waste is collected by
common bio medical waste treatment facility operator (CBMWTF) . Biomedical waste is
defined a s any waste generated within the healthcare premises that have adverse effects on
human beings and environment, if not disposed properly. According to 2016 rules, 15% of
the healthcare waste is biomedical waste and 85% is general waste. Thus all such waste
which can affect the human beings and environment need to be managed safely under 2016
Biomedical Waste Management rules. This waste include patient’s secretions, laboratory
materials, plastic, medicines, blood, infected body parts, sharp metallic etc. Total waste
generated from over 6329 healthcare facilities in Madhya Pradesh is 14,804 kg/day according
to annual report 2017 and India is estimated to produce 550.4 tonnes of healthcare waste
daily. Recently, according to economic times, India will generate 775.7 tonnes of medical
waste daily. Thus it is the responsibility of a healthcare facility to generate less amount of
waste as possible and to also find ways of proper disposal of the generated waste, so that
there would be minimal effects on environment and health of human beings and animals. The
present situation of biomedical waste management in India is gloomy, therefore after 1998
amendment rules; Government of India made it a mandate for all the healthcare facilities to
abide by the rules and guidelines for safe and sustainable Biomedical Waste Management. It
is not only the duty of the people working in the hospitals, pharmacies or clinics but it is the
duty of each and every citizen of India to understand and be aware about safe disposal of
biomedical waste. Government of India has recently reviewed the 2016 guidelines and made
some new provisions in 2018 BMW Rules for sustainable and safe Management of
Biomedical waste.

Biomedical waste has become a worldwide problem and In India also; it has started to gain
attention as the waste not only affects the people working in Healthcare facilities but also the
Environment and the people surrounded by the facilities. Despite the laws, provisions and
rules, people are not aware about the consequences of unsafe disposal of biomedical waste.
Less importance has been given to biomedical waste earlier, which now has started to
increase due to the Infections and Pollution to the Environment.

A hospital is an establishment that provides medical care facilities. Since the majority of the
persons receiving treatment in the hospital are suffering with infectious diseases therefore,
the waste generated in hospital has potential to transmit infections and other hazards to
hospital staff and nearby community, if not managed adequately. Adequate awareness in the
hospital staff and practices regarding the biomedical waste management is crucial to prevent
these hazards




LITERATURE REVIEW:

The study carried out in Gwalior to find the level of awareness and practices related to
biomedical waste management in both urban and rural health facilities in district Gwalior
during the period of Jan —Jun 2008. The study was a cross sectional study in nature which
aims to find out the awareness among paramedical, non medical staff and medical staff in
the hospitals having indoor care speciality. Results indicated that awareness was highest
among the doctors followed by paramedical and then non-medical staff and practices were
not good especially in rural areas. (January 2011, Research Gate).

According to biomedical waste management rules 2016, every hospital and healthcare facility
has to set up a treatment plan for degradation of biomedical waste because the untreated
waste cannot be stored for more than 48 hours. In this paper, they tried to explain the
consequences of improper handling of the waste and also provided a glimpse of disposal and
treatment methods in Ujjain and also explained the process flow of Biomedical Waste
Management System.

A KAP study was conducted in Trauma centre in 250 bedded Lucknow Medical Institute to
assess Knowledge, attitude and practice among doctors, nurses, and paramedical staff from
patient care centers with the help of structured questionnaire. Despite all the efforts in the
field of proper waste management, still many Indian Hospitals have not achieved the desired
outcomes. Observations showed that there is a gap in Knowledge, attitude and practices
among healthcare personnel regarding biomedical waste disposal. Medical professionals have
a narrow vision towards biomedical waste management which resulted in rigid attitude of not
paying attention. Thus this paper suggested that proper orientation programmes is mandate
and also motivation and change of mindset is required in doctors for successful
implementation of practices. This study has its own limitations a sample size is small to
generalize the findings and there is a limited literature available for the same type of study on
doctors and nurses in Developing Countries.

In one of the studies conducted among dental workforce in Jaipur, conducted in 2013, it was
found that awareness was poor regarding legislation, segregation and generation of
biomedical waste among the dental personnel there .Proper training programmes and
orientation is necessary for the staff there.

Assessment of existing knowledge, attitude and practices regarding Biomedical Waste
Management among the healthcare workers in a Tertiary Care Rural Hospital was done.
Basically it was a cross sectional study with the help of structured questionnaire distributed
among 144 respondents.

Results were as follows - the knowledge regarding BMW Management including the policies
was better in doctors but practical aspects regarding BMW segregation, color coding of
BMW, disposal of sharps was way better in nurses and the lab technicians. The practice of
recapping the used needles was found to be 66.88% and 87% of non reporting injuries was
present in all the four categories. There was ignorance in some parameters like safe disposal
of BMW, unfavorable attitude and risky practices among the sanitary staff. It was clearly
clear from the results that awareness is required among the staff. A walk through survey was
conducted which revealed casual attitude of the doctors in handling sharps and inability to




color code the BMW as compared to the nurses and lab technicians. The present study thus
outlines significant gap in awareness and practices in proper implementation of biomedical
waste management rules by the health care workers. Thus, Healthcare waste management
should be supported through appropriate education and training and with the help of
commitment of the healthcare staff, management and healthcare managers.

A Cross sectional study was conducted among 207 respondents from 2015-2016

in Al-Buraimi hospital, Oman. Respondents were determined with the help of stratified
random sampling comprised of four categories .i.e.100 nurses, 65 doctors, 22 housekeeping
staff and 20 laboratory technicians. Analysis of the data was done using SPSS and Chi square
tests were performed for statistical analysis. Ethical approval was taken and informed consent
was taken from the participants.

The “satisfactory” scores of knowledge, attitude and practice were found to be higher among
nurses compared to other participants, which may be due to intensive patient care and more
involvement in biomedical waste management as well as greater responsibility allocated by
hospital administration.

METHODOLOGY:

Study Area: Jai Prakash District Hospital in Bhopal Madhya Pradesh Jai Prakash
Government Hospital located in Bhopal (Madhya Pradesh , india), was started in January
1962 as a 75 bedded hospital and today it is one of the largest district hospitals in M.P .as 550
bedded hospital spread over in 25 acres of land it receives cases from all the neighboring
districts and also has high number of facilities and specialists which results in high number of
cases. Ina year, Hospital provides services to 7 lacs patient in OPD, 27000 cases in IPD ,
50000 in Emergency and about 4000 major and 6000 minor operations takes place annually.

Study Period: 4 February 2019 to 6" May 2019

Study Design: Cross sectional study

STUDY POPULATION: Healthcare Personnel working at J.P Hospital (Doctors,nurses,Lab
technicians, Class 1V)

Inclusion criteria: Healthcare workers who have experience of 1 year in J.P.Hospital and
who has given the written informed consent

Exclusion Criteria: Healthcare workers who have less than one year of experience in J.P.
Hospital and who has not given written informed consent.

Sampling: Purposive sampling ( based on the availability)

Data collection method: face to face interviews and observation of practices
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Data collection tool: Structured questionnaire and observations based on checklist

Likert scale was used to analyse the attitude among the personnel. A cross sectional study
was conducted with the help of structured questionnaire with 39 closed ended questions. and
is explained in both Hindi and English languages. Responses taken from the respondents
were observed personally and each respondent took 15 mins to complete the Questionnaire.
Class IV employees could not understand the questions therefore the responses were taken
personally from the respondents. Information collected through questionnaire included
information on 1) General information .i. e Name, age, sex, designation, and department and
years of experience 2) Knowledge regarding Biomedical Waste management 3) Attitude
regarding Biomedical Waste management  4) Practices regarding Biomedical Waste
management.

Questionnaire was pre tested before the actual study by taking responses from 5 respondents
including doctor, nurse, technician, sanitary staff and ward boy.

Apart from the questionnaire, to understand the process and current practices related to
biomedical waste management in the hospital, observations were made throughout all the
wards with the help of checklist based on 2016 Guidelines on Biomedical waste management
issued by Ministry of Environment and Forest

Checklist for the observations of Biomedical waste management practices is attached on
annexure no.1

All the wards were assessed on a daily basis. The whole process of biomedical waste
management was observed in detail and also discussions were held with senior officials,
doctors, nurses and Class 4 employees which helped to understand the process. Discussions
also helped in understanding the attitude of the workers to some extent.

For the analysis, MS Excel and SPSS 22 were used. Descriptive statistics were used for the
analysis including frequencies and percentages. All the questions in knowledge and practice
part were taken in consideration and percentages and frequencies were calculated overall as
well as per category.. In the Attitude section, 7 questions were taken for the analysis part as
these were important from the point of view of safe management efforts of biomedical waste
management. Cross tabs analysis was used for the attitude section.

Analysis for Knowledge and practice section was based on self scoring system and for
attitude

Section Total no. of questions Scoring

Knowledge 13 Correct response= 1,
incorrect response=0

Practice 13 Correct response= 1,
incorrect response=0,

11




Attitude

13

Strongly agree=4, agree=3,
disagree=2, strongly
disagree=1 and
nocomment=0

part; we have followed the likert scale. The scoring table is mentioned below:

RESEARCH QUESTION

What are the existing knowledge, attitude and practices regarding Biomedical Waste
Management among healthcare personnel in J.P. Hospital Bhopal?

RESEARCH OBJECTIVES:

1) To determine knowledge and practices among healthcare workers regarding Biomedical

Waste Management

2) To assess attitude among healthcare workers regarding Biomedical waste Management

12




ORGANIZATION STRUCTURE IN HOSPITAL

Civil Surgeon

Hospital
(Accreditation
Coordinator)

Specialist
Doctor

Office
Administratpr
(A.0)

1
l RMO |
1
l 1.Supervisor |

3.MO

2. Matron 4.LAB

5.PHARMACY
6.IMAGING
7.DRIVERS

Head Nurse

Staff nurse

trainees

njijiin

RESULTS AND OBSERVATIONS:

Office
supritendent

Personal observation was made throughout all the departments in the hospital on the basis of
Checklist. Checklist was made with the help of discussion with Biomedical waste

Department In charge and Guidelines 2016

ORGANIZATIONAL STRUCTURE FOR BIOMEDICAL WASTE MANAGEMENT
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Civil
surgeon

fi

Residence
Medical

Officer

[~

Matron

Nursing
sister

Staff nurse

Supevisorr

Class IV

[
[
[

When talking about the practices related to Biomedical Waste Management in the Hospital,
all the health workers seem to practice pretty good in this area.

Needle cutter BMW Collection
Hypochlorite solution | PPE kit usage
BMW Segregation Records
General waste | Color coded trolleys
segregation

Symbol on | Labelling
bags
Mercury spill | Time
management
Details on bag Bar coding

e Needle cutter was present in each and every ward and cleanliness was maintained.

e Biomedical waste and General waste were separately segregated at the point of
generation

e In few wards and at the time of waste collection, workers don’t use PPE kit while
dealing with Biomedical Waste

e Healthcare workers actually report to their senior about the problems they deal with
handling of the waste.

14




Trainings are done on frequently basis regarding practices of biomedical waste
management.

Hypochlorite solution was made every day in the wards, actually all the staff was
confused regarding the use of white puncture proof for needles

There were hoardings for biomedical waste, mercury spill management, needle stick
injury and cleaning process in all the wards.

Cleanliness was observed in all the wards , daily mopping and grooming were done
Bar-coding of the waste bags will be available from the next month

They maintain records of biomedical waste frequently.

Special attention is given for dealing with the waste in Labor room, O.T, Trauma and
blood bank.

Color coded trolleys were not used for collection of waste.

At times, waste was not collected from the wards on daily basis.

Non chlorinated plastic bags were unavailable for few days due to stock issues.

The waste was collected on a particular time from each ward

Biohazard symbol was present in all the containers

There is no weighing machine in the hospital to weigh the weight of the waste

15




PROCESS OF BIOMEDICAL WASTE MANAGEMENT IN HOSPITAL

eSegregation is at the point of generation .
eBiomedical waste and general waste are kept separated, color coded bins are followed
properly.

eBiomedical waste and general waste both are colected twice in a day, one in morning and
the other time in the night . Waste is collected at the particular time from each ward

eGreen color trolleys are used for collection and most of the collectors use PPE kit while
handling

v

*Gloves, linen are pretrated in hypochlorite solution before throwing them.
eSyringes are soaked in hypochlorite solution

— X

pretreatment

Intramural
transport

eTransport of the waste within the hospital takes lot of time as the place is large and laso
there is no shorter way of transport

storage

e After collection of the waste, the waste is stored in central store area and the waste
collector truck comes veryday at 9 am in the morning and take the waste from the store
area after checking the records.

16



Distribution of Participants with respect to their designation is described in the table no. 1

Category Respondents | % Distribution
Doctors 12 15.6
Nurses 27 35.1
Lab
techncians | 17 22.1
Class Iv 21 27.3
Total 77 100.0
Respondents
m Doctors M Nurses Lab technicians m Class v

Correct responses for questions on knowledge regarding Biomedical waste Management

Doctor | perc | Nurs | perce | Lab perce | Class | perc | Total | perce
Objective of | s enta | es ntage | Technician | ntage | IV enta | (77) | ntage
questions (n=12) | ge | (27) s(17) (21) ge
Knowledge 8 66. | 12 444 |11 64.70 | 4 19.0 |35 |45.45
about 67 4 4

17




Biomedical

Legislation

Awareness 12 100 | 26 96.2 | 17 100 16 76.1 |71 |92.20
about 9 9

importance of

BMW

legislation,

segregation

and

generation

Knowledge 7 58. |5 185 |7 4111 |1 0.04 |20 |25.97
about 33 1

infectious

waste

generation

Knowledge 12 100 | 26 96.2 | 14 82.35 |15 714 |67 |87.01
about  color 9 2

coded bags

Maximum 9 75 |13 48.1 |4 2352 |8 38.0 |34 |44.15
storage time 4 9

limit for

untreated

waste

Knowledge 10 83. |20 740 |10 58.82 |9 42.8 |49 |63.63
about  color 33 7 5

coded bags(

red)

Importance of | 12 100 |24 88.8 | 15 88.23 | 16 76.1 |67 |87.01
Hypochlorite

solution

Recognition 9 75 | 26 96.2 |12 70.58 | 20 95.2 |67 |87.01
of biohazard 9 3

symbol

Importance of | 12 100 | 26 96.2 | 16 59.25 | 6 352 |60 |77.92
records 9 9

handling

Knowledge 8 66. | 22 814 |14 82.35 |12 57.1 |56 |72.72
about  color 67 8 4

coded bags(

white)

Awareness 7 58. |15 555 |7 41.17 | 8 38.0 |37 |48.05
about 33 5 9

treatment  of

Liquid water

waste

Awareness 7 58. |4 148 |1 588 |4 19.0 |16 | 20.77
about 33 1 4

Incinerator

facility

Knowledge 12 100 | 23 85.1 |16 94.17 |11 52.3 |62 |80.51

18




about 8 8
biomedical
team

In Knowledge section, 92.20% of the respondents are aware about the importance of
Biomedical Waste Segregation, generation and Legislation; in all the four categories more
than 75% of the respondents are aware about the importance. On the other side 87.01
respondents know about the color coded bins segregation, Biohazard symbol and they know
the importance of Hypochlorite solution. While shockingly only 20.77 % of respondents were
aware that there is no incinerator facility in the hospital facility and also 25.97 % of them
really know about total amount of infectious waste generated from the hospital. Only 48%
actually know about the liquid waste water treatment solution in their hospital. 80.51% knew
about the Biomedical waste management team which is a good indication regarding the
awareness.

Correct responses for questions on Practices regarding Biomedical waste management

Obijective of questions | Doctor | % Nu | % Lab | % Clas | % | Total | %
S rse Tec sV
S hnic
ians

Color coding | 12 100 |27 |100 |11 |64.7 |12 57. | 62 80.51
segregation is important 0 14
at point of generation
Importance of reporting | 12 100 |25 |92. |14 |823 |16 59. | 67 87.01
related to injuries in 59 5 25
BMW
Importance of Training | 12 100 |21 |77. |14 |823 |11 64. | 58 75.32
programmes 78 5 70
Importance of training | 10 833 |14 |51. |6 35.2 |12 57. | 42 54.54
programmes 3 85 9 14
Practice of following | 12 100 |23 |85 |16 |941 |21 100 | 72 93.50
color coding bins 18 1
Immediately discarding | 12 100 |27 | 100 |7 41.1 | 17 80. | 63 81.18
the used sharp needles, 7 95
syringes and slides
Preparation of | 7 583 |27 | 100 |17 |[100 |15 71. | 66 85.71
Hypochlorite solution 3 42
Importance of records | 7 58.3 |27 |100 |14 |823 |5 23. | 53 68.83

3 5 80
Importance of PPE 12 100 |27 | 100 |13 |764 |21 100 | 73 94.80

7

Informing the BMW |12 100 |27 | 100 |17 |100 |16 76. | 72 93.50
Committee about 19
untreated waste

19




awareness of Hepatitis | 12 100 |27 | 100 |15 |88.2 |10 47. | 64 83.11
B vaccination 3 61
Awareness of Tetanus | 12 100 |27 | 100 |17 100 |15 71. |71 92.20
Vaccination 42
Amount of waste to be | 10 833 |25 |92. |13 |76.4 |15 71. | 63 81.18
filled in waste bag 3 59 7 42

In the Practice section, 94.80 % of the respondents that is the highest among all the practices
responded that they use PPE kit while handling Biomedical waste , 93.50% of the
respondents do inform the committee about the untreated waste which is stored for more than
48 hours and also they follow the practice of putting waste in specific color coded bins.
Approximately 92.20 % of the total respondents got tetanus vaccination and 83.11 % were
vaccinated from Hepatitis B. 75.32% want to attend the training programmes but only
54.54% attended the training programme for Biomedical Waste Management in past year.
68.83% of the total respondents maintain records related to biomedical waste management in
their respective wards and 81.18% immediately discard used needle, syringes and slides.

Among doctors, maximum of them responded correct towards Practices
(91.02%) and 80% responded correctly in the knowledge section.

Among staff nurses 92.3% of them are following correct practices towards Biomedical Waste
Management but if we look at the knowledge, 68% of the total staff nurses have responded
correctly to all the questions in knowledge section

Among Lab technicians, 78.73 % correctly followed Practices and 65.15% of them correctly
answered the knowledge section.

20




Among class IV employees,82 % of them correctly follow the practices and 65% of them do

know about the Biomedical waste management and related factors.

Table no.7

S.No | Attitude questions

1 . Safe Management of Biomedical Waste is not an issue at all:

2 Waste Management is a team work

3 Safe Management efforts of Biomedical Waste increase the financial burden on
management

4 Importance of training of Healthcare Personnel regarding BWM practices

5 Vaccination against Hepatitis B, Tetanus are important

6 Significance of putting the waste in assigned containers

7. Significance of PPE in Handling of Biomedical waste:

When we talk about attitude, in our research we took 7 questions for the analysis part. | think

these questions are important from the point of view of Successful Implementation of

biomedical rules. All the questions are listed on table no. 7 and all the frequencies and

percentage distribution is shown with the help of tables and bargraphs.

. Safe Management of Biomedical Waste is not an issue at all:

Cumulative
Frequency | Percent Valid Percent | Percent
Valid 4 7 9.1 9.1 9.1

3 7 9.1 9.1 18.2

2 35 455 455 63.6

1 24 31.2 31.2 94.8

0 4 5.2 5.2 100.0

Total 77 100.0 100.0

This question was asked to know the importance of safe biomedical waste management

among the healthcare personnel. Maximum respondents disagree with the statement that this

21




is not an issue at all contributing to 45.5% of 77 respondents , 35.5% strongly disagree with
the statement and 5.2% of them have no idea about the statement as their answer was neutral
on this. All the doctors strongly disagree with the statement followed by Class Iv and Staff
nurses and finally lab technicians being the lowest. Out of 7.1 % of people who strongly
agree with the fact, majority belong to Class IV employees in the facility.

The distribution of responses according to the designation is being explained in the Bar
Graph below.

Safe management of Biomedical waste is not an issue at all:

Distribution of responses from the item Safe management of Biomedical waste from the likert scale

Designation
Class iv doctor LT Staffnurse | Total
Safe Management of 4
Biomedical Waste is not an strongl
issue at all: y 4 0 ! 2 !
agree
3 4 0 1 2 7
2 4 0 13 18 35
1 5 12 2 5 24
0 4 0 0 0 4
Total 21 12 17 27 77
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Bar Chart

204

15

Count

10

4

3

Waste Management is a team work

2

issue at all:

1 a0

. Safe Management of Biomedical Waste is not an

Frequency

Percent

Valid Percent

Cumulative

Percent

Designation

M Class iv
@ coctor
OLT

M staffnurse
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Valid 4 38 494 49.4 49.4
3 36 46.8 46.8 96.1
2 1 1.3 1.3 97.4
1 2 2.6 2.6 100.0
Total 77 100.0 100.0
Count
Designation
Class iv doctor LT Staffnurse | Total
Waste Management is a 4 6 12 7 13 38
team work 3 15 0 8 13 36
2 0 0 1 0 1
1 0 0 1 1 2
Total 21 12 17 27 77

The question’s objective is to test the people attitude towards working together as a team to
practice biomedical waste management. Basically 49.4% of the 77 people strongly agree with

the statement followed by 46.8 % who agrees with the statement. Important thing is only less

than 3% don’t think that waste management is a team work which shows positive attitude of

maximum people. Every doctor strongly agrees with the statement and class 1V employees

also responded positively.
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Bar Chart

15— Designation
B Class iv
@ doctor
OLr
B staffnurse
10
e
=
3
O
o
5-—
- B 'l
4 3 2 1
Waste Management is a team work
Safe Management efforts of Biomedical Waste increase the financial
burden on management
Cumulative
Frequency | Percent Valid Percent | Percent
Valid 4 7 9.1 9.1 9.1
3 28 36.4 36.4 45.5
2 20 26.0 26.0 71.4
1 17 22.1 221 93.5
0 5 6.5 6.5 100.0
Total 77 100.0 100.0
Crosstab
Count
Designation
Class iv doctor LT Staffnurse Total
Safe Management efforts of 4 0 6 1 0 7
Biomedical Waste increase 3 8 0 11 9 28
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the financial burden on 2 5 1 1 13 20
management 1 3 5 4 5 17
0 5 0 0 0 5
Total 21 12 17 27 77
Bar Chart
Designation
M Class iv
[ doctor
125 CLr
M staffrurse
10.0=
=
S |
° )
L
5.0
2.5
0o=
4 3 2 1 [n]

Safe Management efforts of Biomedical Waste
increase the financial burden on management

According to my opinion if we follow safe and sustainable practices of waste management
then | have to disagree with the statement-Safe management efforts of Biomedical Waste
Management increase the financial burden on hospital management. As we preach on
producing less waste and we somehow managed to recycle some stuff, then it does not
increase the financial burden instead the management will need less resources to manage the
waste produced.

22.1% of the total strongly disagree with the statement and the maximum people i.e. 36 % do
agree with the statement and nearly 6 % have no comment on this.

If we look at this category wise, then shockingly more than 50% of doctors strongly agree
with the statement and Staff nurses have responded strongly disagree in majority, almost 13
of them out of 27 says this response. When we talk about those 6% who have no comment on
this question, all belong to class IV category.
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Importance of training of Healthcare Personnel regarding BWM practices

Cumulative
Frequency | Percent Valid Percent | Percent
Valid 4 63 81.8 81.8 81.8
3 14 18.2 18.2 100.0
Total 77 100.0 100.0
Count
Designation
Class iv doctor LT Staffnurse | Total
Importance of training of 4 12 12 15 24 63
Healthcare Personnel 3
regarding BWM practices o 0 2 3 14
Total 21 12 17 27 77

Importance of training is important in any organization for development in the staff. When
we asked them about the importance of training regarding BMW practices, 81.8 % of the
total strongly agree with the statement and rest of them answered in an agreed manner. If we
look at this category wise, 100 % of the doctors, 88.88% of the staff nurses, 88.3% of Lab

technicians and 44.44% among class IV workers strongly agree with the statement.

27




Count

Bar Chart
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157
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Importance of training of Healthcare Personnel
regarding BWM practices

Vaccination against Hepatitis B , Tetanus are important

Cumulative
Frequency | Percent Valid Percent | Percent
Valid 4 52 67.5 67.5 67.5
3 25 325 325 100.0
Total 77 100.0 100.0

Designation

M Class iv
@ coctor
OLT

M staffnurse
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Vaccination against tetanus, hepatitis B is important here in Biomedical Waste Management looking at
the cases of needle stick injuries. 67.5% strongly agree with the statement and 32.5% agree with the
statement. No one even disagree with the statement. Category wise, 100 % of doctors, 74.07% of the
staff nurses, 52.9% of lab technicians and 52.3% of class IV workers strongly agree with the vaccination

against hepatitis B and tetanus is important and rest among all the categories agree with the statement.

Count
Designation
Class iv doctor LT Staffnurse | Total
Vaccination against 4 11 12 9 20 52
Hepatitis B , Tetanus are 3
. 10 0 8 7 25
important
Total 21 12 17 27 77
Bar Chart
o0 Designation
B Class iv
M doctor
o
M staffrurse

Count

4 3
Vaccination against Hepatitis B , Tetanus are important
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Significance of putting the waste in assigned containers

Cumulative

Frequency | Percent Valid Percent | Percent

Valid 4 43 55.8 55.8 55.8
3 34 44.2 44.2 100.0
Total 77 100.0 100.0

55.8 % among the 77 respondents strongly agree with the significance of putting the waste in
assigned containers and rest nearly 45% agrees with the statement. There is a good number
of people in almost all the categories who strongly agrees with the significance of labeling.

Crosstab
Count

Designation

Class iv doctor LT Staffnurse [ Total
Significance of putting the 4 4 9 9 21 43
waste in assigned 3
containers 17 3 8 6 3
Total 21 12 17 27 77
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Bar Chart

o Designation
M Class iv
@ coctor
OLT
M staffnurse
20

Count
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Significance of putting the waste in assigned containers

Significance of PPE in Handling of Biomedical waste:

Cumulative

Frequency | Percent Valid Percent | Percent

Valid 4 51 66.2 66.2 66.2
3 26 33.8 33.8 100.0
Total 77 100.0 100.0

Personal protective equipment is utmost important while dealing with any kind of waste in
the Hospital or any healthcare facility. This question was framed to look what the personnel
think about the significance of PPE in Biomedical Waste Management. 66.2% among the
total strongly agrees with the significance and rest agree with that.
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Crosstab

Count
Designation
Class iv doctor LT Staffnurse Total
Significance of PPE in 4 11 7 13 20 51
Handling of Biomedical 3
10 5 4 7 26
waste:
Total 21 12 17 27 77
Bar Chart
Designation
M Class iv
[ doctor
CLr
M staffrurse

Count

i

3

Significance of PPE in Handling of Biomedical waste:

32




CONCLUSION AND RECOMMENDATIONS:

The status of knowledge among the respondents in some aspects was found to be as follows:
Majority of the respondents aware about the legislation, segregation and generation of
biomedical waste and regarding knowledge about color coded bags .Maximum of them could
recognize the Biohazard symbol and also knew the importance of Hypochlorite solution.
While nearly 1/4" of them knew about infectious waste generation in the hospital and less
than 1/4™ were aware about the incinerator facility in the hospital. Less than half of the
respondents were aware about the treatment of liquid waste water treatment and also they did
not know about maximum time limit for untreated waste.

The status of practice among the respondents in some aspects was found to be as follows:
Maximum of them correctly followed the practice of color coded bins, attended training
programmes, use PPE kit while handling waste and also they inform the committee regarding
injuries and untreated waste. Less number of respondents attended training programmes in
past one year and also few respondents maintain the records of biomedical waste
management.

Process of biomedical waste management lacks monitoring as the transport of waste does not
function properly and waste collection also has to be monitored as only green colored trolleys
are used. With the help of personal observations, it was found that the most of the wards, they
do not maintain the records properly .Those who collect waste, don’t use PPE most of the
time. Only green colored trolleys are used for collection of waste. During the personal
observations, it was found that they have a lenient attitude towards biomedical waste
management as most of the staff does think that there is more important work in the
administration other than Biomedical Waste Management. There are practices which are yet
to be followed by the hospital staff and management according to 2016 guidelines.

Attitude was assessed looking over some parameters as follows:

Maximum respondents disagree with the statement that safe management efforts of
Biomedical waste management is not an issue at all and few of them have no idea about the
statement as their answer was neutral on this

Thus there is a need to improve their attitude towards importance of safe management efforts
of Biomedical waste Management. Nearly half of them also think that safe management
efforts of biomedical waste management increase the financial burden on management . This
helps us to find out that they don’t know the relation between economy and safe practices.
Maximum of them have a positive attitude towards importance of training regarding
Biomedical waste management practices , vaccination against tetanus and Hepatitis B, waste
management is a team work and significance of PPE
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RECOMMENDATIONS: Monthly training programs and workshops is must to
increase their knowledge and improve their attitude towards some biomedical waste
management practices.

Use of PPE Kit must be emphasized in training programmes and workshops.

Monitoring and supervision should be strengthened regarding the use of PPE is
required.

.Monthly audits and meetings should be done

I would suggest starting the liquid treatment plant in the hospital premises for the
treatment .Not only the staff but also the patients must understand the need of safe
management of biomedical waste, which could effectively improve the attitude
positively towards this issue. We should start raising this issue publicly with the help
of radio, newspaper articles, blogs and IEC material. | think we need to make people
aware about the importance of Biomedical Waste similar to other social issues
because ultimately this can impact the health status of the society.

Hospital should start with the small awareness campaigns in the premises and should
start with the radio stations in the hospital for daily news and events.

There should be days where all the staff can communicate together, so hospital
administration can do small functions. These functions can build the communication
gap among the staff and also these can act as a platform for raising awareness and
improving attitude towards safe biomedical waste management.

Overall we can conclude that out of total 77 respondents, 82.54% correctly followed
Biomedical waste Management Practices , 65.45% responded correctly regarding Knowledge
of Biomedical waste management Legislation, segregation, practices , generation and other
knowledge related variables. All the workers correctly followed the most of the practices but
they need to enhance their knowledge in the management of biomedical waste in terms of
legislation, segregation and generation of waste. We need to pay attention towards attitude
among staff related to healthcare practices as some of the important questions have maximum
negative responses. During the personal observations and discussions, it was found that they
have a lenient attitude towards biomedical waste management as most of the staff does think
that there is more important work in the administration other than Biomedical Waste
Management.

When we talk about the practices and process of Biomedical waste Management, they were
being practiced good by the healthcare personnel overall and also the process of biomedical
waste management is per the 2016 rules and guidelines. PPE should be made compulsory
anyhow, because most of the time waste collectors don’t follow this practice. Maintenance of
records is not done properly in all the wards, dew wards maintain and handle the records very
well. The only process which needs to be overlooked is the process of Intramural Transport
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of waste because the route of transport should be small in this hospital due to large
infrastructure; the shortest route is not feasible.

. Knowledge is also not so good here but it can be improved.

Thus, Training programs and workshops on Monthly basis are must here for all the staff for
increasing the knowledge and improving attitude of the staff. Staff nurses are actively
involved in the practices so they should be made as a role play model for improving the
attitude of all the staff as they directly monitors class Iv and Lab technicians and also they
help the doctors. Biomedical team is not fully formed here; basically one sister in charge
monitors the entire hospital, so there should be more active members in here. | think
monitoring and supervision is must in the huge hospital like J.P. Hospital. They can conduct
monthly audits and meetings related to this issue.

Attitude plays a key role in one’s day to day life practices. Attitude takes time to change and
it does not happen overnight, therefore we should bring out some activities in the hospital
itself to motivate the staff for their duty. There should be days where all the staff can
communicate together, so hospital administration can do small functions. These functions can
build the communication gap among the staff and also these can act as a platform for raising
awareness and improving attitude towards safe biomedical waste management. Not only the
staff but also the patients must understand the need of safe management of biomedical waste,
which could effectively improve the attitude positively towards this issue. We should start
raising this issue publicly with the help of radio, newspaper articles, blogs and IEC material. |
think we need to make people aware about the importance of Biomedical Waste similar to
other social issues because ultimately this can impact the health status of the society.

Hospital should start with the small awareness campaigns in the premises and should start
with the radio stations in the hospital for daily news and events. Also, | would suggest
starting the liquid treatment plant in the hospital premises for the treatment and involvement
with Glass dealers for recycling purposes.
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ANNEXURE:

CHECKLIST

CHECKLIST

Needle cutter

BMW Collection

Hypochlorite solution

PPE Kit usage

BMW Segregation

Records

General waste | Color coded trolleys
segregation

Symbol on | Labelling
bags
Mercury spill | Time
management

Details on bag
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KNOWLEDGE, ATTITUDE AND PRACTICE STUDY ON BIOMEDICAL
WASTE MANAGEMENT IN A DISTRICT HOSPITAL, BHOPAL (M.P.)

My name is Soumya Shrivastava and | am a student of IIHMR University, Jaipur. | am asking you to
take part in this research study to assess Knowledge, Attitude and Practices among Healthcare
workers regarding Biomedical Waste Management.

| want to be sure that you understand the purpose and your responsibilities in the research before
you decide if you want to be in it. Please ask me to explain any words or information that you may
not understand. A quantitative assessment will be conducted with the help of self-administered
guestionnaire to gather information on KAP regarding BWM. This is a research study and not a
healthcare provision. If you agree to participate, this is a self-administered questionnaire where
there are questions which will assess your knowledge, attitude and practice. The process will take 30
mins .Your response will be recorded on paper. | will destroy the paper when this research will be
completed.

This study is being conducted to identify the gaps if any in Biomedical waste management in the
hospital so that better implementation of BMW rules can be carried out. You can refuse to answer
any of the questions. | will make every effort to protect your privacy while you are in these
activities.

You may choose not to take part at any time. If you choose to participate , this will not be told to
anyone.

| will protect information about you and your participation in this program to best of our ability. | will
not use your name in my report.

You will not receive any compensation for participation in this study. You will not receive any
incentive or benefits.

This research has been received and approved by institutional review board of IIHMR in Jaipur. If you
have any questions about how you are treated during the study and your right as participants you
may contact on this number 7506596126.

Statement to be made by respondent

| have read this consent form completely this consent have been read me out loudly. All my doubts
have been cleared. | can withdraw my participation anytime if choose to | have understood this. |
have received and understood the information about my doubts. Content of this consent form has
been explained to me .

Signature
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NAME DESIGNATION
AGE DEPARTMENT

SEX YEARS OF EXPERIENCE

Please tick on the correct option out of the given responses:
KNOWLEDGE

1.) Biomedical waste (Management and Handling) rules were first proposed in
IHEIG waste ( Holordie AR gsfoien) AT #1 9did ugell IR & I@ERT AT?

a.) 1997 b.)1998 c.)1999 d.) 2000

2.) Do you think it is important to know about BM waste Generation, segregation and legislation?

FIT YA o[ ¢ T TAARTT FaY FT 3G, e 3R [QUe & X & Sear
TR §?

a.) Yes gl b.) No sI&r c.) Don’t Know 9T sTar d.) Ican’tSay aTgr
AT FhdT/Thar

3.) The approximate infectious waste generated among total waste generated from a healthcare
facility

forell oY 3rETaTer 3ryar Taeey A &g A HehiHAe FEl G fhelall Scdest glal 87

a) 10- b) 30- c) 50- d) 80-
20% 40% 60% 90%
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4.) Knowledge about Color coding segregation of Biomedical Waste

T 3T T & AR SANARSHT HaX I e H HT AT 872

a.) Yes ?I'J b.) No Hﬁ' c.) Don’t Know 9dT F@' d.) Icant Say F—Iﬁ'
AT HhdT/Fhar

5.) Maximum storage time limit for untreated waste?

HATRT FR 1 e T as R off S & W@ Tha &7

a.) 24 b.) 48 «c) d.)
hours hours 64hours 72hours

6.)Which of the following does not go in Red bag?

SAH H DIAAT ol A & Aol H T8I SATTIN?

a.) Gloves(GEdTsl) b.) Bottles(STcTel) c.) Intravenous tubes(sTET HallelaTell tube) d.)
Laboratory ( JITITRITET a?ﬂﬁ)cultures

7.) Do you know the use of Hypochlorite solution in waste management?

FIT I gIBUIFARISE solution & 3UATT & IR H TdT g7

a.) Yes ar b.) No &gl c.) Don’t Know IdT gl d.) I cant Say et
T Gehd/Aehal

8.) Can you recognize the biohazard label? FIT 3T STAESTS oIdel Pl UgAT Tohd &7

a.) Yes ar b.) No &Tgr c.) Don’t Know IdT Tl d.) IcantSay Ter
T TehdT/Aehal

9.)Is it important to retain the records of handling BMW by Healthcare Facilities? STIT HfSehel
FAL F T Helode & foT Fa7 RFPET T IWT ST 87

a.) Yes gl b.) No aTgr c.) Don’t Know IdT sTgr d.) | cant Say 7@l
AT FhdT/Thar

10.) Waste sharps including metals comes under ------- Category waste a‘fﬁﬁ PN AT ETIF_I;
g o & Fay A 3T &2
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a.) Yellow b.)Red c.) White d.) Blue

11.) Reasons for putting the waste in wrong bin

ITTd FHaAX T ITAd Sed H SToled I FIAT HRUT &I ol g7

a.) Lack of knowledge  b.)Waste being full c.)In-appropriate location d.) Lack of
description or symbol

12.) Treatment of Liquid waste in your Facility?3T9eh 31ETdTel & el X & Scllal ol LA

£?

a.) Yes ar b.) No =T&r c.) Don’t Know 9dT Tar d.) Ican’tSay aTgr
T FhdT/Thal

13.) Availability of Incinerator facility in the hospital? FIT 39 3F9dTel H FHIHCTRIH 872

a.) Yes ar b.) No =T&r c.) Don’t Know 9dT Tar d.) I can’t Say el
T Gehdl/Aehal

ATTITUDE

1. Safe Management of Biomedical Waste is not an issue at all: STAIATSHA HAY &I ﬁTﬁ‘ﬁH
U TgH Heal foersher o e g7 ( 39hr AT §dI0)

a.) Strongly agree q?-ldlblc\éch{-lsd-ld b.) Agree HgHd c.) Disagree 3HgHd d.)
Strongly Disagree Wﬂ%ﬂﬁ e.) no comment

2. Waste Management is a team work FAY FT THYUST T A JghY hicd dlell hIH %’?

a.) Strongly agree qudlhlc\élch{-lsd-ld b.) Agree HgHd c.) Disagree 3dgHd d.) Strongly
Disagree WW e.) no comment

3. Safe Management efforts of Biomedical Waste increase the financial burden on management.

SASHT HE HT GIE AT FAT IEIATA TR BISATIT ol ToTdehell g2

a.) Strongly agree E{'UHTC@WH b.) Agree HgHAd c.) Disagree JIHgHd d)
Strongly disagree qu?-rrqjaxmr-r e.) no comment
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4.) Significance of labeling the containers %X & [3edl &I ol Hlal T HGcT &7

a.) Very Significant Elg?lﬂ%?ﬂ?‘l’ b.) Significant WH'\U‘T c.) Slightly significant TSI
H%c?'qtﬁ' d.) Not significant ﬂ?ﬁ'ﬂ?‘lﬂﬁ %’ e.) no comment

[N

5.) Importance of training of Healthcare Personnel regarding BWM practices SOASHA waste
JHYA & I A TARXLT HiAAT & JIRAGT0T FT fhd=lT Agea g2

a.) Very Important w b.)important ST& c.)Somewhat Important IS ga
d& Sl d.) Not Important ST&I &l g e.) no comment

6. Vaccination against Hepatitis B , Tetanus are important hepatitis B, tetanus & m

EIRTRIOT ATl ST 67

a.) Strongly agree C\\'i-ldlhl‘\élch(-lad-ld b.) Agree HgHd c.) Disagree JHgHd

d.)Strongly Disagree Qﬂdlkj\éqw-l{-lsdid e.) no comment

7. Informing the waste collection team after putting wastes in wrong bins is necessary FAY F

I f3sa & /o & SR A/ 39 FAT EF Y FdT IETh GHSIT 87

a.) Strongly agree q?-ldlblc\éch{-lsd-ld b.) Agree HgHd c.) Disagree JIHgHd d.)
Strongly Disagree Wﬂ%ﬂﬁ e.) no comment

8. Significance of putting the particular waste in assigned containers with labelsTdI¥ ¥ @r
faRIY @ & labelled fSea & STolell &, $H ST &l Hgcd fehdell 87

a.) Very Significant WU‘[ b.) Significant W'CI;UT c.)Slightly significant 13T
Wﬁ' d.)Not significant ﬂ??ﬂ?‘lﬂﬁ' %e.) no comment

9. Informing the BMW Committee about the incidents related to mishandling of Biomedical Waste is
necessary STAIATSH hal Pl TS H o AT & HRUT gl el GSA3 T & IR #H,
BMW &fATT T gied e 3maeash g2

a.) Strongly agree m b.) Agree HgHd c.)Disagree JdeHd d.) Strongly

a

Disagree a\\ﬂdlk-lc\échdﬂ-lsd-ld e.) no comment

10. Informing the BWM Committee about the untreated waste which is stored for more than 48

hours is necessary: 48 ¢ & FIGT W g-(r HﬂWIﬁT—T FAX & dX A BWM AT i
id & HaeTs §7?
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a.) Strongly agree qudlqﬂélch{-lsd-ld b.) Agree HgHd c.) Disagree 3THgHd d.) Strongly

Disagree c\\UdN‘\échd-N-lst e.) no comment

11. Do you feel that colour coding of bins should be strictly
implemented for successful BMW management? arat Afsha &= & dhadqds geie & fou fBeal

& T & AT § RIS HAT HEAYUTAI] gl =AMET?

a.) Strongly agree a\udlqﬂéch{-lsd-ld b.) Agree HgHd c.) Disagree JHgHd d.)

Strongly Disagree CLUdIH‘\éqadiHSHd e.) no comment

12. Do you feel that you should know about preparing Hypochlorite Solution? E'I??'qﬁT:I—TvﬂTIBE'
solution @I ST 3TIh! 3TTAT ATTRT?

a.) Strongly agree CLUdIH(\éIqust b.) Agree HgHd c.) Disagree 3HgHd d.)
Strongly Disagree WWH e.) no comment

13. Significance of PPE in Handling of Biomedical waste: SATASHT waste T ?@' gy H
PPE &T #gcd g?

a.) Very Significant Wﬁ b.) Significant ﬂ%ﬁ‘{u‘f c.) Slightly significant TSI
?Flﬁ'q'oﬁ' d.) Not significant ﬂ?ﬁ'ﬂ?‘lﬂ'@' %’e.) no comment

o

PRACTICE:

1. Color Coding segregation/separation of Biomedical Waste is at the point of generation: SI&

FIRT 3cUeaT BT § dF HAX Pl HolX PISIT & FATT T 37697 FA 82

a.) Yes BTu b.) No =ar c.) Don’t Know 9dT sTar d.) Ican’tSay gl
AT FhdT/Thar

2. Reporting any incident related to biomedical hazard or injury: STAASHA waste & FFofea
SIS &1 TeaT @I AT FRIT A 57

a.) Yes BTu b.) No a_-l'éT c.) Don’t Know 9dr a_-l'éT d.) lcan’tSay H’@f
T ThdT/Thar

3. Do you attend the Training programs conducted for Biomedical waste Management?

SAARHS waste & TET THYT & AT gl arelr UiAeIoT A A 3T BEar o g7
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a.) Yes ar b.) No =ar c.) Don’t Know 9dT gl d.) Ican’tSay gl
T FhdT/Thar

4. Attended the training program in past one year O&el AT §'Q' gfeToT FRIGH A HET =T
g7

a.) Yes ETU b.) No Hﬁ' c.) Don’t Know YdT o‘-l'é’l' d.) |can’tSay F—Iﬁ'
AT Hhdl/Fhar

5. Putting wastes in wrong bins FIT 3T fRdr 8 X F [GAY Sed F ool ITald Sed H
STld 872

a.) Yes ar b.) No =ar c.) Don’t Know 9dT gl d.) Ican’tSay =gl
T FhdT/Thal

6. Immediately discarding the used sharp needles, syringes and slides 39T & oY ST dTel
fafiersiser 3R Forssd &t 317 qa BF S 82

a.) Yes ETU b.) No o'-l?l’ c.) Don’t Know YdT a'-l?l’ d.) |can’tSay F—Iﬁ
T TehdT/Aehal

7. Do you know to prepare hypochlorite solution?@dT 3Tdehl gBUIFeRISe solution ST 3TAT

g7

a.) Yes ar b.) No =@r c.) Don’t Know 9dT gl d.) lcan’tSay Ter
T Gehdl/Aehal

8. Do you maintain records for proper Biomedical Waste Management?mw waste & F@f
g & foIv 39 Resa @d g2

a.) Yes ar b.) No =ar c.) Don’t Know 9T sTar d.) Ican’tSay gl
AT FhdT/Thar

9. Do you use PPE kit for handling BMW ? PPE kit &T 393197 &ld 87

a.) Yes gl b.) No T&f c.) Don’t Know IdT =gl d.) I cant Say
T8l &aT Wehcl/Hehcll  e.) Not Applicable ITa] 18T

10. Informing the BWM Committee about the untreated waste which is stored for more than 48
hours

a7




48 B¢ § TG W §U IR HoX & IR # BWM FRATT & gad & &7

a.) Yes ar b.) No =ar c.) Don’t Know 9dT gl d.) Ican’tSay gl
T Gehdl/Hehal

11. Have you been vaccinated against Hepatitis B? Hepatitis s & &l o917 § 3TdhI?

a.) Yes ar b.) No =ar c.) Don’t Know 9dT gl d.) Ican’tSay gl
T FhdT/Thar

12. Have you been vaccinated against Tetanus? Tetanus &T €Il o391 & 3TdahI?

a.) Yes ar b.) No =ar c.) Don’t Know 9dT gl d.) Ican’tSay =gl
T FohdT/Thal

13. Amount of waste to be filled in waste bag? fhdeT FTRT T BT AMRT Th HIX & Aol
aq?

a.) Half b.) One fourth c.) full d.) three fourth
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