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Introduction:
Biomedical waste is a complete waste that is 
generated during the healthcare delivery process 
within the healthcare facilities (HCFs).1 Th ere 
are two main types of healthcare waste; Hazard-
ous waste (Sharps, cytotoxic, radioactive, Infec-

tious, pathological, chemical, and pharmaceuti-
cal waste) and non-hazardous waste (general 
waste or waste that does not pose any biological, 
chemical, radioactive, or physical hazard).2 

Countries produce diff erent quantities of waste. 
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Most of the hazardous waste is produced in 
high-income countries (0.5kg/ hospital bed 
per day) against the 0.2kg waste in low-income 
countries. Nonetheless, low-income countries 
fail to separate the two types of waste, making 
it more diffi  cult to manage.3 Th e major source 
of waste in healthcare setup is house keeping, 
administrative, and food preparation activities. 
Another more dangerous are produced in wards, 
clinics, diagnostics, and operation theatre.4

Globally, typical waste comprises 85% non-haz-
ardous waste followed by 10% Infectious and 
5% chemical/ radioactive wastes.5 Owing to the 
increase in population, socio-economic burdens 
of the country, and COVID-19 pandemic, the 
healthcare waste production in the countries 
has increased.

According to impact analysis of COVID-19 in 
Taiwan, a total of 4.14% increase in healthcare 
production annually is observed in the said 
country.6

Asian developing countries have rapid urbaniza-
tion and population boom. Th is all makes the 
countries face the challenges of distribution of 
limited resources, and developmental limita-
tions like infra-structure, etc.7 Th e health care 
waste (HCW) generation varies from country 
to country. According to an environment asso-
ciation survey in Cambodia, a total of 342.54kg 
health care waste was generated against 3,114 
beds. Whereas in Japan the total amount was 
285,000 tons of infectious waste and 945,000 
tons of non-infectious waste was estimated. 
Mongolia on the other hand showed 2,655 kg 
per day of health care waste generation rate. Yet 
the Republic of Korea showed 82,633 tons of 
health care waste.8,9 India reported the health 
care waste generation ranging between 0.56 to 
2.31 kg/day, whereas in Bangladesh the rate was 
observed to be 0.5 to 1.58.10

Pakistan is a struggling territory in the list of 
third-world countries.11 It is continuously striv-
ing to fulfi ll the healthcare needs of its people 
by trying to strengthen the pillars of its health 
care system. Furthermore, owing to COVID-19 

a rise in the poverty level of 33.7% is projected 
which is doubling the eff ort to sustain the sys-
tem of the country overall.12 According to a 
mini review the total HCW generated in Lahore 
was amongst the highest in the country, and an 
HCW generation of the whole country varies 
between 1.28 to 2.0 kg/ day per bed.13 

Awareness and behaviors of the healthcare pro-
fessionals about diff erent steps of health care 
waste management including generation, seg-
regation, collection, storage, transportation, 
treatment, and end-up with fi nal disposal14 are 
key to keeping the health care system running 
safely thus protecting the health of patients and 
health care professionals in the short-term and 
also ensuring the sustainability of the environ-
ment in the long-term.15 Th is study was aimed at 
assessing the knowledge, att itudes, and practices 
(KA P) of the healthcare staff  in tertiary health-
care facility along with factoring in the determi-
nants that could aff ect the KA P.

Material and Methods:
An institution-based cross-sectional study was 
deployed from September 2018 to November 
2018 in Bolan Medical Complex (BMC) hos-
pital, Quett a. It is the administrative city of the 
province of Balochistan and is spread over the 
geographical area of 2,653 km2 (1,024 sq mi).16 
BMC is a state-of-the-art hospital with ter-
tiary level facilities for a catchment population 
of over 1.1 million.17 Th is makes it the largest 
tertiary care and teaching hospital of the prov-
ince, which is providing services in the fi eld of 
Neurology, Ophthalmology, General Medicine, 
Pulmonology, Psychiatry, and other medical sci-
ences. 

All the healthcare staff  (Doctors/ Paramedics/ 
Allied) working in the study sett ing in any cadre 
for 6 months and above were included in the 
study. Th e technique used for choosing sampled 
data was probability simple random sampling. A 
list of all the healthcare staff  was taken from the 
relevant units aft er ethical clearance. To equally 
divide the sample per unit, the proportional 
distribution of units/ sections was done related 
to sample size. Using a lott ery method, the re-
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quired staff  from each unit was then fi nalized 
and data was collected. 

Th e sample size (n) was calculated to be 264, us-
ing a formula:
          Z2 α/ 2p (1-p)
n= ______________ 
                  e2

where: e= 6% or 0.06, Z2= 3.84, α= 5% or 0.05, 
p=50% or 0.5

Th e dependent variables of the study were 
Knowledge, Att itude, and Practice about medi-
cal waste management. Th e independent vari-
ables were taken to be socio-demographic pro-
fi le, years of experience, and determinants like 
enabling factors, etc. A structured questionnaire 
was used to collect the data which was adopted 
from an established medical waste manage-
ment18 (MWM) tool. Th e questionnaire was 
a 23-item scale divided into four sections. Th e 
fi rst section was about the socio-demographic 
profi le of the hospital staff  like years of educa-
tion, department, etc. Th is is followed by a sec-
tion on assessing knowledge of the respondents 
about MWM and measured on a three-Likert 
scale of yes (0), no (1), and don’t know (2).  Th e 
att itude about MWM was measured using a fi ve-
Likert scale from strongly agree (0) to strongly 
disagree (4). Aft erward, the practice of the staff  
members was assessed using a three-Likert scale 
of always (0), sometimes (1), never (2). Finally, 
determinants that could aff ect the KA P of the 
respondents were assessed using a set of ques-
tions, and the responses were recorded using a 
three-Likert scale of yes (0), no (1), and don’t 
know (2). Data was entered into SPSS 20 and 
scores of all variables were calculated the cutoff  
point was sett led for the diff erentiation of every 
output variable.

Th e ethical approval from an internal review 
board of Health Services Academy was obtained 
to conduct the study. Formal permission from 
the management of the selected hospital was ob-
tained. Writt en informed consent was obtained 
from the participants before fi lling a question-
naire. Th e confi dentiality and anonymity of the 
participants were maintained throughout the 

research period.

Results:
Th e collected data shows the demographic char-
acteristics of the healthcare setup the gender 
wise distribution shown that 137 out of 264 
were females which 51.9% of the sample col-
lected and 48.1% were male participants. Th e 
reported mean age of the study participants was 
35.86±7.03 years, professionally 51.5% of to-
tal participants were doctors while 33.3% were 
nurses and the paramedical staff  was 15.5% part 
of the data. Th e working patron of the medical 
staff  of hospital was divided in three shift s so 
the data was collected from all the rotations. 
Th e data was collected from all departments 
i.e. medicine, surgery, gynecology, emergency, 
administration, operation theater and others 
but the major portion of the data was from two 
departments medicine (35.5%) and surgery de-
partment (25.5%). 

For the assessment of awareness about Medi-
cal Waste Management diff erent questions were 
included in the questionnaire such as where to 
thrown all the infectious blood/vomitus con-
taminated in waste bin (colour coded) or how 
to waste infectious patient’s body fl uids. Some 
about the handling of sharp objects which can 
cause infections like Hepatitis B, C & HIV etc 
and disposal of placentas. Results shows that 
almost all the participants of the research were 
aware about the hazards of the waste except a 
portion of paramedics. All the doctors respond-
ed that they knew about the waste management 
and the guidelines exist for it. Th e knowledge of 
nurses about the waste management was also 
satisfactory. But the paramedics were very less 
aware about its hazards and they are ones who 
are more prone to pricks contacts and suff ered 
from lethal diseases. Which is quite concerning 
and the major reason reported behind was lack 
of training and working capacity. Overall the 
results were found satisfactory in doctors and 
nurses but the awareness of paramedics need 
to be improve and on ground facts and fi gures 
portray a miserable state of waste management 
at BMCH as shown in the fi gure below.
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Th e att itude was assessed by likert scale and 
extracted with scores calculation by asking dif-
ferent questions. Th e overall att itude of the staff  
about MWM was noticed good about impor-
tance of infectious waste management, breaking 

of injection ampoule, incineration etc but they 
found confused about chemical disinfection is 
an eff ective method or not at all. 

Th e assessment of their practices was also per-
formed by diff erent questions in the question-
naire which results are shown in fi gure 2.

Th e assessment Knowledge (Awareness) Att i-
tude and practices was done in every profession 
with details including the environmental enable 
factors. Th e below mentioned table is showing 
the overall awareness, att itude, practices and en-
vironmental enable factors of all participants of 
this study separately.  

Out of 264 total participants 174(66 %) having 
high awareness 91(34.4%) were doctors, while 
90 (34%) were low awareness in which doctors 
were reported 45(17%). Th e overall results of 
participants of the study about att itude, where 
60.2% (159) were positive while 39.8% (105) 
were negative. Th e overall practices results are 
also given, where “Good” response was 77.3% 
(204) and response to “Bad” were 22.7 % (60). 
Out of 264, 114 doctors (43.1%), 62 nurses 
(23.4%) and 28 (10.6 %) paramedics respond-
ed to “Good”.  Overall response to statement 
of environmental enabling factors were 37.9 % 
“Yes” and 31.1 % were reported “No” and 31.1 % 
“Don’t know” respectively.

Discussion:
Bolan Medical Complex Hospital Quett a 
(BMCH) is a tertiary care level and teach-
ing hospital.  Generally the condition of waste 
management at BMCH is not satisfactory at 
any level. Findings related to the management 
of the solid and liquid wastes revealed alarming 
results. Th e wards depicted improper imple-
mentation of the waste management’s rules and 
regulations. Usually the waste was collected at 
the place from where it is being generated in all 
the wards. Color coding was implemented in 
few wards. And there was also partial labeling 
of infectious and noninfectious waste. Syringe 
cutt ing was not being practiced by the majority 
of the nurses in spite of the presence of the sy-
ringe cutt er. Th e closed bags and trolleys were 

Figure 1: Awareness of Doctors, Nurses and paramedics at a glance

Figure 2: Prac  ces of Doctors, Nurses and paramedics at a glance

Table 1: Overall awareness, att itude, practices and environmental enable 
factors

Variable Level

n=(264)
Total Num-
ber with 
Percentage

Profession
Doctor Nurses Paramedics

Awareness High 91 (34.4%) 26 (9.8%) 57 (21.5%) 174 (66%)

Low 45 (17%) 15 (5.6%) 30 (11.3%) 90 (34%)

Att itude Positive 87 (32.3%) 48 (18.1%) 24 (9%) 159 (60.2 %)

Negative 49 (18.5%) 39 (14.9%) 17 (6.4%) 105 (39.8 %)

Practices Good 114 (43.1%) 62 (23.4%) 28 (10.6%) 204 (77.3 %)

Bad 22 (8.3%) 25 (9.4%) 13 (4.9%) 60 (22.7 %)

Environmental 
enable factors

Yes 36 (12.5%) 45 (16.2%) 19 (7.1%) 100 (37.9 %)

No 41 (15.5%) 29 (10.9%) 12 (4.6%) 82 (31.1 %)

Don’t 
Know

64 (24.2%) 15 (5.6%) 08 (3%) 82 (31.1 %)
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observed in removing the waste but there was 
no fi xed schedule for it.

Th e incinerator was available in the premises 
of the hospital and was in workable condition, 
open from all sides. Th e infectious materials 
were in accessible range to animals, rodents, 
birds and human beings. No any respondent was 
aware about the incinerator temperature where 
it releases poisonous gases in the environment.

Th is study revealed the alarming situation of un-
awareness in the health care working staff  gener-
ally, for instance 51.5% staff  did not know where 
the infectious blood or vomitus be thrown 
whether in general waste bin or any other bin 
and the 33% of questionnairees were not aware 
about the disposal of the Hepatitis B, C and HIV 
infected syringes. 

A study conducted by Siddharudha Shivalli 
and Vasudha Sanklapur in Tertiary Care Hos-
pital regarding Healthcare Waste Management: 
Qualitative and Quantitative Appraisal of 
Nurses, where Almost half of the nurses (47%) 
had excellent knowledge (>70% score) about 
healthcare waste management. However, one-
fi ft h (19%) of them displayed poor knowledge 
(<50% score) about the same.19

Study conduct in Tanzania “Public Health Risks 
from Mismanagement of Healthcare Wastes in 
Shinyanga Municipality Health Facilities, by 
Kizito Kuchibanda and Aloyce W Mayo where 
the overall knowledge were found 47% 20 which 
is almost similar to this study. 

Another study conducted in Tertiary care Hos-
pital Khairpur shows that Health care providers 
have high perception of 80.2% regarding infec-
tion control and waste management. Th e level 
of knowledge of health providers in this study 
is also similar to conducted study.21 Th is study 
shows the response to high awareness were re-
ported 66%.

Th e study conducted by Ramesh K in Metro-
politan city of Pakistan showed that the doc-
tors has bett er understanding and knowledge 
about infectious waste management. Mostly 

doctors 48(60%) while, 45(52%) of nurses and 
20(36%) of paramedics were aware of the seg-
regation of infectious waste as per WHO guide-
lines while this knowledge was poor in paramed-
ics. Att itude of doctors 64%, Nurses 58% and 
paramedics were 32% regarding infectious waste 
management. Majority of the doctors (65%) 
had good att itude regarding the waste thrown 
in the proper waste bin. It was also noticed that 
practices of doctors were 38%, nurses 36% and 
paramedics were below 30%. Th ese fi nding of 
the both studies similar to the results of con-
ducted study where the awareness and knowl-
edge doctors were 91(34.4%), nurses 26(9.8%) 
and paramedics 57(21.5%), while the att itude of 
our study were 87(32%) for doctors, 48(18.1%) 
for nurses and 24(9.1%) for paramedics staff , 
(19.3%).22

A study was conducted in Tamil Nado, India 
by L Joseph, H Paul, J Prem kumar, to assess 
the awareness on biomedical waste segregation 
among the healthcare workers, an audit was 
conducted in September 2009.23 Th e results re-
vealed, among the samples audited, 53% were 
aware of the segregation of cytotoxic drugs, 90% 
on segregation and disposal of sharps, 72% on 
infectious plastics. Only 67% were aware of the 
diff erent colour bags used for segregation.

Th e awareness category indicates that the level 
of awareness is just 60% which is not satisfactory 
in this advanced era of technology; even a big 
considerable portion of the staff  was unaware 
about the basic knowledge regarding waste 
management. Th e level of att itude is below the 
satisfactory level which is only 60.2% and it also 
needs to improve. In the same way the level of 
practice also needs improvement. Whereas the 
biggest problem lies in the environmental cate-
gory where only 37.9% give satisfactory answers.

In Pakistan there are guidelines for hospital 
waste management in the form of hospital man-
agement rules 2005, prepared by the ministry of 
environment in consultation with the environ-
mental Health Unit of the Ministry of Health 
and other stack holders covering all aspects of 
safe hospital waste management, including the 
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risk associated with waste, formulation of waste 
management teams, their responsibilities, seg-
regation, collection, transportation, storage and 
disposal methods but no satisfactory results re-
garding proper hospital waste management has 
been achieved yet.

Resilient and responsive administration and 
management system is porous and in need of up 
gradation to engage the concerned staff  in or-
der to reduce the risk of hazards related to poor 
handling and disposal of medical waste in Bolan 
Medical and Teaching Hospital, Quett a.

Conclusion:
Th is study concludes that medical waste man-
agement has not received adequate refl ection 
in governmental hospitals, since there is inad-
equate and ineffi  cient segregation, collection, 
transportation and storage of biomedical waste. 
Aft er further inquiry with health care staff , an-
swers revealed that segregation applied only for 
sharp waste which is collected in special sharp 
boxes at the beginning aft er usage. Collection 
done fi rst by medical staff  then transported 
with other types of waste by cleaners. Most of 
respondents don’t know where medical storage 
place is, and don’t know if there is mark to show 
place of storage. Th ere is a dire need for regu-
lar workers training, continuing education, and 
management evaluation processes for systems 
and personnel.
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