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ABSTRACT 
 
Background: Health care service providers aim at managing diseases and health related 
conditions. In this quest, they albeit inevitably generate wastes, some of which have potentials of 
causing harm to them, co- workers, clients, patients and the public. 
Objective: To assess the awareness and knowledge of biomedical waste management among 
doctors and nurses at a tertiary healthcare facility in Owerri, Nigeria.                                                 
Materials and Methods: This was a facility- based cross sectional survey of 287 health care 
service providers (108 Medical Doctors and 179 Nurses). Enrollment was via multistage sampling 
technique. Data were obtained using self- administered semi-structured questionnaires, and 
analysed using statistical package for social sciences software version 22. Chi-square test was 
used to determine statistical significance and at p value < 0.05. 
Results: Majority, 273 (95.1%) respondents reported awareness of BWM. The commonest source 
of information on BWM was 235 (86.1%) from undergraduate training. Also, 160 (55.8%) of them 
had good knowledge scores on BWM, 103 (35.9%) had been trained on BWM, while knowledge 
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grade significantly vary with ever trained on BWM (p=0.001).Occupation was significantly 
associated with awareness that BW minimization is a role for Medical Doctors and Nurses. 
Conclusions: This study found apparently high awareness of BWM and fair level of knowledge. 
Awareness on BW minimization as a role for Medical Doctors and Nurses is associated with 
occupation and so do knowledge grade and ever trained on BWM. There is need for regular, 
comprehensive but occupation specific training on BWM. 
 

 
Keywords: Health care waste; biomedical; Owerri Nigeria; awareness; knowledge. 
 

1. INTRODUCTION 
 
“Biomedical (Health care or Medical) waste is the 
total waste stream from a health care facility that 
comprises potential infectious waste and non-
infectious waste materials” [1]. “It is a subset of 
wastes generated in health care facilities such as 
hospitals, physicians’ offices, dental practices, 
blood banks, veterinary hospital/clinics, as well 
as medical research facilities and laboratories 
[2]. Biomedical wastes (BWs) are prone to 
contamination by infectious substances such as 
blood, body fluids, and are thus regarded as 
regulated wastes” [2]. 

 
The World Health Organization (WHO) report in 
2011 revealed that low income countries such as 
Nigeria, generate an average of 0.2kg per bed 
per day [3]. Dudi, et al., in 2015 reported that the 
amount of waste generated in low income 
countries ranges from one (1) to two (2) 
kg/patient/day [4]. Even though BWs are 
generated in the process of managing diseases 
and health related conditions albeit inexorably, 
BWs are a special group of wastes because they 
contain substances that may be deleterious, and 
can cause ill health to people exposed to it [5]. 
“Of the total amount of wastes generated via 
health care activities, about 85% is general, non-
hazardous waste such as papers, nylons, 
packaging materials, dust. The remaining 15% is 
considered hazardous, and may be infectious, 
toxic or radioactive” [3].The scenario above 
seems better than the true picture in our clime, 
as Ogbonna et al., in a study of tertiary hospitals 
in Port Harcourt Nigeria, posited that hazardous 
wastes make up 21.3% of BWs [6].   

 
Biomedical waste management (BWM) 
comprises steps such as waste minimization, 
segregation, codification, handling, treatment, 
and disposal [1]. Medical doctors and Nurses 
play key roles in BWM and basically at the level 
of minimization of waste generation and waste 
segregation. Worldwide BWM presents an 
increasing concern to health authorities and the 

public [7]. In low-income countries, BW is often 
not minimised or segregated into hazardous and 
non-hazardous, thus increasing the bulk of 
hazardous wastes [3]. In Zimbabwe, Taru and 
Kuvarega, observed that biomedical wastes are 
still not properly handled, but are rather disposed 
of together with domestic wastes, thus escalating 
the frequency of potential public health risks, 
nuisance, disease and economic burden [8]

. 

Awodele, et al., in 2016, posited that BWs 
remains a significant challenge, particularly in 
most health care facilities of the low income 
countries where it is impeded by factors such as 
poor knowledge of BWM and inadequate training 
of staff on BWM [9]. 

 
Currently, there is paucity of literature in support 
of the existence of effective BWM system in 
Nigeria [10,11].

. 
The occupational safety of 

healthcare workers handling waste is rather 
taken for granted. Also, there is paucity of 
studies done in the past to assess the knowledge 
on BWM among Medical doctors and Nurses in 
Nigeria. This study will gauge the level of 
knowledge on BWM among the study group, 
bridge the gaps if any, provide contributions to 
scientific studies as well as equip them with the 
requisite knowledge towards ensuring safety in 
their places of work and safety to the public. It 
will provide policy makers and stakeholders with 
good science and evidence- based information 
that will positively impact on formulation of 
appropriate policies on BWM, vis a vis safety and 
infection control. It is thus needful to assess the 
awareness and knowledge of BWM among 
Medical doctors and Nurses at a tertiary 
healthcare facility in Owerri, Nigeria. 

 
2. MATERIALS AND METHODS 
 
2.1 Study Design 
 
This was a facility- based cross-sectional 
descriptive study conducted in April 2018 to 
June, 2018. 
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2.2. Description of Study Area 
 
The study setting was the Federal Medical 
Centre (FMC) Owerri, located in Owerri 
Municipal, one of the three local government 
areas (LGA) that constitute Owerri the Capital of 
Imo State in South East Nigeria. The LGA had an 
area of 8km

2
 and a population of 127,213 [12]. 

The FMC Owerri was established in 1903 as a 
hospital for treatment of soldiers, police officers 
and other colonial officers. It was formally 
renamed Federal Medical Centre (FMC) Owerri 
on the 1st of January 1995 [13]. The FMC Owerri 
is a 700 bed capacity referral center that offers 
comprehensive and specialist health care in 
Internal Medicine, Surgery, Paediatrics, 
Obstetrics and Gynecology to the areas under its 
catchment [11]. The center serves as a facility for 
postgraduate training of Medical doctors and 
personnel in medical allied sciences [12]. 

 
2.3 Study Participants 
 
This consists of: Medical doctors and Nurses at 
the employ of the FMC Owerri, Nigeria. 

 
2.3.1 Inclusion criterion 

 
Medical doctors and Nurses who had worked at 
the FMC Owerri, Nigeria for at least three (3) 
months prior to the study. This will help ensure 
that knowledge and practices reported could be 
attributed to the BWM culture in the study setting. 

 
2.3.2 Exclusion criteria 

 
The study did not include Medical doctors and 
Nurses at the employ of the FMC Owerri, 
Nigeria, who were on casual appointment, 
absent from duty within the period of the study 
and or were present but declined consent. 

 
2.4 Variables 
 
These consist of: a) socio-demographic variables 
of respondents such as age, gender, religion, 
etc., b) awareness of BWM, c) knowledge of 
BWM, d) ever trained on BWM. 

 
2.5 Data sources/Measurement  
 
Frequencies of the variables were determined by 
univariate analysis, while bivariate analysis, 
using chi-square test was employed in testing 
associations between variables. 

2.6 Bias 
 
This study is based on self- reporting. Thus, 
some of the questions could sensitive in nature. 
As a result, there could be reporting errors 
(under- reporting and over- reporting).  
 

2.7 Study Size  
 
2.7.1 Sample size determination 
 
The sample size was determined using the 
sample size formula for cross sectional surveys 
in populations greater than 10,000 (Cochran) 
stated thus [14]: n=Z

2
pq/d

2
, where n= minimum 

sample size; Z=standard normal deviate at 95% 
confidence interval set at 1.96; p=prevalence in a 
previous study; q=1 –p; d=degree of precision 
(0.05); Therefore, with proportion of health care 
workers that practice health care waste 
management as reported by Malebatja, at 49.6% 
= 0.496 [15], n = 384. Since the formula above 
holds when population is more than 10,000, for 
population less than 10,000, we applied the 
formula below [16,17]: nf =  

  
 

 

, where, nf =The 

desired sample size when the population is less 
than 10,000, n = The desired sample size when 
the population is more than 10,000, The target 
study population, N is 1106

 
[12], nf = 285.  

Assuming 10% of the sample size was added to 
cover for attrition [16], the estimated sample size 
was approximately 313 [18]. 
 
2.7.2 Sampling technique 
 
The study participants were selected in two 
stages. In the first stage, stratified sampling 
technique was used to group the participants 
according to occupation into Doctors and Nurses. 
From the 1106 subjects that make up the target 
population, 423 (38.2%) are Doctors and 683 
(61.83%) are nurses [19]. Hence the study 
sample size of 313 was proportionately split into 
120 doctors and 193 Nurses. In the second 
stage, the staff register was used as the 
sampling frame and 313 participants were 
chosen by simple random sampling technique 
using balloting (i.e. 120 doctors and 193 Nurses).  
 

2.8 Data Collection Technique 
 

Data collection in this study was done using 
semi- structured questionnaires. The 
questionnaires consist of 5 sections made up of 
29 questions. All questions were written in 
English language and pre-tested on similar set of 
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respondents in Madonna University Teaching 
Hospital Elele, Nigeria. This was done, to check 
for the reliability, validity, appropriateness of 
format, wording and time needed to fill the 
questionnaire. Thereafter the instruments were 
reviewed by colleagues, necessary adjustments 
were effected and before the questionnaire were 
administered to the study participants. To ensure 
data quality, training of data collection team and 
field monitoring of data collection were done. 
Post data collection team meeting was held daily 
to share experiences and solve field problems  
 

2.9 Quantitative Variables 
 
Continuous variables were displayed as means ± 
standard deviation (SD). 
 

2.10 Statistical Methods 
 

The data were edited and entered into the 
computer, cleaned, with range and consistency 
checks. Analyses of data were carried out using 
International Business Machine/statistical 
package for social sciences (IBM/ SPSS) 
Windows version 22.0 [17]. Descriptive data 
were presented as simple frequencies and 
percentages. Tests of statistical significance 
were carried out using Chi square tests and p 
values < 0.05 were considered significant. Ten 
[10] knowledge items,were used with a total 
scale score of  [10] points each, where (0-5= 
poor; 6-7= fair; 8 - 10=good.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
 

3. RESULTS 
 

Out of 313 questionnaires that were 
administered, 287 were returned and were 
analysed giving a response rate of 91.7%. Table 
1 shows the socio- demographic characteristics 
of respondents, made up of 108 (37.7%) Medical 
Doctors and 179 (62.3%) Nurses. The modal age 
group 99 (34.3%) was 25-29 years. Majority, 200 
(69.7%) were females, 123 (42.3%) were never 
married, 279 (97.2%) were Christians, 248 
(86.4%) were of the Ibo ethnic extraction, while 
223 (77.7%) had worked for <10 years.                                                                        
 

Table 2 shows the awareness of BWM among 
respondents. Two hundred and seventy three 
(95.1%) respondents reported awareness of 
BWM. The sources of information on BWM 
reported by the 273 respondents that are aware, 
include: 235 (86.1%) from undergraduate 
training, 98 (35.9%) from postgraduate training, 
95 (35.9%) from social media. One hundred and 
eighty eight (65.5%) and 140 (48.8%) of 

respondents reported awareness that BW 
minimization and segregation as roles for health 
care service providers respectively. Table 3 
highlights the level of knowledge and the ever 
trained on BWM among respondents  One 
hundred and sixty (55.8%) respondents had 
good level of knowledge on BWM, while 103 
(35.9%). had been trained on BWM. 
 

Table 4 shows the relationship between 
knowledge grade and ever trained on BWM 
among respondents There was a statistically 
significant association between level of 
knowledge and ever trained on BWM 
respondents (χ2=11.278, p=0.001). 
 

Table 5 shows the relationship among 
occupation of respondents and awareness cum 
knowledge grade on BWM. There was a 
statistically significant association between 
occupation and awareness of BW minimization 
as a role for health care service providers 
(χ2=3.928, p=0.048). 
 

4. DISCUSSION 
 

This cross-sectional descriptive study assesses 
the awareness and knowledge of BWM among 
doctors and nurses at a tertiary healthcare facility 
in Owerri, Nigeria. The current research reveals 
an apparently high level of awareness of BWM, 
to the tune of 95.1% of participants that reported 
so. This finding agrees with that of a 2014 study 
by Adogu, et al., though among health workers in 
a secondary health facility in Onitsha, a big 
commercial city in the neighbouring Anambra 
State [20]. The index study reports 
undergraduate training, postgraduate training, 
then social media, as the commonest sources of 
information on BWM, There is no report in 
literature to corroborate or negate this report. 
Despite being poorly researched to date, it is 
important that these citations onthe sources of 
information on BWM need to be validated. The 
authors then posit there is need for further 
studies in this regard. 
 

The present study investigated the role of health 
care providers in the minimization of generation 
of BW as well as in waste segregation at the 
point of its generation using colour coding. The 
report has it that 65.5% and 48.8% of 
participants report awareness that BW 
minimization and segregation are roles for health 
care service providers respectively. Adogu, et al., 
Ezeoke, et al., as well as Malini, et al., concurs 
with this finding [20,21,22]. 
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Table 1. Socio- demographic characteristics of respondents 
 

Characteristics                               Frequency N=287                              Percentage (%) 

Occupation  
Medical Doctors                              108                                                       37.7 
Nurses                                             179                                                      62.3 

Age at last birthday (in years)               
20-24                                               17                                                       5,9 
25-29                                                99                                                      34.5 
30-34                                                83                                                       28.9         
35-39                                               47                                                       16.4 
>40                                                  41                                                       14.3 

Gender 

Male                                                 87                                                      30.3 
Female                                             200                                                     69.7                                                               

Marital status 
Never married                                  123                                                     42.9 
Currently married                             163                                                     56.8 
Divorced                                            3                                                        1.1 

Religion 
Christianity                                       279                                                      97.2 
Islam                                                6                                                          2.1 
African Traditional religion               2                                                           0.7                                                   

Ethnicity 
Ibo                                                   248                                                       86.4 
Hausa.                                            5                                                            1.7 
Yoruba.                                           20                                                          7 
Others*                                           14                                                           4.9 

Duration of service as a doctor or nurse (years) 
<10                                                 223                                                          77.7 
10-20                                              62                                                             21.6 
21-30                                               2                                                              0.7 

* Others- Ijaw, Ikwerre, Isoko, Ogoni. Tiv, 
 

Table 2. Awareness of biomedical waste management among respondents 
 

Variables                                                             Frequency (N=287)        Percentage (%) 

Have heard of BWM 
Yes                                                                                     273                                    95.1 
No                                                                                      14                                      4.9                                   
Total                                                                                  287                                     100 

Sources of information on BWM (n=273)* 
Undergraduate Training                                                    235                                      86.1 
Postgraduate Training                                                       98                                       35.9 
Social media                                                                        95                                    34.8 
Electronic media                                                                 74                                    27.1 
Print media                                                                          65                                    23.8 
BWM training pre- employment                                          62                                    22.7 
Periodic BWM training post- employment                          53                                    19.4 

Aware that BW minimization is a role for HCSPs  
Yes                                                                                     188                                    65.5 
No                                                                                       99                                   34.5                                   
Total                                                                                  287                                   100 

Aware that BW segregation is a role for HCSPs 
Yes                                                                                     140                                    48.8 
No                                                                                      147                                    51.2                                   
Total                                                                                  287                                    100 

* Multiple responses 
BW- biomedical waste; 

BWM- biomedical waste management 
HCSPs- health care service providers. 
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Table 3. The level of knowledge and the ever trained on biomedical waste management among 
respondents 

 
Variables                                              Frequency (N)                 Percentage (%)                     

Knowledge Grade   

Poor (Have heard of BWM)                  24                                     8.4 
Poor (Have not heard of BWM)           14                                     4.9 
Poor (Subtotal)                                     38                                     13.2 
Fair                                                      89                                      31                   
Good                                                   160                                    55.8                   
Total                                                    287                                    100 

Ever trained on BWM 

Yes                                                     103                                     35.9 
No                                                      184                                     64.1                                   
Total                                                  287                                      100 

BWM- biomedical waste management 

 
Table 4. Relationship between knowledge grade and ever trained on biomedical waste 

management among respondents 
 

Knowledge Grade 

  Frequency (n)/percentage (%) Test 
statistic 

p value 

Variables Poor (%) Fair (%) Good (%) Total (%) (χ2)  

Ever trained on BWM 

Yes 12 (4.2) 20 (7) 71 (24.7) 103 (35.9)   
No 26 (9) 69 (24) 89 (31.1) 184 (64.1) 11.278 0.001* 
       

* Statistically significant association = p<0.05, χ2- Chi square test 
BWM- biomedical waste management 

 

Table 5. Relationship among occupation and awareness cum knowledge grade on biomedical 
waste management among respondents 

 
Occupation   

                                                  Doctors       Nurses         Total       Test statistic    p value 

Variables                                  (N/%)         (N/%)          (N/%)            (χ2)                                                  

Awareness on BWM 

Aware that BW minimization is a role for HCSPs  

Yes                                              63 (22)      125 (43.6)    188 (65.5)                                    

No                                               45 (15.7)    54 (18.8)       99 (34.5)          3.928        0.048 *                                                                                                                        

Total                                          108 (37.6)   179 (63.4)    287 (100)                                  

Aware that BW segregation is a role for HCSPs 
Yes                                              46 (16)       94 (32.8)      140 (48.8)                                   

No                                               62 (21.6)    85 (29.6)      147 (51.2)          0.245       0.104                                                                                                                             

Total                                          108 (37.6)   179 (63.4)    287 (100)                                  

Knowledge Grade                                         

Poor                                            15 (5.2)       23 (8)           38 (13.2) 

Fair                                             35 (12.2)    54 (18.8)        89 (31)               0.293        0.589 

Good                                           58 (20.2)   102 (35.5)      160 (55.8)   

Total                                         108 (37.6)   179 (63.4)      287 (100)                                  

* Statistically significant association = p<0.05, χ2- Chi square test. 
BW- biomedical waste; BWM- biomedical waste management 

HCSPs- health care service providers 

 
The present research highlights that 55.8% of 
participants had good level of knowledge on 
BWM, This finding is consistent with findings 
elsewhere, though there were variations in 

proportions, ranging from 51%-94%, [20,21,22]. 
These variations could be explained in the light 
of differences in methodologies such as study 
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settings, study subjects, sampling procedures 
and data collection techniques. 
 
This study reports that only 35.9% had been 
trained on BWM. This agrees with the finding by 
Adogu and others, who posits that majority of the 
participants they studied had not received 
training on the subject [20]. Njiru and colleagues, 
in Kenya as well as Hakim and others, in Egypt 
also reports similar ranges in the proportion of 
participants that had ever received some form of 
training on the topic under discuss [23,24,25]. 
 

On the relationship between knowledge grade 
and ever trained on BWM, the present study 
finds that level of knowledge vary significantly 
withever trained on the subject. A study 
elsewhere, reports poor knowledge score on 
BWM among doctors and nurses, and associated 
same with the 56% coverage of training on BWM 
[26]. 
 
The current study shows a statistically significant 
association between occupation and awareness 
that BW minimization is a role for health care 
service providers. However, there was no 
significant variation betweenoccupation and 
awareness that BW segregation as a role for 
health care service providers. Studies elsewhere 
by other authors agree with the disparity in 
awareness with respect to occupation and 
segregation [22,26]. While Pullishery and others, 
in Mangalore reports higher awareness among 
nurses [26]. Malini, et al., in Puducherry, 
documents higher scores among doctors [22]. 
However, the index survey is cross sectional in 
nature and could not report the direction of 
relationships even where one exists. There is 
need for further studies along this line. 

 
5. LIMITATIONS OF THE STUDY 
 
This study is of cross-sectional design and data 
collected via the fact that self-reporting and the 
data is therefore subject to reporting errors. The 
biases would have been minimized by self-
administration of survey tool and anonymity in 
data collection.  
 

6. CONCLUSIONS AND RECOMMENDA-
TIONS/FUTURE DIRECTIONS 

 
This study found apparently high awareness of 
BWM, but does not translate to fair level of 
knowledge on BWM reported. Knowledge grade 
vary significantly with ever trained on BWM. And 

so does occupation vary with awareness of BW 
minimization as a role for health care service 
providers. There is need for concerted and 
cohesive efforts by all relevant stakeholders, 
towards the provision of comprehensive but 
occupation targeted, sustained training 
programs. This will help maintain awareness, 
impart adequate knowledge and equip these 
Medical doctors and Nurses with requisite skills 
to manage BMW. 
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