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Abstract 

This study assessed the healthcare waste management (HCWM) infrastructure at Kambia Government Hospital (KGH), Sierra 

Leone. We evaluated various aspects of HCWM, including waste segregation, storage, collection, transportation, and disposal. 

Our findings revealed critical deficiencies, such as inadequate storage facilities, insufficient waste bins, and a lack of dedicated 

transportation systems. These shortcomings pose significant risks to healthcare workers, the general public, and the environment, 

including the potential for the spread of infectious diseases and contamination of the environment. To improve HCWM 

practices at KGH, we recommend implementing several key strategies. These include investing in adequate storage 

facilities, providing appropriate waste bins, establishing a dedicated waste transportation system, and conducting 

comprehensive staff training on HCWM protocols. Regular training sessions should cover topics such as waste 

classification, segregation, storage, collection, transportation, and disposal techniques. By empowering healthcare workers 

with the necessary knowledge and skills, we can significantly enhance HCWM practices at KGH. Furthermore, it is crucial 

to establish a robust system for monitoring and evaluating the effectiveness of HCWM interventions. Regular inspections 

of storage areas, waste bins, and transportation vehicles can help identify and address potential issues. By implementing 

these recommendations, KGH can improve its HCWM practices and contribute to a healthier and safer environment for its 

community. Effective HCWM is essential to protect public health and the environment. Poor management of healthcare 

waste can lead to the spread of infectious diseases, contamination of water sources, and exposure to hazardous chemicals. 

By addressing the identified deficiencies and implementing best practices, KGH can significantly improve its HCWM 

performance and reduce the associated risks. 
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1. Introduction 

Healthcare waste (HCW) poses significant threats to public 

health and the environment if not managed properly [26]. A 

well-functioning HCW infrastructure is crucial for safe waste 

handling practices across all stages, from generation to the 
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point of care to final disposal [11, 8]. 

The risks associated with inadequate medical waste man-

agement are multifaceted [10, 14-16]. Healthcare workers are 

particularly vulnerable to exposure to pathogens through 

improper handling. [12, 20-23] Inadequate medical waste 

management can lead to the increase in risk of 

healthcare-associated infections (HCAIs) [11]. Furthermore, 

inappropriate disposal practices, such as incineration without 

proper controls or open dumping, can lead to air and soil 

contamination with harmful toxins and pathogens, posing a 

threat to public health and ecological systems. [5, 21, 22] 

Medical waste management practices are essential for 

mitigating these risks and ensuring a safe healthcare envi-

ronment [6, 3]. The World Health Organization (WHO) and 

the United Nations Environment Programme (UNEP) have 

established guidelines for the environmentally sound man-

agement of medical waste [22]. These guidelines emphasize 

the importance of the following; Waste Segregation: Sepa-

rating different waste types at the point of generation to 

minimize contamination and facilitate appropriate treatment 

[24, 25]. Safe Storage and Transportation: Utilizing desig-

nated containers and proper transportation protocols to pre-

vent accidents and exposure [24, 25, 17]. This study aimed to 

evaluate the adequacy and functionality of the HCW infra-

structure at KGH, a government-run hospital in Sierra Leone. 

The Kambia Government Hospital is situated in the Kambia 

Town which is the administrative center of the Kambia Dis-

trict, located in the Northern Province of Sierra Leone. 

Healthcare services in Kambia Town include a government 

hospital and several clinics. The healthcare system faces 

challenges such as limited medical supplies, inadequate 

staffing, and infrastructure constraints [18]. There are ongoing 

efforts to improve healthcare services, particularly in maternal 

and child health. 

2. Materials and Methods 

2.1. Description of the Study Area 

Kambia Town is the headquarters town of the Kambia 

District, positioned in the Northern Province of Sierra Leone. 

It is situated near the border with Guinea, making it a signif-

icant center for cross-border trade and cultural exchange. 

Kambia Town is home to a large population that includes 

various tribes such as the Temne, Susu, and Limba. The town 

has a blend of urban and rural characteristics, with many 

inhabitants engaged in agriculture, trade, and small-scale 

businesses. The economy of Kambia Town is primarily agri-

cultural, with rice farming being the foremost agricultural 

activity. Other crops including cassava, groundnuts, and palm 

oil are also farmed in Kambia. The town's proximity to the 

border facilitates trade, and many residents are involved in 

marketable activities, including the procurement and selling 

of goods such as textiles, electronics, and foodstuffs. Live-

stock farming is also significant in the area. 

Kambia Town has basic infrastructure, including schools, 

healthcare facilities, and markets. However, the town faces 

challenges with road conditions, electricity supply, and access 

to clean water. The main road linking Kambia to other parts of 

Sierra Leone and Guinea is crucial for transportation and trade 

but often requires maintenance. Education in Kambia Town is 

served by several primary and secondary schools, but re-

sources are limited. Efforts to improve educational infra-

structure and access are on-going, with support from gov-

ernment and non-governmental organizations. 

Kambia Town is characterized by a rich cultural heritage 

with a blend of traditional customs and modern influences. 

Festivals, music, dance, and traditional ceremonies play an 

important role in the community. The town's social fabric is 

strengthened by communal activities and a strong sense of 

identity among its residents. 

 
Figure 1. Map Showing the Study Area. 

2.2. Data Collection Procedure 

A cross-sectional study was conducted at KGH from 6th 

July 2024 to 20th July 2024. Data collection methods included 

both primary and secondary sources of data were used by 

different approaches. For the primary data, collection of data 

involves the extraction of information from the field investi-

gation to get first-hand information. Information was obtained 

through an inventory sheet and direct observation. The study 

involved a comprehensive assessment of the hospital’s phys-

ical assets, including the number and distribution of beds, the 

condition of functional and non-functional buildings, and the 

general infrastructure. Data were collected through direct 

observation and records provided by hospital administration. 

A comparative analysis was conducted to assess the adequacy 

of KGH’s bed capacity against the needs of the local popula-

tion. Patient data ward occupancy rates and infrastructure 

http://www.sciencepg.com/journal/ajep


American Journal of Environmental Protection http://www.sciencepg.com/journal/ajep 

 

188 

conditions were evaluated to determine the hospital’s capa-

bility to handle patient load. The study involved an audit of 

the waste management practices at KGH, focusing on the use 

of colour-coded bins, waste segregation practices, and the 

state of waste storage facilities. An evaluation of the hospi-

tal’s waste management infrastructure, including the availa-

bility and condition of waste transportation and disposal fa-

cilities, was conducted. An analysis of the hospital’s staffing 

structure was performed, focusing on the number, roles, and 

qualifications of personnel. Data were gathered through staff 

records and interviews with hospital management. A detailed 

inventory of medical equipment was conducted to assess 

functionality and identify any operational issues. For sec-

ondary source of data collection, information was obtained 

from relevant literatures, [1, 26, 22, 19, 11]. 

3. Results and Discussions 

3.1. Fixed Assets at the Kambia Government 

Hospital (KGH) 

KGH comprises 22 functional buildings, 6 of which house 

wards. Each ward building has a single ward. The hospital has 

a total bed capacity of 94, distributed across departments: 

SICU (10), ICU (4), Maternity (21), Paediatric (27), Male 

Ward (11), and Female Ward (11). Six additional buildings 

serve as staff quarters. The Paediatric Ward has the highest 

number of beds followed by Maternity Ward, General Male 

ward, General Female Ward, SICU Ward, and ICU Ward. 

Kambia Government Hospital (KGH) is equipped with a 

significant number of functional buildings, but the capacity 

and functionality of these assets are critically limited. With 

only 94 beds distributed across various wards, including the 

Paediatric Ward with the highest capacity, KGH's resources 

fall short when compared to the needs of the town and district. 

This insufficiency becomes evident as patient numbers 

sometimes exceed available bed capacity, potentially com-

promising patient care and service delivery. 

 
Figure 2. Types of Wards and Number of Beds at each Ward. 

3.2. Colour Coding of Waste Bins 

Colour coding helps prevent cross-contamination by en-

suring that different types of waste are disposed of correctly 

[2]. For example, clinical waste, which may be infectious, is 

separated from general waste. It reduces the risk of injury or 

infection to healthcare workers and patients by clearly iden-

tifying hazardous waste [10]. This way, staff can handle and 

dispose of waste safely. Hospitals must comply with strict 

waste management regulations [7]. Colour coding helps en-

sure that waste is segregated and disposed of according to 

legal requirements [4, 8]. Environmental Responsibility: 

Proper segregation of waste through colour coding ensures 

that recyclable materials are separated from non-recyclable 

ones, promoting environmental sustainability [13, 17]. It 

streamlines the waste disposal process, making it easier for 

staff to quickly identify and dispose of waste correctly, saving 

time and reducing errors [9]. 

3.3. Waste Bins 

The KGH utilizes bins for waste collection with three dif-

ferent colour codes. At Ward-Level Segregation, each ward 

has bins for clinical waste (yellow), general waste (black), and 

sharps (red). Additional general waste bins are distributed 

throughout the hospital compound. 

Table 1. Bins Colour Codes. 

Colour Types of Waste Stored 

Yellow Infectious 

Red Sharps 

Black General 

A functional storage facility is available for HCW. Unfor-

tunately, the hospital lacks a dedicated vehicle for waste 

transportation. KGH has a non-functional incinerator. This 

means the waste generated have to be disposed elsewhere. 

The waste disposal is done by the Kambia Council. The lack 

of adequate facilities and infrastructure impacts overall hos-

pital performance. The observation aligns with findings from 

Singh and Rehman (2007) [19], which highlighted infra-

structure limitations in developing countries that lead to 

challenges in waste management and patient care [10, 12]. 

Such constraints likely affect both the quality of care and the 

hospital's ability to manage waste effectively, as insufficient 

facilities strain the hospital’s capacity to handle increasing 

patient numbers [16, 18]. The mortuary is currently 

non-operational, with a single non-functional refrigerator. 
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3.4. Human Resources at KGH 

As of the study period, KGH has four medical doctors, with 

three pursuing further education. The hospital employs 71 

nurses, with approximately half being volunteers. KGH em-

ploys staff across various departments, including pharmacists 

(1), technicians (2), laboratory technicians (15, half volun-

teers), a dentist (1), a nutritionist (1), cooks (6), cleaners (19, 

half volunteers), X-ray technicians (6), security personnel (4), 

and medical equipment technicians (3). Notably, KGH lacks 

dedicated public health officers for HCWM oversight. 

Community Health Officers (CHOs): The hospital has 11 

CHOs, who may play a role in HCWM education and com-

munity outreach. Community Health Assistants (CHAs). One 

CHA is present at KGH. The staffing levels at KGH are in-

dicative of both strengths and weaknesses. While the hospital 

has a reasonable number of nurses and other support staff, a 

substantial portion of these positions are filled by volunteers. 

The absence of dedicated public health officers for health care 

waste management (HCWM) oversight further underscores a 

critical gap in effective waste management and overall health 

services administration. 

 
Figure 3. Human Resources at KGH. 

 
Figure 4. Equipment at KGH. 

3.5. Equipment at KGH 

Four generators are available, with only half functioning. Two 

X-ray machines are present but non-functional. One faulty laser 

scanning device was identified. The presence of non-functional 

equipment, such as X-ray machines and a faulty laser scanning 

device, indicates that KGH faces significant challenges in 

maintaining operational medical technology. This can limit di-

agnostic capabilities and overall service efficiency. 

4. Conclusions 

The findings reveal limitations in the HCW infrastructure at 

KGH. While the hospital utilizes color-coded bins for waste 

segregation at the point of generation, the lack of dedicated 

transportation and a non-functional incinerator pose signifi-

cant challenges for safe and efficient HCW management. The 

reliance on volunteers for both nursing and cleaning staff 

might lead to inconsistencies in waste handling practices due 

to potential lack of training or experience. Additionally, the 

absence of dedicated public health officers hinders effective 

oversight and implementation of HCWM policies. 

The Kambia Government Hospital is facing significant 

challenges due to inadequate bed capacity, non-functional 

facilities, and equipment. These deficiencies limit the hospi-

tal's ability to provide adequate care and manage patient 

volumes effectively. Despite implementing a colour-coded 

waste segregation system, KGH’s waste management prac-

tices are hindered by the lack of a dedicated vehicle for waste 

transportation and a non-functional incinerator. This high-

lights a need for improved infrastructure to support waste 

management practices. The non-operational mortuary is a 

critical issue that affects the hospital’s capacity to handle 

deceased patients properly. The reliance on volunteers and the 

lack of dedicated public health officers for HCWM oversight 

represent significant gaps in the hospital's operational capac-

ity and waste management practices. Non-functional and 

faulty medical equipment restricts the hospital’s diagnostic 

and treatment capabilities, further impacting the quality of 

care. Addressing these issues will require targeted invest-

ments in infrastructure, equipment, and human resources, 

along with improved waste management practices to enhance 

the overall functionality and service delivery at KGH. The 

general challenges faced by healthcare facilities in 

low-resource settings, such as inadequate infrastructure, 

staffing shortages, and equipment deficiencies, are 

well-documented in the literature. References like Singh and 

Rehman (2007) [19] and Lwanga et al. (2018) [11] discuss 

these challenges in detail and highlight their impact on patient 

care and healthcare worker safety. 

5. Recommendations 

To effectively address the identified challenges and im-

prove healthcare waste management (HCWM) practices at 

KGH and similar facilities, a comprehensive approach is 

essential. This approach should involve infrastructure devel-
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opment, human resource capacity building, and policy and 

regulatory framework enhancements. 

Firstly, significant investments in infrastructure are neces-

sary. This includes procuring a dedicated vehicle for safe and 

timely transportation of HCW to appropriate disposal sites. 

Additionally, repairing or replacing the non-functional incin-

erator is crucial for proper treatment of infectious waste. 

Adequate color-coded bins and storage areas should be pro-

vided for effective waste segregation at the point of generation. 

Furthermore, upgrading or constructing a functional mortuary 

is essential for handling deceased patients with dignity and 

respect. 

Secondly, human resource capacity building is a critical 

component. Comprehensive training programs should be 

implemented to educate healthcare workers on proper HCWM 

practices, and the appointment of dedicated public health 

officers to oversee and implement HCWM policies and pro-

cedures is also very essential. 

Thirdly, a robust policy and regulatory framework is nec-

essary. HCWM practices should align with international 

guidelines, such as those provided by the World Health Or-

ganization [26]. Regular monitoring and evaluation systems 

should be implemented to assess the effectiveness of HCWM 

practices and identify areas for improvement. Collaboration 

with relevant regulatory authorities is crucial to ensure com-

pliance with HCWM regulations and standards. 

Finally, learning from successful case studies in other 

low-resource countries can provide valuable insights. For 

instance, India has implemented a comprehensive HCWM 

program that includes training, capacity building, and infra-

structure development [7], South Africa has focused on pub-

lic-private partnerships and community engagement to im-

prove HCWM [2], and Bangladesh has implemented a na-

tional HCWM strategy that emphasizes the role of healthcare 

workers in proper waste management [13]. 
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