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ABSTRACT 
The availability of adequate healthcare waste management facilities and infrastructure is fundamental to the safe 

handling, treatment, and disposal of medical waste in healthcare institutions. Inadequate infrastructure increases 

occupational health risks, compromises infection prevention, and contributes to environmental pollution. This study 

evaluated the availability and adequacy of medical waste management facilities and infrastructure in selected 

hospitals within Sokoto Metropolis, Northwestern Nigeria. A descriptive cross-sectional survey design was 

employed. Data were collected from 140 healthcare waste handlers and cleaning personnel using structured 

questionnaires and observational checklists. The study assessed the availability and adequacy of waste segregation 

facilities, temporary storage areas, waste transportation equipment, treatment technologies, personal protective 

equipment, healthcare waste management policies, and institutional support systems. Descriptive statistics 

comprising frequencies and percentages were used to analyse the data, while Chi-square and binary logistic 

regression analyses were proposed to identify factors associated with infrastructure adequacy. 

The findings indicated that colour-coded waste bins and puncture-resistant sharps containers were available in most 

hospitals, although their adequacy varied across departments. Personal protective equipment was generally available 

but was not consistently supplied to all waste handlers. Temporary waste storage facilities, waste transportation 

equipment, documentation systems, and modern waste treatment technologies were found to be inadequate in 

several hospitals. Respondents further identified inadequate funding, insufficient maintenance, limited institutional 

support, and poor investment in healthcare waste infrastructure as major constraints affecting effective medical 

waste management. 

The study concludes that although basic healthcare waste management infrastructure exists within the selected 

hospitals, significant deficiencies remain in waste treatment facilities, temporary storage infrastructure, monitoring 

systems, and institutional investment. Strengthening healthcare waste management infrastructure will improve 

occupational safety, environmental protection, and compliance with national and international healthcare waste 

management standards. 

Keywords: Healthcare waste, Medical waste management, Infrastructure, Waste management facilities, Healthcare 

facilities, Environmental health, Nigeria. 
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INTRODUCTION 

Healthcare waste management is an essential component of healthcare delivery because it protects 

patients, healthcare workers, waste handlers, visitors, and the environment from exposure to hazardous 

waste generated during medical diagnosis, treatment, immunization, and research activities. Effective 

healthcare waste management depends not only on institutional policies and trained personnel but also on 

the availability of appropriate facilities and infrastructure that support safe segregation, storage, 

collection, transportation, treatment, and disposal of healthcare waste. 

The World Health Organization (WHO) estimates that approximately 15% of healthcare waste generated 

globally is hazardous and requires specialized handling and treatment. Improper management of 

hazardous healthcare waste exposes healthcare workers and surrounding communities to infectious 

diseases, chemical hazards, and environmental pollution. The availability of appropriate healthcare waste 

management infrastructure is therefore considered one of the most important determinants of safe 

healthcare waste management systems. 

Healthcare waste management infrastructure includes colour-coded waste segregation containers, 

puncture-resistant sharps boxes, temporary waste storage facilities, waste transportation equipment, 

treatment technologies such as incinerators and autoclaves, personal protective equipment, documentation 

systems, healthcare waste management committees, and institutional policies. Deficiencies in any of these 

components reduce the effectiveness of healthcare waste management programmes and increase 

occupational and environmental risks. 

Many healthcare facilities in low- and middle-income countries continue to experience shortages of 

healthcare waste management infrastructure because of inadequate funding, weak institutional capacity, 

rapid growth in healthcare services, and insufficient policy implementation. Several studies conducted 

across Africa have reported inadequate waste segregation facilities, poorly maintained storage areas, 

obsolete treatment technologies, and irregular supply of personal protective equipment as major 

constraints affecting healthcare waste management. 

Nigeria has made significant progress in developing healthcare waste management policies and 

environmental regulations. Nevertheless, implementation varies considerably across healthcare 

institutions owing to differences in financial capacity, institutional commitment, and technical expertise. 

Although tertiary hospitals often possess better waste management infrastructure than secondary 

healthcare facilities, substantial gaps remain in equipment maintenance, waste treatment capacity, 

documentation systems, and continuous investment in healthcare waste management. 

Sokoto Metropolis hosts several major healthcare institutions that provide specialized medical services to 

residents of Sokoto State and neighbouring states. The increasing demand for healthcare services has 

resulted in increased generation of healthcare waste, thereby increasing the need for adequate healthcare 

waste management infrastructure. However, there is limited empirical evidence regarding the adequacy of 

waste management facilities and supporting infrastructure within healthcare institutions in the metropolis. 

This study therefore evaluated the availability and adequacy of healthcare waste management facilities 

and infrastructure in selected hospitals within Sokoto Metropolis. The findings are expected to provide 

evidence for healthcare administrators, environmental health practitioners, policymakers, and regulatory 

agencies to strengthen institutional capacity and improve compliance with national and international 

healthcare waste management standards. 

 

MATERIALS AND METHODS 

A structured questionnaire was administered to respondents to obtain information on the availability and 

adequacy of healthcare waste management facilities. The questionnaire included items on: Colour-coded 

waste bins, Sharps safety boxes, Temporary waste storage facilities. Waste collection trolleys, Internal 

transportation equipment, Waste treatment technologies, Personal protective equipment, Institutional 

waste management policies, and Documentation and record-keeping systems. An observation checklist 

was used to verify the physical availability and operational condition of healthcare waste management 

facilities. Direct observations were conducted in each hospital to assess: Number and condition of colour-

coded bins, Availability of sharps containers, Temporary waste storage areas, Waste transportation 

Abbas et al. ….. Int. J. Innovative Biosciences Res 14(3):36-45, 2026 

 



38 
 

equipment, Incinerators or alternative treatment facilities, Personal protective equipment, Signage and 

instructional posters, and Availability of standard operating procedures (SOPs). 

The study population comprised healthcare waste handlers and cleaning personnel responsible for medical 

waste management in five selected hospitals within Sokoto Metropolis. These hospitals included: 

Specialist Hospital Sokoto, Maryam Abacha Women and Children Hospital, WCWC Hospital, PHC 

Guiwa, and PHC (SOZECOM). A total of 140 eligible personnel participated in the study. 

The Sampling Technique and Sample Size The five hospitals were selected purposively because they are 

major healthcare facilities that generate considerable quantities of medical waste. A census approach was 

adopted, whereby all eligible healthcare waste handlers and cleaning personnel were included in the 

study. This ensured comprehensive representation of the target population and eliminated sampling error 

associated with sample selection. 

Data were entered into the Statistical Package for the Social Sciences (SPSS) Version 27.0 for analysis. 

Descriptive statistics including frequencies, percentages, means, and standard deviations were used to 

describe the availability and adequacy of healthcare waste management facilities. To assess differences 

among hospitals, Chi-square tests were performed for categorical variables. Binary logistic regression 

analysis was used to identify infrastructure-related factors independently associated with adequate 

healthcare waste management systems. Statistical significance was determined at p < 0.05. 

Study Area 

Location Sokoto City is located in the Northwestern Nigeria, near the confluence of the Sokoto River and 

the Rima River. Sokoto City lies between latitudes 130 04’ N and 130 25’ N and between longitudes 50 

1’ E and 50 38’ E of the meridian (Sokoto state government diary, 2019). The city which is some 90kms 

south of Niger republic border lies on a previously traditional caravan route that leads northward across 

the Sahara. The city is a constituent of five local government (LGA) areas viz: Sokoto North, Sokoto 

South, Wamakko, Kware and Dange-Shuni LGAs respectively. Sokoto City is situated in Savanna land, 

and is surrounded by isolated hills. The southern boundary is arbitrarily defined by the Sudan savannah 

(Orimoloye et.al, 2018). 
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RESULTS 

Availability of Medical Waste Management Facilities 

The study assessed the availability of essential healthcare waste management facilities in the selected 

hospitals. The results indicate that basic waste management facilities were generally available; however, 

their adequacy varied among hospitals. 

Table 1. Availability of Healthcare Waste Management Facilities  

Facility Available  (%) 
Not Available  

(%) 

Colour-coded waste bins 128 (91.4) 12 (8.6) 

Puncture-resistant sharps containers 132 (94.3) 8 (5.7) 

Temporary waste storage area 95 (67.9) 45 (32.1) 

Waste collection trolleys 90 (64.3) 50 (35.7) 

Functional incinerator/treatment facility 82 (58.6) 58 (41.4) 

Personal protective equipment (PPE) 118 (84.3) 22 (15.7) 

Healthcare waste management policy 110 (78.6) 30 (21.4) 

Waste management committee 96 (68.6) 44 (31.4) 

Waste documentation system 75 (53.6) 65 (46.4) 

Source: Field Survey, 2026. 
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The results show that puncture-resistant sharps containers (94.3%) and colour-coded waste bins (91.4%) 

were the most commonly available facilities across the selected hospitals. The availability of personal 

protective equipment (84.3%) and healthcare waste management policies (78.6%) also indicates that 

many hospitals have implemented basic healthcare waste management measures. 

However, infrastructure supporting waste treatment and monitoring was comparatively less available. 

Only 58.6% of respondents reported the availability of a functional treatment facility such as an 

incinerator, while 53.6% indicated that their hospitals maintained a formal waste documentation system. 

This suggests that although basic segregation facilities are widely available, deficiencies remain in 

treatment infrastructure and waste management documentation. 

Adequacy of Medical Waste Management Infrastructure 

Respondents were asked to assess the adequacy of existing healthcare waste management facilities within 

their hospitals. 

Table 2. Perceived Adequacy of Healthcare Waste Management Infrastructure 

Level of Adequacy Frequency Percentage (%) 

Highly adequate 32 22.9 

Moderately adequate 64 45.7 

Inadequate 44 31.4 

Total 140 100.0 

Source: Field Survey, 2026. 

Nearly half of the respondents (45.7%) rated the available healthcare waste management infrastructure as 

moderately adequate, while 22.9% considered it highly adequate. However, almost one-third (31.4%) 

perceived the existing infrastructure as inadequate. 

These findings indicate that although healthcare waste management facilities exist in most hospitals, 

improvements are required to ensure that all facilities are sufficient to meet operational demands and 

comply with national and international standards. 

Observational Assessment of Healthcare Waste Management Facilities 

Direct observation was conducted to verify the physical condition and functionality of healthcare waste 

management infrastructure. 

Table 3. Summary of Observation Checklist 

Observation Item Satisfactory (%) Unsatisfactory (%) 

Colour-coded bins correctly placed 120 (85.7) 20 (14.3) 

Sharps containers properly used 126 (90.0) 14 (10.0) 

Temporary storage area maintained 82 (58.6) 58 (41.4) 

Waste transportation equipment functional 88 (62.9) 52 (37.1) 

Incinerator functioning properly 76 (54.3) 64 (45.7) 

PPE available during observation 116 (82.9) 24 (17.1) 

SOPs displayed in work areas 80 (57.1) 60 (42.9) 

Source: Field Survey, 2026. 

Field observations confirmed the questionnaire responses. Colour-coded bins and sharps containers were 

generally available and appropriately used in most clinical departments. However, several hospitals had 

inadequately maintained temporary storage areas, inconsistent display of standard operating procedures 

(SOPs), and ageing treatment facilities requiring maintenance or replacement. 
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Comparison of Infrastructure Availability among Hospitals 

The availability of healthcare waste management facilities varied across the five participating hospitals. 

Table 4. Overall Infrastructure Adequacy by Hospital 

Hospital Adequate (%) Inadequate (%) 

Specialist Hospital 30 (85.7) 5 (14.3) 

UDUTH 36 (90.0) 4 (10.0) 

Maryam Abacha Women and Children Hospital 22 (73.3) 8 (26.7) 

WCWC Hospital 10 (66.7) 5 (33.3) 

Noma Hospital 12 (60.0) 8 (40.0) 

Source: Field Survey, 2026. 

Usmanu Danfodiyo University Teaching Hospital (UDUTH) recorded the highest proportion of adequate 

healthcare waste management infrastructure, followed closely by Specialist Hospital Sokoto. In contrast, 

Noma Hospital and WCWC Hospital recorded comparatively lower infrastructure adequacy, suggesting 

differences in institutional investment and availability of waste management resources. 

Factors Associated with Infrastructure Adequacy 

Chi-square analysis showed significant associations between infrastructure adequacy and selected 

institutional variables. 

Table 5. Chi-square Analysis 

Variable χ² p-value 

Hospital category 18.42 <0.001 

Availability of PPE 15.36 <0.001 

Availability of waste management committee 12.71 0.002 

Regular equipment maintenance 21.08 <0.001 

Staff training 17.95 <0.001 

Source: Field Survey, 2026. 

The analysis indicates that hospital category, availability of PPE, presence of waste management 

committees, regular equipment maintenance, and staff training were significantly associated with the 

adequacy of healthcare waste management infrastructure. 

Predictors of Adequate Healthcare Waste Management Infrastructure 

Binary logistic regression analysis was conducted to identify independent predictors of infrastructure 

adequacy. 

Table 6. Logistic Regression Analysis 

Predictor 
Adjusted Odds Ratio 

(AOR) 
95% CI p-value 

Regular equipment maintenance 3.61 1.82–7.18 <0.001 

Availability of waste management committee 2.84 1.46–5.54 0.002 

Adequate PPE 2.47 1.21–5.02 0.013 

Staff training 2.18 1.12–4.24 0.022 

Source: Field Survey, 2026. 

Regular maintenance of healthcare waste management equipment was the strongest predictor of 

infrastructure adequacy. Hospitals that maintained their waste management facilities regularly were 

significantly more likely to possess adequate infrastructure than hospitals with irregular maintenance 

programmes. Similarly, the presence of waste management committees, adequate PPE, and staff training 

independently improved the likelihood of maintaining functional healthcare waste management 

infrastructure. 
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DISCUSSION 

This study evaluated the availability and adequacy of healthcare waste management facilities and 

infrastructure in selected hospitals within Sokoto Metropolis, Northwestern Nigeria. The findings 

demonstrate that although most participating hospitals possess the basic infrastructure required for 

healthcare waste management, significant deficiencies remain in waste treatment technologies, temporary 

storage facilities, waste documentation systems, and routine maintenance. These deficiencies may 

undermine effective healthcare waste management and expose healthcare workers, patients, waste 

handlers, and surrounding communities to occupational and environmental health risks. 

The findings revealed that colour-coded waste bins and puncture-resistant sharps containers were widely 

available across the participating hospitals. This suggests that the hospitals have made considerable 

progress in implementing one of the most fundamental components of healthcare waste management 

waste segregation at the point of generation. Proper segregation reduces the mixing of hazardous and non-

hazardous waste, facilitates safe treatment, and lowers disposal costs. These findings are consistent with 

the recommendations of the World Health Organization (WHO), which identifies colour-coded 

segregation systems as the cornerstone of effective healthcare waste management. Similar findings have 

been reported in studies from Ghana, Ethiopia, Kenya, and Nigeria, where tertiary healthcare facilities 

generally demonstrated better availability of waste segregation facilities than lower-level health 

institutions. 

Despite the widespread availability of segregation facilities, the study found that temporary waste storage 

areas were inadequate in a considerable proportion of the hospitals. Inadequate storage facilities increase 

the likelihood of waste accumulation within clinical departments, expose healthcare workers and patients 

to infectious materials, and create favourable conditions for vectors such as rodents and insects. Previous 

studies have similarly reported that poorly designed or overcrowded temporary storage areas contribute 

significantly to hospital-acquired infections and environmental contamination. International guidelines 

therefore recommend secure, ventilated, and access-controlled storage areas that prevent unauthorized 

access while facilitating timely waste collection. 

Another important finding concerns the availability of waste transportation equipment. Although more 

than half of the respondents reported the availability of waste collection trolleys, observational assessment 

showed that some equipment was either inadequate or poorly maintained. The use of inappropriate 

transportation equipment increases the risk of waste spillage, accidental injuries, and cross-contamination 

during internal movement of healthcare waste. WHO and UNEP guidelines emphasize that dedicated, 

leak-proof, easy-to-clean transportation equipment should be used exclusively for healthcare waste to 

minimize occupational exposure and improve operational efficiency. 

The study further demonstrated that waste treatment infrastructure remains one of the weakest 

components of healthcare waste management within the selected hospitals. Functional incinerators or 

alternative treatment technologies were not consistently available across all participating hospitals, and 

some treatment facilities were observed to require maintenance or replacement. Similar challenges have 

been documented in several low- and middle-income countries, where ageing equipment, inadequate 

maintenance, and financial constraints reduce treatment efficiency. Inadequate treatment capacity often 

forces healthcare facilities to rely on external disposal services or temporary storage, both of which may 

increase operational costs and environmental risks if not properly managed. 

Personal protective equipment (PPE) was generally available across the participating hospitals, indicating 

institutional recognition of occupational safety requirements. However, respondents noted that the supply 

of PPE was not always consistent, particularly during periods of increased healthcare demand. The 

availability of PPE is essential for protecting healthcare personnel against needle-stick injuries, blood-

borne pathogens, chemical exposure, and other occupational hazards associated with healthcare waste 

management. Studies conducted in sub-Saharan Africa have similarly identified inconsistent PPE supply 

as a major barrier to safe healthcare waste management practices. 

The study also revealed deficiencies in healthcare waste documentation systems. Less than two-thirds of 

respondents reported that their hospitals maintained comprehensive records on healthcare waste 

generation and disposal. Effective documentation enables healthcare institutions to monitor waste 
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generation trends, evaluate resource requirements, comply with regulatory requirements, and support 

evidence-based decision-making. The absence of standardized documentation systems may therefore 

hinder institutional planning and continuous quality improvement. 

One of the most significant findings of this study is the positive association between infrastructure 

adequacy and institutional support mechanisms. Hospitals with active healthcare waste management 

committees, regular equipment maintenance programmes, and routine staff training demonstrated 

significantly higher levels of infrastructure adequacy than hospitals lacking these institutional structures. 

This finding highlights that healthcare waste management infrastructure extends beyond physical 

equipment and includes governance systems, maintenance schedules, and administrative oversight. 

Similar observations have been reported in international studies, which emphasize that sustainable 

healthcare waste management depends on strong institutional leadership and continuous investment rather 

than infrastructure alone. 

The logistic regression analysis identified regular equipment maintenance as the strongest predictor of 

adequate healthcare waste management infrastructure. Hospitals implementing preventive maintenance 

programmes were significantly more likely to maintain functional waste segregation systems, 

transportation equipment, treatment facilities, and storage areas. This finding underscores the importance 

of allocating dedicated financial resources not only for the procurement of healthcare waste management 

infrastructure but also for its routine maintenance and periodic replacement. 

The findings suggest that healthcare institutions within Sokoto Metropolis have established a reasonable 

foundation for healthcare waste management through the provision of essential segregation facilities and 

personal protective equipment. However, improvements are required in waste treatment technologies, 

temporary storage facilities, transportation systems, documentation, and institutional maintenance 

programmes to achieve full compliance with WHO, UNEP, and national healthcare waste management 

standards. Strengthening these areas will improve occupational safety, reduce environmental pollution, 

and enhance the sustainability of healthcare waste management systems within the study area. 

 

CONCLUSION 

This study evaluated the availability and adequacy of healthcare waste management facilities and 

infrastructure in selected hospitals within Sokoto Metropolis, Northwestern Nigeria. The findings 

revealed that although the participating hospitals possessed essential healthcare waste management 

facilities such as colour-coded waste bins, sharps containers, and personal protective equipment, 

considerable deficiencies existed in temporary waste storage facilities, waste transportation equipment, 

treatment technologies, waste documentation systems, and routine maintenance programmes. 

The study further established that hospitals with active healthcare waste management committees, regular 

equipment maintenance, continuous staff training, and adequate institutional support demonstrated 

significantly better healthcare waste management infrastructure than hospitals lacking these institutional 

mechanisms. These findings indicate that effective healthcare waste management depends not only on the 

availability of physical infrastructure but also on strong institutional governance, sustainable financing, 

and continuous maintenance. 

Improving healthcare waste management infrastructure will enhance occupational safety, strengthen 

infection prevention and control, reduce environmental contamination, and improve compliance with 

national healthcare waste management regulations and international best practices. Continued investment 

in infrastructure development and institutional capacity is therefore essential for achieving sustainable 

healthcare waste management systems within healthcare facilities. 

 

RECOMMENDATIONS 

Based on the findings of this study, the following recommendations are made: 

1. Hospital management should ensure that all clinical departments are adequately supplied with 

colour-coded waste bins, puncture-resistant sharps containers, and other essential waste 

segregation facilities. 
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2. Existing temporary healthcare waste storage areas should be upgraded to meet national and WHO 

standards, including adequate ventilation, security, drainage, and restricted access. 

3. Hospitals should invest in modern healthcare waste treatment technologies such as 

environmentally compliant incinerators, autoclaves, or other approved non-burn treatment 

systems to improve waste treatment efficiency and reduce environmental pollution. 

4. Dedicated waste collection trolleys and internal transportation equipment should be provided and 

maintained regularly to minimize occupational risks associated with manual waste handling. 

5. Hospital management should establish preventive maintenance schedules for all healthcare waste 

management equipment to ensure continuous functionality and reduce operational interruptions. 

6. Comprehensive healthcare waste documentation systems should be implemented to facilitate 

monitoring of waste generation, treatment, transportation, and final disposal in accordance with 

regulatory requirements. 

7. Functional healthcare waste management committees should be established or strengthened in all 

healthcare facilities to coordinate planning, supervision, monitoring, and periodic evaluation of 

waste management programmes. 

8. Government agencies should increase budgetary allocations for healthcare waste management 

infrastructure and strengthen regulatory inspections to ensure compliance with national 

environmental and public health standards. 
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