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Abstract 
 
The management of hospital waste requires special care by health professionals, due to their nature, 

diversity, and danger, since they are in direct contact with these wastes, due to their consequences 

through accidents during handling, or even when they are treated with negligence. 

In Cape Verde, the environmental pollution has the main national concern. Waste and the way it has 

been "managed" are some of the indications of this problematic situation that negatively affects the 

environment and public health. The current study had as main objective to analyze the practices of 

hospital waste management at the Dr. Agostinho Neto hospital, in Cape Verde, Cidade da Praia. The 

main methodology used was to perform the visit to the Dr. Agostinho Neto hospital, direct observation, 

interviews to the employees and health professionals. There were some shortcomings in the 

management of hospital waste resulting from lack of training and lack of economic resources. The lack 

of information on the quantities of hospital waste produced and the treatment of hazardous waste by 

the incinerator without control of the emission of gases. 

From the results obtained, proposals for improvements, recommendations and a line of future 

research are presented. 

 

 

Key words: Intermediate storage of HW; City of Praia, Cape Verde, Hospital Waste Management; 

Incineration. 

	

	
1. Introduction 

 
             Pruss et.al. (1999) Consider that HR management, as well as the technical problems associated with 

it, are strongly influenced by cultural, social and economic factors. Of course, only through the 

awareness of all the professional groups and their proper training will it be possible to implement some 

of the main axes of Community waste policy. Thus, HR management is an emerging theme, amplified 

by lack of training, awareness and financial resources to support solutions (Absulla et al., 2008). 

 

The National Strategic Plan for the Prevention and Management of Waste (PENGeR) assumes a 

central role in the management of waste in Cape Verde, defined as a starting point for a strategy for 

the sector, adjusted to the national and future realities of future developments. 
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In the Millennium Declaration, adopted in 2000 by various countries at the United Nations Millennium 

Summit, was published by the United Nations Environment Program. The Millennium Development 

Goals (MDGs), one of which is to "ensure environmental sustainability". Within the scope of this 

objective targets are set and some of them are, inter alia, the integration of sustainable development 

principles into national policies and programs to reverse the current trend towards loss of 

environmental resources and improvement of sanitation conditions. Developing countries need special 

attention to the MDGs, mainly because of the shortage of human and financial resources and the 

resulting consequences. The management of waste in the country faces major obstacles, mainly 

financial, due to the lack of adequate infrastructures for the treatment, recovery or disposal of its waste 

(Graça, 2015). 

In recent years, the situation of waste management has been one of the main environmental problems 

of society. It is a theme that has received special attention from the population and governments 

(PANA II, 2003). 

This dissertation addresses the issue of waste at the Dr. Agostinho Neto hospital in Cape Verde, 

focusing on aspects related to its management in the interior and exterior. 

 

2. Methodology 
In the course of the study, the tasks developed during the dissertation: 

 

• LITERATURE REVIEW 

The study began in February 2016, where the bibliographic survey was carried out, in which the 

various phases of the hospital waste cycle, from its production to its elimination, are characterized in 

order to perceive the current context of the problem. The consultation based on the documentary of 

books, thesis, articles in magazines, technical reports, news, made available in paper or electronic 

format (e.g. Internet), interviews. Topics covered include HR management and applicable legal 

requirements. 

 

• VISITS TO HOSPITALS 

Initially a guided visit was carried out in some services of the Santa Maria hospital, where it was 

possible to follow the whole HR management process inside the same (production, sorting, 

conditioning, storage, internal transport, and storage location ) Was also held at Clinica Santo António 

in Reboleira. It also has the opportunity to follow up on an audit of HR management carried out by the 

company Ambimed in the Hospital CUF Infante Santos, and Ambimed is responsible for the collection 

and treatment / final destination of the patients. Infectious waste. He also had the opportunity to visit 

an autoclavage unit in the group III HR treatment performed by Ambimed in Barreiro. 

In Cape Verde, a fifteen-day internship was held in the hospital, where I had the opportunity to follow 

all HR management procedures inside the hospital. I would like to add that the external transport to 

the treatment site has also been monitored and to understand how the Incineration process works. 
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The landfill and the garbage dump were also visited. Much of the information collected was by 

observation and some interviews. 

 

• DATA COLLECTION AND ANALYSIS REGARDING GENERATION RATE 

In order to collect data on HR production in the hospital under study, the data made available 

by the ANAS waste management regulator for the production of the year 2015 were used, and 

the HR weighing was also recorded in the two hospital services (Dialysis, Operative Block) 

over the three shifts. 

The quantification of HR production is a good indicator of what happens at the level of HR 

management in the hospital and the perception of the separation of HR at the source. 

	

3. Results and discussion 
The explanation regarding HR management at the hospital under study is based on the information 

gathered from direct observation and interview. The hospitals studied are responsible for the waste they 

produce (Decree-Law no. 56/2015, of October 17) and it is the responsibility of the hospital to effectively 

manage the HR produced. 

The management of HR produced in the hospital under study is organized by a set of steps, such as 

production, sorting, conditioning, collection, internal transportation, temporary storage, external 

transportation, treatment and final destination. 

Initially a guided visit to the hospital was scheduled for 15 days, for all the hospital services that are 

presented in the schedule of visits in the scope of hospital waste management. 

Screening is a stage that requires the active participation of all health professionals and is responsible 

for the local separation of waste. Being a phase that requires the awareness of the risks on the part of 

the health professionals. 

There is a discrepancy between the provisions of the legislation and what is done in practice. It was 

observed that the hospital mainly uses bags with colors that do not correspond to legislation (Decree-

Law no. 56/2015, of October 17), that is to say, the use of sacks of different color stipulated by law for 

the RH from Groups I and II (blue, white and pink instead of black.) It was also found that in most 

services in nursing and treatment rooms containers used for packaging waste are improvised many did 

not contain bags Often hazardous waste from the hospital is collected and rejected in conjunction with 

municipal solid waste, but should be treated appropriately according to its characteristics, due to the 

lack of training information and awareness among the professionals involved. Usually the waste 

produced, belonging to Groups IV, namely pharmaceuticals, sharp and perforating objects, placentas 

and anatomical pieces are sorted. For the Group I and II residues there are no selective separation for 

its recovery. In most cases, they are stored temporarily in the municipal containers, located in the public 

highway. It is also noted that Group III waste is not sorted, so its final destination is in most cases, 

disposal in the municipal waste bin mixed with Group I and II waste. Group IV waste is one of the mainly 

cutting and perforating, there are in the largest of the services the containers for this material, in 

contrast some of the services had other containers for packaging the same, due to the lack of specific 

containers for the packaging of the same. Gray containers are used for the temporary storage of 
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placentas and fetuses, and in the case of anatomical pieces (imputations) are packed in the black bag 

and the drugs are stored in the punch box. 

It is important to note that the lack of equipment observed during the visit, often the services improvise 

other recipients simply because of lack of economic resources of the country, dependence on external 

aid, hospital infrastructure, save exceptions to the service recently built dialysis. 

It is also emphasized that in the hospital in several services the recipients are not identified with the 

respective service, and the type of waste, save some exceptions of the service of Neonatology. This 

makes it difficult to identify those responsible for any problems related to the separation of waste. All 

these containers and containers have common characteristics because they are multiple use, washed 

and used afterwards. 

In relation to liquid1 waste, waste from the operating room such as blood collection wastes is rejected 

in sewage systems. 

The cleaners of each service, designated as General Service Helper (ASG), collect the bags normally 

closed with a node without identification of the service of origin and stored in larger containers at a 

specific storage location of each service designated by Contaminated containers with capacities of 

120L for the storage of waste by groups. 
The hospital does not have a defined circuit suitable for the transportation of waste, this due to the 

infrastructure of the hospital. The RHP stores are stored in refrigerated ark, namely placentas, 

imputation, and for the tubes for blood collection2, bag of blood collection in refrigerators. It was noted 

that not all hospital staff did not wear personal protective equipment (PPE) properly during collection 

of the waste, since they wore gloves that the doctor uses instead of appropriate rubber gloves, a 

mask, a rubber boot . The place of temporary storage before being sent to an end destination is called 

a "waste house". Easy to reach and clean with natural ventilation and a drain in case of spill accidents 

Contaminated water is drained and connected directly to sewage. I also add that the place is easily 

accessible to stray animals causing a dispersion by strong winds of the residues implying the 

attraction of the vectors (insects), and in the lost of rain, causing unpleasant odors. 

With regard to the transport of waste, it has had the opportunity to monitor the transport of hazardous 

and non-hazardous waste and then the treatments and their final destination. It is important to 

remember that there is already a guide to follow the road transport of waste and not hazardous waste 

as defined by Ordinance no. 18/2016 of 12 April, which is already in force. The collection of the 

collected Group I and II wastes is carried out by the Municipality of Praia is done once a day in the 

morning. Regarding the hazardous waste mentioned above, the hospital is responsible for transporting 

the hazardous waste referred to as "third party contracts". The vehicle used to transport RHP is open 

box, do not present any safety during transportation due to precarious conditions due to geographical 

dispersion of the production site, and a long distance traveled in its transport for disposal. 

In Cape Verde, the final deposition of the HR, as in different places is not the most ideal, the HR, are 

																																																								
1	Chemical disinfection: It has not been possible to clarify in useful function what type of disinfection is used 
before being rejected by the sewage.	
2	Tubes for blood collection; blood culture plates, bacteria and others are stored in a cold storage for eight days in 
the pink bag that will be incinerated later.	
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deposited in the municipal trash without any previous treatment and then buried. The rubbish dump is 

located 7 km from the center, whose area of occupation is not currently defined. It is not fenced, 

allowing access to animals, but there is control of people who live in the bin called "scavengers." The 

precarious conditions of the municipal dumps are a complex and broad problem, which must be 

understood as a priority issue in relation to the environmental policy and the public health of the 

municipalities. 

With regard to the transport of waste, it has had the opportunity to monitor the transport of hazardous 

and non-hazardous waste and then the treatments and their final destination. It is important to 

remember that there is already a guide to follow the road transport of waste and not hazardous waste 

as defined by Ordinance no. 18/2016 of 12 April, which is already in force. The collection of the 

collected Group I and II wastes is carried out by the Municipality of Praia is done once a day in the 

morning. Regarding the hazardous waste mentioned above, the hospital is responsible for transporting 

the hazardous waste referred to as "third party contracts". The vehicle used to transport RHP is open 

box, do not present any safety during transportation due to precarious conditions due to geographical 

dispersion of the production site, and a long distances traveled in its transport for disposal. 

In Cape Verde, the final deposition of the HR, as in different places is not the most ideal, the HR, are 

deposited in the municipal trash without any previous treatment and then buried. The rubbish dump is 

located 7 km from the center, whose area of occupation is not currently defined. It is not fenced, 

allowing access to animals, but there is control of people who live in the bin called "scavengers." The 

precarious conditions of the municipal dumps are a complex and broad problem, which must be 

understood as a priority issue in relation to the environmental policy and the public health of the 

municipalities. 

Currently the country has two incinerators for the treatment of hazardous hospital waste on the island 

of São Vicente and on the island of Santiago in Assomada, which lies 44km north of the city of Praia. I 

would like to add that the country has a landfill financed by the "European Union (EU) with a capacity 

to treat 1.2 million tonnes of solid waste in nine municipalities of the island of Santiago in Santo 

Domingo, occupying an area of 20 hectares with An estimated useful life of eighteen years. 

The hazardous waste is sent to the Hospital Regional Santiago Sul, in Assomado and an agreement 

exists between the two hospitals, for each burn to be made the hospital contributes with fuel about 175 

to 200 liters. Regarding the "ATI, INCINERATEURS MULLER" incinerator, it was financed by the 

Luxembourgian in 2008, having a capacity of burning thirty kg and a fuel consumption of 25L for a 

firing of 1,5h. 

 

Regarding the records and weighing of HR, which is not performed in the hospital, during the 

investigation period the weighing register was recorded. 
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Table 1: Total waste production per shift and per day year 2015. 

Shifts Group I e II Group III Group IV 

1 (kg/Shift) 58,44 23,09 13,69 
2 (kg/Shift) 52,58 27,58 8,60 
3 (kg/Shift) 59,96 23,73 8,21 

Total Diary (kg/day) 170,97 74,40 30,50 

Total Annual (kg / day) 62403,68 27156,29 11132,17 
Average Daily Rate (kg / bed. Day) 0,48 0,21 0,09 

 

Cape Verde being an average developing country with a low national income we can conclude that the 

annual production of HR are among the values (0.5 - 3.0) being a district hospital the daily production 

of HR are among the values (0.5 - 0.2). 

 

In Table 2, it gives a short description of a succinct form for each type of waste from storage to its final 

destination. 

 

 

Table 2: Short description of HR management in HAN from its production to its final destination. 

Type of Waste Storage 
Periodicity 

of 
Collection 

Conveyor 
Treatment 
Technolog

y 

Final 
destinati

on 

Group I e II + Group III 
(Unrated) Containers 1/day Town Hall of 

Praia 
No 

Treatment 
Trash can 

Group III 
(Triads) Refrigerator chest 3/month 

Non-
specialized 

service 

Incineration 
Group 

IV 

Short 
piercing 

Specific Boxes or 
Plastic Bottles 1/week 

Non-
specialized 

service 

Trash can 

Placentas Refrigerator chest 1/week Cemetery 

Drugs  Cardboard box 1/week Trash can 
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4. PROPOSALS FOR IMPROVEMENTS 
Some measures / recommendations are proposed: 

• Definition of an HR management policy, focused on the prevention of risks to health and the 

environment; 

• Betting on the training and awareness of health professionals: 

        - Realization of training and awareness raising actions on HR in a continuous way, especially on            

the differentiated separation of HR and associated risks resulting from inadequate separation; 

- Training should be particular to the training level of each group; 

- In addition to the theoretical test, the practical test is necessary; 

- Encourage employees to recognize awards in waste reduction and separation campaigns, 

encouraging employee appreciation, being competitive in a friendly manner among services and 

benefiting from reduced associated risks and improvements in separation; 

• Availability of information for all services: 

- Distribution of informative leaflet for each simple and imaged language service, containing the 

appropriate information about the correct HR screening; 

- Adequate information on the use of personal protective equipment (PPE); 

• Regular audits: 

- Supervise the procedures adopted by health professionals in the different stages of HR 

management, according to established criteria; 

- Verification of non-conformity and consequently the introduction of corrective or preventive 

measures; 

• Records and weighing of hospital waste production: 

           - For each service a person responsible for weighing HR; 

            - Existence of a notification form for weighing HR; 

            - Existence of the annual HR production estimate report, as well as the identification of the final 

destination. 

       • Identification of a waste manager for each service: 

         - Control of acquisition of equipment unavailable for HR management; 

       - Control of proper separation, and among other steps of internal HR management. 

 

Regarding the treatment, it also proposes a new incinerator "MEDICAL INCENERATORS" at the 

place closest to the hospital under the responsibility of the hospital for the treatment of group III and IV 

waste. It is important to remember that there is already an incinerator "INCINERATEURS MULLER", 

the need to choose a new incinerator is due to the fact that it has a gas control system. 
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5. Analyze SWOT 
Weaknesses 

• Existence of a general policy for hospital 

waste management in the country; 

• Existence of regulatory entity; 

• International support; 

• Existence of treatment / final destination of 

hospital waste; 

• Existence of training and environmental 

awareness actions. 

• Strengthen in permanent audits mainly in 

the separation of waste in each hospital 

service 

                   Opportunities 
 

• Awareness of the risks to health and the 

environment associated with HR 

management; 

• Long term: Create partnerships or 

cooperation with other health facilities for the 

treatment and final destination of waste; 

• Medium term: Reinforce training actions 

and environmental awareness for HR 

management; 

• Long term: installation of a new incinerator 

in accordance with environmental legislation 

in order to meet not only the hospital but also 

other health facilities in the municipality of the 

region; 

• Periodically promote continuing education in 

the separation of HR from health 

professionals; 

• Medium term: create partnerships for the 

sale of organic waste for composting, and 

selective collection of used food oils. 

• Invest in the creation of a specialized sector 

in environmental marketing. 

Strengths � 
 • No data on records of production and 
shipment of waste for treatment; 
• Inexistence of recycling companies; 

• Insufficient information on prevention, 

production, and treatment; 

• Poor adherence by health professionals in 

relation to HR management; 

• Deficiency in the practice of screening and 

valuing HR; 

• No monitoring and control of the gas 

emissions associated with the HR 

incineration process; 

• External transportation and inadequate HR 

disposal; 

• Lack of technicians; 

• Temporary storage location conditions: lack 

of means for containerization of the residues 

which enhance the attraction of vectors 

(insects), attraction of animals, and odors; 

• Lack of infrastructures for the use of 

technology and innovations for adequate 

solutions; 

• Low adherence in the area of environmental 

marketing; 

• Lack of environmental management. 

• The non-functioning of the Landfill; 

• Costs associated with HR management. 
Threats 

 

• Increase in HR production due to the use of 

single use materials; 

• Increased costs of waste treatment; 

• Insufficient conditions for proper storage 

and transport of waste; 

• Investment needs for the construction of 

infrastructures necessary for the treatment. 
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6. SUMMARY CONCLUSION 
 
The final synthesis is carried out according to the objectives initially defined. 

The objectives of this research were to evaluate the current situation of HR management in the Dr. 

Agostinho Neto hospital in Cape Verde. With the development of this work, it was possible to verify 

that, with respect to internal and external HR management in the hospital, many existing practices are 

not the most appropriate. The explanation of this fact rests not only on the lack of means (equipment, 

infrastructure), scarcity of economic resources, as well as on existing perceptions that influence the 

attitudes and motivations of health professionals. 

According to the results of direct observation, improper practices were identified, such as sorting 

errors resulting from lack of training and information, improvised packaging and improper use of PPE, 

manual transport of the bags to the temporary storage site, lack of identification Of the bags and 

containers, and among others already mentioned above. 

Small studies on HR production records facilitated the possibility of implementing a new incinerator, 

preventing its production, both in terms of quantity and danger, with a consequent reduction in 

management costs. 
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