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Background: Planning and budgeting of medical devices allow a healthcare institution to properly use funds, acquire quality and
efficient medical devices, and improve healthcare service delivery. The lack of proper policy in the procurement and management of
medical devices causes inappropriate usage of funds and impedes the quality of a product. This study aimed to identify the current
practices and gaps in the planning and budgeting of medical devices in Ethiopian public hospitals. In this study, an assessment was
conducted in all regional public hospitals to assess the current status of medical device management, identify the gaps, and provide
suggestions for areas of improvement.
Methods: A descriptive cross-sectional design was used for the study assessment where a structured data collection tool was utilized
to collect data. A multi-stage stratified random sampling proportionate to size technique was employed for the sampling of public
hospitals in all regions of Ethiopia. The collected data was analyzed using SPSS version 26 software.
Results: The availability of medical equipment development plans, budgeting, and spare parts procurement plans were found to be
below 50% in public hospitals. It was also noted that 40.3% of hospitals do not prepare medical device technical specifications during
procurement orders. Moreover, the engagement of biomedical engineers/technicians in the planning and procurement of medical
devices was found to be below 50%.
Conclusion: This assessment showed that there is a need for improvement in the development of procurement plans and preparation
of technical specifications for medical devices in Ethiopian public hospitals. Developing policies and strategies for the proper use of
funds in the procurement of medical devices, involving biomedical engineering professionals in the planning, procurement and use of
medical devices could help to improve the quality, optimized utilization and efficiency of medical devices and ultimately enhance
healthcare service delivery.
Keywords: biomedical engineering professionals, budgeting, medical device, planning, public hospitals

Introduction
A medical device is a substantial resource in the health care delivery system.1,2 It is an essential asset in the prevention,
diagnosis, treatment, and monitoring of illnesses and diseases, and rehabilitation of patients.3–5 The medical device is
a subset of healthcare technology whose management cycle runs from planning, assessment, and budgeting to decom-
missioning and disposal.3,6,7 Medical devices require careful planning of recurrent operating budgets for sustainable
operation.8 Appropriate policies, guidelines, and strategies are needed at each level of healthcare delivery for proper
management and use of medical devices.9 According to World Health Organization (WHO) recommendation, policies
and strategies are required for medical device management as part of any national health plan.10,11 Medical device
policies and strategies are important to ensure access to safe, effective, and high-quality medical devices with the
ultimate goal of improving healthcare systems and service delivery.12–14 In this regard, the Ethiopian Health Services
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Guideline (EHSTG II) indicates that each health facility should have policies, guidelines, and development plans for
medical device procurement, acquisition, installation, maintenance, and disposal.15

Planning and assessment are the first main phases of the healthcare technologymanagement cycle followed by budgeting and
financing for medical devices.8,16,17 As part of planning and assessment, the EHSTG II recommends the hospitals establish
a model medical equipment list for their essential healthcare services . The model medical equipment list describes the types and
quantities of medical equipment required by the hospital to provide each service with minimum requirements as per national
standards. WHO also recommends the health sectors develop core medical equipment and technology lists that are commonly
considered important or necessary for specific preventive, diagnostic, treatment, or rehabilitation procedures.18,19 WHO has also
developed the list of Essential In Vitro Diagnostics (IVDs) and provided recommendations to incorporate priority medical
devices for procurement, reimbursement, and for supplementing universal health coverage.20 The IVDs help the success of
universal health coverage by improving “access to good-quality, affordable in vitro diagnostics (IVDs) that allows health
providers to make timely diagnoses and offer the most appropriate treatment.21 Besides, the healthcare facilities shall have
medical equipment development plan (EDP) based on themodel equipment list andmedical equipment inventory, which is a plan
to define goals for acquisition, maintenance, and replacement of equipment in the short term and long term.22 The medical
equipment development plan helps the overall planning and budgeting of medical devices.

To enhance and devise a system for improving medical device management at the national level, the existing gaps and
challenges at hospital levels should be identified. Even though the Ministry of Health (MOH) of Ethiopia continuously
supports the health facilities with the supply and management of medical devices, there is no evidence-based information
and data that indicate the gaps and problems of public health facilities. In this regard, MOH has conducted a national
medical device baseline survey in 82 hospitals in 2020. This survey was limited to collecting and addressing only a few
medical device indicators (availability of functional medical devices, percentage of health facilities with updated medical
device inventory, percentage of health facilities with scheduled preventive maintenance, percentage of health facilities
with functional medical equipment management committee, percentage of installed medical device, availability of
medical device as per national standard and percentage of biomedical positions filled at health facilities).23

To find the underlying gaps in the current practices of public hospitals in planning and budgeting medical devices and make
recommendations on areas of improvement, it was important to conduct this assessment. Hence, a comprehensive study to assess
the status and practices of the medical device in health facilities that help devise evidence-based decisions and systems is
required. In this area, the authors could not find any published literature regarding the planning and budgeting of medical devices
in Ethiopian public hospitals at a national level. Therefore, this study identified the existing practices, gaps, and challenges in the
planning and budgeting of medical devices and recommended potential areas of improvement and interventions.

Methods
Data Collection Methods
A descriptive cross-sectional design was used for this study. A structured data collection tool was used to collect the data. The
descriptive data assessment was used to explore the availability of medical device policies, guidelines, strategies, development
plans, annual plans, budgets, and involvement of Biomedical engineers/technicians in medical device planning and technical
specification in public hospitals.

Sampling Technique and Sampling Distribution
For this assessment, all Ethiopian regions and the two city councils were included. A multi-stage stratified random
sampling proportionate to size technique was employed. Stratifications were based on the level of public hospitals
(Primary, General, and Referral). The proportion of facilities at different levels was determined using the maximum
number of the population expected to be served according to the Ethiopian Health Sector Transformation Plan, 2015/16-
2019/20. Accordingly, 14 referrals, 26 general and 23 primary hospitals were included. Regional distribution was made
based on proportionate to the number of facilities available in each region and city council.
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Measurements and Analysis
The analysis explores the availability and practices of public hospitals on medical device planning, budgeting, and
technical specification during procurement. The percentage and frequency of the collected data were analyzed using
SPSS version 26 software.

Data Quality Assurance Process
The data collection team developed an assessment methodology, which includes the scope, sampling, design, and
data collection instruments. 9 data collectors and 3 supervisors were recruited and trained on the data collection
instrument and assessment approach. All of them were Biomedical Engineers who had subject matter expertise and
experience in the field of data collection. The supervisors supported data collectors to supervise spot-checking and
overall field data collection. When data collectors encounter any challenges and questions, the supervisors were at
their disposal to address the issues. The assessment core team checked the collected data for clarity, completeness,
and appropriateness. The team also verified the accuracy of records by checking unexpected results or outliers. The
field data collection was conducted from December 2019 to January 2020.

Results
Biomedical Engineering Structures
The assessment report identified that there are four different structures available at public hospitals; directorate,
case team, department, and unit. Among the assessed hospitals, 19 (30%) hospitals reported that they do not have
any organizational structure for biomedical engineering. Despite the availability of various structures at hospitals,
there are no clear structural distinctions between them regarding human resources, organogram, and responsi-
bilities. The available biomedical engineering structures are illustrated in Figure 1.

Figure 1 Biomedical engineering structures available at public hospitals.

Availability of Medical Device Policies and Strategies
The assessment results showed that hospital-specific medical device policies and strategies are available in 79.4% of
public hospitals at a national level. Most of the general hospitals (88.5%) reported the availability of policies and
strategies followed by referral hospitals (85.7%) and primary hospitals with the least availability (65.2%). Despite
the availability of medical device policies and strategies in the assessed hospitals, there is no medical devices
national policy and strategy that the authors could know at the time of the assessment. The detailed results of
medical device management policies and strategies in public hospitals are illustrated in Figure 2.
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Figure 2 Percentage of public hospitals that have medical device management policies and strategies.

Availability of Medical Equipment Development Plans
At a national level, less than 50% of public hospitals were found to have a medical equipment development plan.
Referral hospitals take the majority (71.4%) followed by general hospitals (46.2%) by having medical device
development plans. Only 39.1% of the primary hospitals were found to have a development plan. Medical
equipment development plan helps to define goals for acquisition, maintenance, and equipment replacement in
the short and long terms. Figure 3 demonstrates the assessment results for the availability of medical equipment
development plans in public hospitals.

Figure 3 Percentage of public hospitals that have medical device development.

Availability of Medical Device Procurement Planning
At the national level, the percentage of public hospitals with a planning system for medical device procurement was
found to be 54%. About 50% of referrals, 53.8% of the general, and 56.5% of primary hospitals have medical device
procurement plans. It is highly recommended for any hospital to have need-based assessment and procurement plans to
run the essential healthcare services. Figure 4 shows the summarized assessment results for the availability of medical
device procurement planning.

Availability of Medical Device Procurement Budgeting
Only 49.2% of hospitals reported to have a regular budget for procuring medical devices at a national level. In this
regard, referral hospitals (57.1%) have better budget allocation followed by primary hospitals (52.2%) and general
hospitals (42.3%). Before and during the purchase of medical devices, it is important to have a budgeted plan and capital
that enable the equipment to be used through its life span. The assessment results for medical device budgeting in
Ethiopian public hospitals are demonstrated in Figure 5.
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Figure 5 Percentages of public hospitals that have a dedicated budget for procurement of medical device.

Magnitude of Biomedical Engineering Professionals Involved in Planning and
Procurement of Medical Device
Biomedical engineering (BME) professionals are health professionals who are responsible for medical device
overall management in healthcare institutions. However, the assessment indicated that only 49.2% of public
hospitals involve them in medical device planning, budgeting, and procurement. Figure 6 demonstrates the
assessment results in public hospitals.

Magnitude of Biomedical Engineering Professionals Involved in the Development of
Medical Device Specification
According to our assessment, only 58.7%of public hospitals preparemedical device specifications during procurement; 92.9%of
referrals, 65.4% of general, and 30.4%of primary hospitals preparemedical device specifications and involve BMEprofessionals
in their procurement plan. All hospitals in Addis Ababa and Harari have specification trends for procuring medical devices and
participate in BME professionals in the specification of the medical device. Hospitals in Tigray, Oromia, and SNNPR have
a relatively better experience than other regions in this regard. The hospitals’ experience in specification development is shown in
Figure 7. The report shows that BME participates in the preparation of specifications in all hospitals that have developed medical
device specifications. The percentage of BME professionals’ involvement in medical device specification is shown in Figure 8.

Figure 4 Availability of medical device planning system for procurement in public hospitals.
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Figure 7 Percentage of medical device specification experience of public hospitals.

Figure 8 Percentage of biomedical engineers and technicians’ involvement in medical device specification preparation.

Medical Device Spare Parts and Accessories Procurement Plans
According to this national assessment, only 38.1% of public hospitals have medical device spare parts and accessories
procurement plans. About 57.1% of referrals, 50% of the general, and 13% of primary hospitals have medical device

Figure 6 Percentage of public hospitals that involve biomedical engineers/technicians in planning, budgeting, and procurement of medical device.
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spare parts and accessories procurement plans. All public hospitals in Addis Ababa have spare parts and accessories
procurement plans. Spare parts and accessories are essential components required to maintain the functionality of
a medical device for its life span which need proper planning and an adequate budget. The trends in medical device
spare parts and accessories procurement plans in public hospitals are shown in Figure 9.

Figure 9 Percentage of hospitals having medical device spare parts and accessories procurement plan.

Discussions
This study aimed to assess the current status of the medical device management system, identify gaps, and provide areas of
improvement suggestions for policymakers and managers for efficient use of the medical devices and ultimately improving
service delivery in Ethiopian public hospitals. The assessment addressed the management cycle of a medical device including
planning, budgeting, technical specification preparation, and procurement aspects.24,25 The roles of biomedical engineers in
medical device management were also assessed. Engaging biomedical engineers in the planning and management of medical
devices is important.26–29 However; the results of the assessment showed that the involvement of biomedical engineers and
technicians in planning and budgeting medical devices is still very low. Even though there is no national policy for medical
device management, 79.4% of public hospitals reported that they have a medical device management policy and strategy
within their institution. This result indicates that hospitals develop their guiding policy and strategy for the planning and
management of medical devices regardless of national policy with alignment to EHSTG II guidelines.

The medical equipment development plan (EDP) needs to be designed to address medical devices’ current stock
status, need assessment, and short-term and long-term procurement plans.15 This plan is the basis for medical devices’
annual procurement and budget planning. However, only 49.2% of hospitals have developed EDP for their medical
device. According to this assessment, the Ethiopian public hospitals have huge gaps in planning for medical device
procurement. An appropriate procurement plan for medical device improves optimum utilization, minimizes resource
loss, and ultimately enhance healthcare delivery.30,31 About 46% of public hospitals do not have a medical device annual
procurement plan for their healthcare services. Planning an appropriate budget for purchase and management is very
important for life long use and management of medical devices.32,33 However, the study indicated that 50.8% of hospitals
do not have a dedicated budget for the purchase of a medical device.

It was also noted that 40.3% of hospitals do not prepare medical device technical specifications during
procurement orders. Only the list of the medical devices to be purchased is sent to the office responsible for
procurement without detailed technical requirements. These are misleading for the purchaser and affect the quality
of medical devices and services at large.34 This assessment has shown that there is also a significant gap in
planning for medical device spare parts procurement. To sustain the life span of the equipment and maintain it
regularly, planning and budgeting for spare parts are essential.32 On contrary, the report indicated that 61.9% of
public hospitals do not have any plan for medical device spare parts procurement. All public hospitals that have
medical device procurement planning and technical specification reported that they actively engage biomedical
engineers and technicians in planning activities.
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The assessment covered the whole regions of Ethiopia, and the sampling distribution of hospitals was adequate to solicit
representative data. A descriptive cross-sectional approach was used for the data collection techniques. The assessment
employed data collectors that have relevant experiences in the medical device management sector. Lack of organized data in
the hospitals, and retrieving data from the paper-based documentation system were challenging during data collection.

Developing and implementing proper planning and budgeting practices for the procurement and management of
medical devices are required to overcome the acquisition of poor-quality medical devices, the unequal distribution of
devices, unbalanced allocation of resources and to improve the quality and efficiency of the medical device for delivery
of quality healthcare service. The hospitals need to make the right plans and develop technical specifications by engaging
biomedical engineering professionals that significantly improve procurement practices. It is strongly recommended for
hospitals to plan and budget not only for the procurement of medical devices but also for the spare parts and accessories
needed to run the equipment over its life span.

Conclusions
This assessment was targeted to identify the gaps and challenges of Ethiopian public hospitals in the planning and
procurement of medical devices. The assessment provides preliminary information on the availability of proper planning
and budgeting for medical device procurement. The availability of medical equipment development plans, budgeting, and
spare parts were found to be below 50% in public hospitals. Moreover, this assessment showed that there are no proper
medical device procurement plans and technical specification preparations. Developing policies, directives, and strategies
for the proper use of the medical device at the national level, and strengthening hospitals with an electronic-based
medical device management information system, involving Biomedical Engineering professionals at all levels, including
medical device planning, procurement, management, and usage must improve the functionality of the medical device and
ultimately to improve the service delivery in health care facilities. Each public hospital should establish a strong planning
system and sufficient budgeting for the procurement and management of the medical device. Hospitals must prepare
customized medical device technical specifications based on the health services they provide. Though this assessment can
serve as a baseline national study in medical device planning and procurement, conducting additional assessments in
specific medical device management and usage procedures will be significant to get a more in-depth understanding of the
underlying causes of specific deficiencies and improve decision making.
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