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Abstract

Purpose The aim of this paper is to expand and further validate a framework to assess healthcare facilities in low-resource
settings, with a specific focus on the challenges related to medical equipment, facility infrastructure, and oxygen devices.
The collected information will allow informing practical solutions and scalable interventions applicable to similar settings,
globally.

Methods The study employed a mixed-method approach, combining field observations and notes with an online-based sur-
vey to gather data and insights. The survey was developed based on an existing one and expanding it to include more details
related to oxygen devices.

Results A total of 20 hospitals was assessed in Ethiopia. The findings highlight significant challenges, including resource
limitations, inadequate staffing, and a lack of maintenance scheduling and spare parts. Notably, issues relating to oxygen
supplies and deficiencies in essential safety devices were identified in the majority of healthcare facilities.

Conclusions In conclusion, the resulting framework has been instrumental in identifying and addressing the gaps and chal-
lenges related to health facilities in Ethiopian hospitals. The results can help promote stakeholder engagement to enhance
capacity-building initiatives, promote local manufacturing and collaboration, improve infrastructure planning and mainte-
nance, strengthen partnerships with international organizations, and address the existing challenges in the region.

Keywords Low-resource settings - Medical devices - Hospitals - Health technology management - Oxygen supply -
Spare parts

1 Background

In low-resource settings (LRS), achieving universal health
coverage (UHC) and developing a robust medical device
(MD) infrastructure is hindered by challenges such as lim-
ited financial resources, inadequate infrastructure, and short-
ages of skilled professionals [1-4]. Healthcare facilities in
these settings often struggle with inadequate utilities such
as access to good quality electricity and clean water, along
with insufficient spaces for patient care, which severely
limit the scope and quality of services provided [5-6].
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Before delving into further details, it is useful to spec-
ify that LRS is not a synonym for low-and middle-income
countries (LMICs). In fact, LRS exist beyond the mere eco-
nomic considerations and can also be found in high-income
countries (HIC) in remote areas or in times of emergency
[7].

These challenges are further compounded by global dis-
parities in the access to advanced medical technologies,
emphasizing the need for sustainable and scalable solutions
aligned with the United Nations’ Sustainable Development
Goals (SDGs) to bridge these gaps and improve healthcare
equity. Among these goals, published with the aim of “leav-
ing no one behind”, SDG3 — Good health and Wellbeing — is
particularly important in the context of global health and is
at the heart of this specific project. Despite these ambitious
goals and the fast growth of the global MD market (5.7%
annually over the past decade) [8], it is the high-resource
settings, especially in HICs that benefit the most. Over
70% of MDs are produced in the United States (46.6%) and
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Europe (26.4%), leaving LMICs and their LRS significantly
underserved [9]. In fact, MDs are designed for HICs fol-
lowing standards and regulations that are often too strict for
LRSs [10, 11], without considering the complex challenges
faced by LRS, including environmental ones such as high
temperatures, dust, and humidity [12] or without taking into
consideration the end users, including their culture and tra-
ditions [13]. As a result, the healthcare needs of the area are
often undeserved, limiting their access to essential medical
technologies [14].

In LRS, especially, in LMICs, a significant portion of
medical equipment is acquired through donations, but the
availability of evidence-based data regarding MD infra-
structure and regulatory processes remains limited [11-15].
The lack of appropriate equipment and suppliers further
inhibits healthcare providers’ ability to diagnose and treat
patients effectively, leading to compromised patient care
outcomes. This shortage is compounded by supply chain
issues and regulatory barriers, making it difficult for LRS to
establish sustainable MD systems.

To address these inequities, there is a pressing need for
technological innovations that are affordable, durable, sus-
tainable, and adapted to the specific environmental and
operational contexts of LRS. Implementing such technolo-
gies requires global collaboration, capacity building, and
supportive policy frameworks. Piaggio et al. [20] and Mon-
tesinos et al. [21] have proposed some relevant work in this
area. Sustainable financing mechanisms, including public-
private partnerships and health innovation funds, are essen-
tial for scaling healthcare solutions in a manner aligned with
the aforementioned SDG 3’s goal of ensuring healthy lives
and promoting well-being for all at all ages.

In our research, we seek to address these challenges by
assessing healthcare facilities in LRS using a modified ver-
sion of a previously established framework [3]. This frame-
work allows us to evaluate key aspects such as the ratio of
MDs to patients, the availability of biomedical engineers
and technicians (BMET), and the need for proper mainte-
nance and regulatory processes of MDs. Specifically, we
have adapted the framework to include an additional focus
on medical oxygen device systems, given their crucial
role in sustaining healthcare services [22] and our specific
interest in this area as proven by previous [23] and ongo-
ing works. By conducting on-site assessments in hospitals,
engaging with biomedical engineers and technicians, and
gathering data on the maintenance and performance of oxy-
gen concentrators, we aim to identify critical needs and gaps
in healthcare provisions. Ethiopia, a LMIC, was selected as
the main focus of this study, due to the existing networks of
some of the authors of this paper.

The Ethiopian health system is organized into eleven
regional states and two chartered cities, each with its own
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health bureau responsible for managing healthcare services
[16-19]. Ethiopia’s healthcare infrastructure follows a
tiered approach, consisting of primary, general, and special-
ized hospitals, with each level providing progressively more
advanced services [24, 25]. However, like many LMICs,
Ethiopia faces infrastructural limitations, such as the lack of
access to critical MDs and diagnostic tools.

2 Methods

In order to assess the condition of local health facilities, a
survey was planned, and it involved a combination of field
observations and notes, as well as a questionnaire. The latter
was either performed in person or online, depending on the
circumstances. Twenty hospitals were included in our study,
and they were selected based on an existing network of local
biomedical engineers and technicians known by one of the
authors. The study area, i.e., Ethiopia, was selected due to
its suitability as a case study and because the lead author of
this paper, who also carried out the local field study, is from
Ethiopia. The field study was conducted from March 1st to
April 30th, 2023.

The questionnaire consisted of 76 questions organized
into nine sections: Introduction and Authorization, Personal
Information, Facility Information, Facility General Char-
acteristics, Electrical Access, Human Resources, Facility
Environment, Medical Electrical Equipment, and Data-
base. It included a variety of question types such as Yes/
No, multiple-choice, and Likert-type scale questions to
assess specific dimensions and gather respondents’ percep-
tions. For the latter, respondents were presented with six
possible answers based on a 5-step Likert-type scale: Very
Low, Low, Middle, High, Very High and Do Not Know.
This scale allows the interviewees to express their level of
agreement, satisfaction, or perception regarding the given
dimensions on a continuum from Very Low to Very High.
The “Do Not Know” option provided an opportunity for
respondents to indicate uncertainty if they were unsure
of their answer. These different question types and scales
aimed to gather a comprehensive understanding of various
aspects related to the surveyed hospitals, including their
characteristics, resources, infrastructure, and perception of
different dimensions.

The inclusion criteria for hospitals in the study required
that they had biomedical engineers or technicians available
for participation. Hospitals lacking biomedical engineers or
technicians or those unwilling to take part and give their
informed consent were excluded. Regarding the survey
participants, eligibility was limited to individuals working
as biomedical engineers or technicians, with professional
experience of at least 1 year, and holding at least a college or
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university degree to ensure that survey participants possess
a foundational level of practical knowledge and relevant
work experience in the field of biomedical engineering or
MD maintenance.

The lead author personally visited some of the hospital,
where he could also perform visual inspections on the local
conditions, while in other cases the study relied on the infor-
mation collected via an online questionnaire shared with
key biomedical engineers working in those hospitals after
informed consent was obtained from all individual partici-
pants before starting the study.

Additionally, six oxygen concentrators available at the
NCSH (Nekemte Comprehensive and Specialized hospital)
workshop (Hospitals maintenance center) were assessed, in
terms of oxygen concentration output, to gather insights into
device maintenance and purity status, as well as the main
challenges they face.

2.1 Questionnaire preparation and validation

The survey employed a questionnaire based on the frame-
work established in the previous study by Di Pietro et al. [3].
The questionnaire was thoroughly reviewed to ensure com-
patibility with the study’s objectives. Feedback from the
authors of the previous publication was carefully consid-
ered, and necessary adjustments were made to strengthen its
relevance to the research goals. Specifically, an additional
question was included in Sect. 8 of the original question-
naire focusing on evaluating the oxygen device system.

2.2 Ethical approval

An ethical approval was sought from the BSREC of the Uni-
versity of Warwick to allow for this study to be performed
(REGO-2018-2283).

3 Results

The survey included 20 respondents, each representing a
different hospital. The characteristics of the respondents are
as follows: 17 were males (85%), 3 were females, and their
ages ranged from 21 to 40 years old. All respondents held
a college or university degree and worked as Biomedical
engineer/Technician in their roles for 1-9 years.

3.1 General information about the facilities

Amongst the 20 hospitals assessed, there are 19 public hos-
pitals and one Non-governmental Hospital (NGO). Tertiary-
level hospitals account for 40%, secondary-level hospitals
for 20%, and primary hospitals for the remaining 40% The

inclusion of different levels of hospitals in the assessment
allowed for a comprehensive understanding of the health-
care landscape, considering their diverse capabilities, ser-
vices, and resources available.

In terms of water sources, 13 hospitals (65%) primar-
ily use piped water, while a mix of tanker water and open
well water is common; three hospitals (15%) rely solely on
tanker water; and the remaining hospitals (15%) use various
water sources, except for one hospital (5%) that relies on
open well water. Regarding communication infrastructure,
16 hospitals (80%) have operational landline telephones,
while three hospitals do not (15%). One (5%) respondent
was unsure about the type of communication system used by
their hospital. Additionally, 15 hospitals (75%) have func-
tional mobile phones, while four hospitals do not. None of
the hospitals have short-wave radio wave facilities. Approx-
imately, 90% of the facilities have at least one operational
computer for staff use. Finally, 75% of the hospitals have a
working internet connection, and all the hospitals assessed
have at least one ambulance available.

3.2 Electrical access and safety

The assessment found that all hospitals had electricity
access: eight relied on central power, two on generators, and
ten had both. In the previous month, 11 hospitals experi-
enced over 10 power disruptions, two had 7-9 disruptions,
four had 4-6, and three faced 1-3 disruptions.

For electrical safety, ten hospitals used grounding, three
had both grounding and isolation transformers, and two
relied only on isolation transformers. No hospitals had equi-
potential grounding devices, and five hospitals were unsure
of their safety systems. Electrical safety ratings varied: four
respondents rated it as “Very Poor,” eight as “Poor,” seven
as “Acceptable,” and one as “Very Good” (Table 1).

All hospitals had a voltage supply of 220V for single-
phase and 380V for three-phase connections at 50Hz.
Perceptions of voltage compatibility with MDs differed:
two respondents rated it “Very Poor,” five “Poor,” seven
“Acceptable,” four “Good,” and one “Very Good” and one
did not know how the hospital voltage is compatible with
MDs.

3.3 Human resource

According to the respondents, the quantity of physicians
in the surveyed facilities shows variation. The majority
of respondents (58%) reported that one medical doctor is
responsible for attending to more than 30 patients daily,
followed by 16% who indicated that one doctor manages
20-30 patients per day. Across all facilities the ratio between
medical doctors and patients was evaluated as “Very Poor”
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Table 1 Shows summary of the electrical access and safety

Hospitals ~ Power Outage/month ~ Access to Electricity ~ Quality n Reliability ~ Electrical Electrical Voltage Compatibility
Safety device  Safety

HI 10 or more poor Very Poor IDK Poor Very poor

H2 10 or more Good Good EG Good Good

H3 10 or more Good Good EG Acceptable  Acceptable

H4 4t06 Acceptable Poor EG Poor Acceptable

H5 1to3 Very Good Very Good EG Poor Acceptable

Hé6 4t06 Good Acceptable EG+ITR* Acceptable  Acceptable

H7 4t06 Acceptable Good EG+ITR* Poor Good

HS8 4t06 Good Good IDK* Very Poor Good

H9 10 or more Good Acceptable IDK* Acceptable  Acceptable

HI10 10 or more Good Good EG Acceptable  very good

H11 10 or more Very Poor Very Poor EG Acceptable  Acceptable

HI2 10 or more Very Poor Very Poor EG Very Poor Poor

HI13 1to3 Poor Poor ITR Very Poor Very poor

H14 10 or more Poor Acceptable IDK* Poor Poor

HI15 7t09 Poor Good EG Acceptable  Poor

HI16 10 or more Very Poor Very Poor EG Very Poor IDK*

H17 1to3 Acceptable Acceptable IDK* Poor Acceptable

HI8 10 or more Poor Poor EG+ITR Poor Poor

HI19 10 or more Acceptable Acceptable ITR* Acceptable  Good

H20 7t09 Poor Poor EG Poor Poor

*EG-Electrical ground, *ITR- Isolation Transformer, *IDK- I don’t know

Fig. 1 Graph below shows sum-
mary of Premises distance from
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by 47% of respondents and “Poor” by 37% of respondents.
This suggests a concerning shortage of medical doctors in
meeting patient needs.

Moreover, the assessment revealed a deficiency of clini-
cal officers and laboratory technicians in all the facilities
assessed. These professionals are tasked with attending to
more than 30 patients each day. The ratio of clinical officers
and laboratory technicians to patients was rated as “Very
Poor” and “Poor,” indicating an inadequate staffing level to
address patient care needs.

@ Springer

3.4 Facility environment

Most responses (Fig. 1) indicated a negative perception
regarding the insulation or distance from facility excessive
noise, smoke, dust, and unpleasant odours. Additionally, the
adequacy of ventilation was largely deemed poor or very
poor by a significant proportion of respondents.

3.5 Waste disposal

Based on the information provided by the respondents
(Fig. 2), it appears that the frequency of cleaning in these



Health and Technology (2025) 15:201-209

205

Weste disposal

Radioactive waste
Chemical waste
Genotoxic waste

Pharmaceutical waste
Sharp

Pathological waste

Infectious waste
Non risk waste
Risk waste

Type of weste

I}‘ LUl llllll|

o
N

4 6 8 10 12 14
No of Respondent hospitals

m|don’tknow ®VeryGood Good mAcceptable mPoor mVeryPoor

Fig. 2 Waste disposal summary

facilities generally ranges from less than once a week or 1-2
times a week. However, five respondents mentioned that the
facilities are undergo cleaning five or more times a week,
indicating a higher frequency of cleaning in their respective
environments.

Another issue raised relates to the materials utilized in
the building. Respondents expressed varying perceptions of
material quality concerning walls, ceilings, floors, and fur-
niture. Among those who provided information on material
quality, two rated it as “Very poor”, six as “Poor”, five as
“Acceptable”, and five as “Good”. It is important to high-
light that some respondents expressed uncertainty or lack of
knowledge regarding the materials used within the building.

3.6 Medical and electrical equipment

In 60% of the evaluated hospitals there were well-estab-
lished biomedical engineering departments, however, the
remaining 40% lacked such departments.

The number and variety of MDs differed across facilities,
with each having a very different range of different devices
available. For instance, Facility H11 and H18 (Both are
primary hospital) do not have an x-ray machine, However,
several other facilities (H2, H3, H8-H10, and H19) possess
more than two x-ray machines, indicating a higher avail-
ability of this type of device in those hospitals. Colonoscopy
and Gastroscopy equipment are absent in all facilities except
for H4 and H10, each having one device. This discrepancy
does suggest a varied availability of specialised equipment
across the hospitals.

The overall observation highlights a lack of essential
capital MDs, particularly in radiology and specific imaging
areas. Devices mentioned include X-ray, CT scan, Colonos-
copy, Gastroscopy, Ultrasound, ECG, and mammography.
These devices play crucial roles in various medical proce-
dures, diagnostics, but their availability seems limited in the
facilities under assessment.

Additionally, there is a notable lack of regular mainte-
nance scheduling across most facilities. For most medical
equipment, inspections and preventive maintenance activi-
ties are performed less than once a year or only once a year.
This infrequent maintenance schedule can increase the
risk of equipment failures, reduce the overall reliability of
devices, and could potentially compromise patient care.

Based on our survey data, 12 (65%) of the assessed facil-
ities implemented a maintenance program for their medical
equipment. This indicates that the majority of the facili-
ties have established protocols for the upkeep and repair
of their medical devices. However, it is concerning that
the remaining eight (35%) do not have a maintenance pro-
gram, suggesting a lack of a structured processes for equip-
ment maintenance. Furthermore, despite the presence of
maintenance programs, numerous MDs across all assessed
hospitals are awaiting corrective maintenance (See Supple-
mentary Material 1). This delay is primarily due to the short-
age of spare parts and consumables, which are essential for
replacing faulty parts or components in the equipment. The
scarcity of consumables and spare parts hampers the timely
repair and maintenance of medical devices, potentially lead-
ing to a prolonged downtime for medical equipment and
affecting the quality of healthcare services provided.

3.7 Medical oxygen device system

The primary sources of oxygen available in these facilities
can be categorised as follows: in 70% of the facilities, oxy-
gen is sourced from oxygen cylinders filled with compressed
O, gas. However, these cylinders would need to be refilled
or replaced when its oxygen supply is depleted. In 20% of
the facilities, they utilised oxygen concentrator machines,
and in 10% of the facilities, there is an oxygen plant that
serves as a central supply of oxygen for the patients.

The delivery of oxygen supply to healthcare facilities
faces several various challenges. One significant issue arises
from the predominant use of oxygen cylinders as the main
source of oxygen in most facilities. Obtaining these cylin-
ders from external sources can involve supply and logistical
complexities which hinders their procurement. Transporta-
tion challenges, such as delays or disruptions in the delivery
process, coupled along with budget constraints, can affect
the consistent and timely provision of oxygen to healthcare
facilities. This is supported by the respondents that indicated
approximately 80% of the facilities face difficulties in main-
taining a continuous oxygen supply due to supply chain and
logistical problems. Fourteen hospitals further lack oxygen
analysers, which are important devices for measuring and
verifying oxygen concentration delivered to patients. With-
out an oxygen analyser, healthcare providers are unable
to confirm the concentration of oxygen being delivered to
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Table 2 Oxygen concentrator oxygen purity output (these devices are
stored in the workshop being going under maintenance during the visit)

Inventory Model Oxygen purity =~ Comment/Cause of

code /saturation/ in % problem

NCSH025 7F-5 57 Low oxygen concentration

NCSHO036 7F-5 65 Low cycle pressure

NCSH067 7F-5 45 High cycle pressure

NCSHO053 7F-5 37 Compressor circuit is
opened

NCSHO088 7F-5 34 High cycle pressure

NCSHI11 7F-5 42 Low oxygen concentration

patients. This lack of quality control increases the risk of the
improper administration of oxygen, which can be harmful
or ineffective in-patient care.

Another challenge arises from the limited accessibility to
spare parts and consumables for the oxygen concentrators
utilised in some of the assessed facilities. Table 2 illustrates
the oxygen concentrator output and purity measured from
six specific models of oxygen concentrators in NCSH during
the survey, focusing on the YUWELL 7 F-5 (0.5-5 L/Min)
model. The data collected by one of the authors revealed
that the quality of the devices output was quite low and as
a result it is damped in the workshop. Despite attempts to
troubleshoot the device, it remained inoperable due to lim-
ited access to spare parts. “Oxygen concentrators require
regular maintenance to ensure their continuous functional-
ity and proper output of oxygen during patient care” said
one of the senior biomedical engineers. Spare parts such as
molecular sieve beds, inlet filters, flow meters, and valve
blockages are crucial for repairing and maintaining oxygen
concentrators. From the field note and answer to the survey
as indicated in Fig. 3, the molecular sieve bed represents
a significant challenge for 70% of the respondents, while
15% face difficulties with the inlet filter. The lack of access
to these necessary spare parts and consumables can hinder
the proper functioning of oxygen concentrators, impacting
patient care.

Fig.3 Component failure of
oxygen concentrators according
to respondents

Valves failure

PCB failure

Molecular sieve/
Zeolites Saturation
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Additionally, there is a requirement for capacity build-
ing and training in the maintenance and operation of oxy-
gen supply devices. The respondent stressed that “proper
training ensures that healthcare staff are equipped with the
necessary skills to effectively maintain and troubleshoot the
devices. However, the lack of training and capacity building
programs for healthcare professionals can further contribute
to challenges in maintaining the oxygen supply infrastruc-
ture and addressing issues that may arise.”

Several oxygen concentrator machines were left at the
Nekemte Comprehensive Specialized Workshop, awaiting
maintenance as indicated in Table 2, due to a shortage of
various spare parts at the time of the visit.

3.8 Data base handling

Approximately 65% of the assessed health facilities use
paper-based systems for managing medical equipment,
while 35% have adopted computer-based systems. Despite
this, most respondents rated data management as “Poor”
(39%) or “Very Poor” (26%), highlighting major deficien-
cies. Although some facilities record basic data like manu-
facturing year, acquisition date, and serial numbers, crucial
information such as warranty duration, service dates, tech-
nical manuals, and European Conformity (CE) compliance
is often missing.

4 Discussions and conclusions

This study assessed and validated a framework for assessing
healthcare facilities in LRSs, focusing on medical equip-
ment, facility infrastructure, and oxygen devices in 20 Ethi-
opian hospitals.

The hospitals surveyed, mostly public, varied in care lev-
els, resources, and capabilities. Shortages of medical per-
sonnel, including doctors and technicians, led to significant

Flow meter problem

[

Inlet Filter Blockage
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gaps in patient care and service delivery. Inadequate ventila-
tion and poor waste disposal practices highlighted the need
for better facility management. Disparities in essential medi-
cal equipment further challenged diagnostic capabilities and
patient care. Reliance on oxygen cylinders caused logistical
challenges, while limited spare parts and trained profession-
als hindered the maintenance of oxygen concentrators. The
predominant use of paper-based data systems caused inef-
ficiencies in managing crucial equipment information.

A lack of centralized oversight for maintenance, inspec-
tion, and calibration of MDs emerged as a key management
issue. Many facilities lacked dedicated staff for equipment
management. Even where responsible authorities existed,
accountability for maintaining MDs was often insufficient
and unsustainable. This issue worsened due to inadequate
financing, training, and a lack of clear MD management
guidelines. Consequently, maintenance and repair were
often neglected, leading to higher rates of equipment break-
downs and reduced functionality [26]. The survey revealed
inadequate preventive and corrective maintenance of key
medical devices, such as imaging machines like X-ray
and ultrasound systems, oxygen concentrators, and vital
monitoring equipment. Common maintenance challenges
included a lack of spare parts, limited technical expertise,
and infrequent servicing schedules, which collectively hin-
der the operational readiness of essential healthcare tech-
nologies. Additionally, procurement practices often fail to
consider clinical needs, such as the patient-to-device ratio or
the specific working conditions of the region [27].

Inadequate building materials and poor environmental
waste management practices were identified, posing risks
to patient safety and operational efficiency. Chemical waste
and pollution poorly impact human health, requiring bet-
ter standards to ensure patient safety, infection control,
and operational efficiency [28]. Distance from foul odour
sources, adequate ventilation, and dust control are crucial
for maintaining a healthy environment. Proper air ventila-
tion is especially important in minimizing the risk of air-
borne infections and ensuring comfort for patients and staff
[29]. Moreover, the lack of electrical safety devices and
awareness about electrical grounding, equipotential nodes,
and isolated transformers in healthcare facilities is a major
concern. Without proper electrical safety measures, medical
devices may be handled improperly, posing risks to patients
and healthcare personnel [27].

As regards oxygen systems, supplying and transporting
oxygen cylinders posed logistical and budgetary challenges.
Oxygen concentrators, indeed, offer an alternative but
depend on electricity and require consistent maintenance.
Their maintenance is difficult due to a lack of spare parts,
especially the molecular sieve bed, a key component for
producing medical-grade oxygen. Proper management of

oxygen systems, including functional inventory and spare
parts forecasting, is critical for their long-term viability
[22]. Innovative approaches such as 3D printing zeolite
monoliths as spare parts for oxygen concentrators have
shown promise. Coro et al. (2024) demonstrated that locally
produced, 3D-printed zeolite monoliths could replace con-
ventional molecular sieve beds, enhancing the sustainability
and availability of oxygen concentrators in low-resource
settings [30]. A group of other researchers, including some
of the authors of this manuscript, are also performing a study
investigating the causes of the saturation and malfunction-
ing of the molecular sieve beds and the possible solutions to
regenerate such parts in a frugal way.

Like similar studies, this research has limitations. The
selection of facilities, based on a pre-established local net-
work of biomedical professionals, may introduce selection
bias. Moreover, despite covering a good part of Ethiopia,
not all facilities in different regions were included, limit-
ing diversity in the data and potentially missing valuable
insights. Future research should address this by using alter-
native sampling methods or expanding the network of pro-
fessionals to ensure broader inclusion of facilities.

Overall, the framework effectively identified healthcare
gaps and challenges in Ethiopian hospitals, confirming
similar findings to those from Uganda and Benin [3]. This
gap helps to promote stakeholder engagement to enhance
capacity-building initiatives, promote local manufactur-
ing and collaboration, improve infrastructure planning and
maintenance, strengthen partnerships with international
organizations to tackle the existing challenges in the region,
contributing toward equity, UHC, and the United Nations
SDGs.
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NCSH Nekemte comprehensive specialized Hospital
SDGs Sustainable Development Goals
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ECG Electrocardiogram

CT Computed tomography
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BMET Biomedical Engineers and Technician
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