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Abstract

Medical laboratory science has an acknowledged pivotal role in evidence-based
practices and patient-centered care, informing clinical decision-making for precise
diagnosis and treatment. Laboratory practices’ advancements in sub-Saharan Africa
indicate several challenges and limitations, where progress remains slow, hindered
by limited accredited laboratories, weak governance, and inadequate national health
policies. This review presents the current status of medical laboratory practices in
Somaliland, emphasizes the urgent need for reform and adherence to international
standards, and provides actionable recommendations for transforming the healthcare
system. While strides have been made toward aligning laboratory practices with
international standards, inadequate compliance underpins challenges in Somaliland’s
medical laboratory practices, highlighting suboptimal management performance
and the urgent need for adherence to international benchmarks that fit Somaliland's
laboratory landscape and the gap that pertains. This review discusses the Total quality
management (TQOM) approach, emphasizing a dual focus on quality of management
and management of quality, which is vital for ensuring reliable, high-quality services.
While compliance with international standards demonstrates significant outcomes,
quality management is the key role guiding this compliance and ensuring service
quality. Findings demonstrate that quality management and efficient leadership are
critical for a successful pre-accreditation and post-accreditation process, indicating
the dual focus as the main strategy to ensure Somaliland’s medical laboratories meet
global standards of excellence in terms of diagnostic accuracy, operational efficiency,
patient outcomes, resilience and sustainability. Finally, effective compliance with
international benchmarks that promote the quality management and management
of quality standards can ensure the implementation of the dual focus and maintain
TQM. International collaboration are necessary for knowledge sharing, resources,

and guidance as current practices' data and information available. Consultation

for effective compliance is highly recommended to navigate the challenges

of simultaneously considering and implementing the proposed dual focus to

obtain accreditation. It promotes continuous evaluation to achieve the targeted
improvements and growth.
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Article highlights

Challenges, constraints and limitations that medical laboratories face in Somaliland
and how compliance to international standards represented as a key solution as a
comprehensive approach in addressing the complexities and challenges persist.
Evaluation on the existing frameworks of standards internationally and
recommendations for new as comprehensive frameworks matching the context of
Somaliland with applicability to be adopted; where Total quality management (TOM)
can be ensured in medical laboratory practices.

Discussion on local prudent financial options to minimize over-reliance on
international aid and funding; in addition to guidance and recommendations for
strategic implementation and accreditation maintenance; ultimately transforming
the healthcare system with optimized services and better delivery in term quality,

accuracy, reliability, availability and accessibility for optimal outcomes.

1 Introduction

The healthcare system is a collaborative field where each aspect mutually influences the
other based on the practices pertained. Patient-centered care has recently been accepted
internationally; thus, medical laboratories have become increasingly vital in ensuring qual-
ity healthcare services and delivery. This acceptance promotes the role of medical labo-
ratory science as a pivotal and fundamental aspect to function as a focal point between
clinicians and patients to foster collaborative healthcare [1]. Evidence-based practices play
an essential role in all clinical decisions and are critically relevant to the quality of health-
care services [2]. The importance of medical laboratories in evidence-based practices is
represented by their role in embracing new sources of information and communication
with each stakeholder group, clinicians, and patients for knowledge management, provi-
sion of educational information, and support [1, 3]. Clinical experts and physicians from
the US and Germany, including oncologists and cardiologists, identified a significant con-
tribution of diagnostic procedures for patient management, demonstrating the role of
laboratory diagnostics as essential to patients' management and decision-making with a
significant role in medical practices. Approximately 66% of decision-making is based on in
vitro diagnostics [4]. While 70% of clinical decisions are influenced by medical laboratory
output, this percentage still indicates the importance of medical laboratories in fostering
decision-making via evidence-based practices [2]. However, advanced technologies such
as artificial intelligence (AI) and machine learning (ML) have become substantial globally
in the medical laboratory field, which highly improves decision-making. Medical labora-
tory practices have evolved in sub-Saharan Africa (SSA) as well, but mainly in a slower
mode of progress than countries in the West since the integration of these technologies is
a challenge [5].

In contrast, most countries in SSA do not have sufficient accredited laboratories. In
2014, A survey showed the existence of 380 accredited laboratories, whereas 91% of
them are located in South Africa, and 9% were distributed among 11 countries, includ-
ing Kenya, Namibia, Botswana, Uganda, Ghana, Nigeria, Ethiopia, Mali, Mauritius, Tan-
zania, and Zimbabwe [6]. The reason for having only a few accredited laboratories in
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this region is the existence of a standard gap that compromises the implementation of
healthcare policy initiatives. In 2017, an analysis study of national health policies and
plans valid throughout and beyond 2010 across 39 countries in SSA revealed that key
factors contributing to the scarcity of reliable, accurate, and accredited diagnostic lab-
oratories include misalignment between policies and plans, underdeveloped financial
strategies and monitoring frameworks, lack of reference points to identify gaps and
shortages, and inadequate governance structures [7]. It further showcased that subopti-
mal performance in compliance with national and international standards hinders policy
implementation. While these countries have barriers to effective healthcare represented
by clinical misdiagnosis, limitations within laboratory capability, weak diagnostic accu-
racy, and inadequate healthcare infrastructure, laboratory infrastructure suffers the most
from not being prioritized within the healthcare systems to be addressed. Most health-
care professionals; including physicians, policymakers and decision-makers, fail to real-
ize the importance of prioritizing and allocating more resources for medical laboratories
to provide effective healthcare, as many claim for more resources to help prevent and
treat complex healthcare challenges that persist [8]. In 2025, a study aimed to analyze
the capacity of national tiered laboratory network from 14 countries in SSA found that
only 675 (1%) out of 53,000 laboratories are equipped for bacterial testing, where less
than 50% of population in seven countries having accessibility to antimicrobial suscepti-
bility testing (AST). Whereas 87—88% of these laboratories have access to basic utilities
like power and water, only 23% are ISO15189 accredited, and just 13% are using elec-
tronic information systems; indicating a significant gap in the quality and readiness. The
study demonstrates that only 20% of the proposed interventions in 12 out of 14 national
action plans were implemented to strengthen laboratory's capacity; indicating a lack of
prioritization and investment in laboratory capabilities [9]. Conversely, national refer-
ence and private laboratories tend to perform better in terms of AMR readiness com-
pared to district and government laboratories, which intend to serve a larger portion of
the population [9, 10]. Accordingly, this disparity highlight that the lower-tier laborato-
ries are particularly under-resourced.

The three strategies to unlock the potential of healthcare services in SSA doesn't pro-
mote the prioritization of laboratories to be allocated with resources in the approach
provided. As reported by World Bank Blogs in 2023, this approach promotes resources
allocation that offer substantial value such as cost-effective interventions, immuniza-
tions and task-shifting from doctors, nurses and community health workers to be pri-
oritized by policymakers first. The report claims the need by governments to employ the
provided approach to increase funding and investment, indicating the lack of resources
as a major issue need to be primarily addressed [11]. However, the lack of sufficient pub-
lic funding to laboratory facilities also includes lack of awareness on prioritizing and
allocating resources for laboratory.

A systematic review demonstrates a significant portion of healthcare financing in SSA
relies on direct-out-of-pocket payments, which is more than 30% of total health expen-
ditures in many countries [12]. The reason behind the absence of adopting efficient
healthcare financing model lays on the perception of healthcare professionals, policy and
decision-maker as a qualitative study aimed to assess barriers and enablers in SSA found
a low perception among of physicians and healthcare executives in Ethiopia [13]. His-
torically, medical laboratories have been neglected as a significant component of health
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systems in SSA to receive adequate attention in national health policies and strategic
plans. A study aimed to review national laboratory policies and plans in 39 SSA coun-
tries found that financial and budgetary considerations for laboratories were mentioned
in less than 5% of national health policies reviewed [14]. The collective findings and evi-
dence demonstrate a significant gap in the prioritization and allocation of resources for
medical laboratories in SSA, which hinder the overall effectiveness and quality of health-
care services and delivery. This also indicate lack of perception and awareness among
healthcare professionals and policy and decision-makers. Despite that, it is important to
note that the availability of resources is often obtainable but unreliable, and inaccurate
medical laboratory practices with limited experience in resource management and com-
pliance with international standards and regulations are considered the major problem.
In Somaliland, a self-declared independent region in northern Somalia since 1991,
medical laboratories face similar challenges to those in SSA [15]. The future of these
laboratories depends on adopting harmonized standards and the strict implementation
of standardized development methodologies. Effective policies and plans are crucial for
setting improvement targets, which can only be achieved with strong governance and
adherence to international standards to enhance the quality of decisions [7, 16]. Over-
all, adherence to standards and addressing compliance issues are essential for ensur-
ing that laboratories are accredited, support medical decision-making, and play a key
role in addressing health crises through prevention and treatment. This review presents
the current status of medical laboratory practices in Somaliland, emphasizes the urgent
need for reform, and provides actionable recommendations for transforming the health-

care system.

2 Current status of medical laboratory landscape
2.1 Overview of laboratory infrastructure and the existing standards
In Somaliland, 46 primary health facilities exist, including 10 referral health centers, 20
district hospitals, 279 maternal and child health centers, and 131 primary health units [17].
The medical laboratory landscape has evolved, which is featured by its pledge to enhance
service quality, accuracy, and reliability [18, 19]. They had a prominent role in detecting
and managing infectious diseases such as non-communicable diseases, malaria, and tuber-
culosis, which are prevalent in the region, as well as in providing essential health services
such as blood transfusion and prenatal screening. The current practices of the laboratory
embrace a wide range of diagnostic tests and services, including hematology, microbiol-
ogy, biochemistry, immunology, and molecular diagnostics [17, 20, 21]. Additionally, the
Quality Testing Laboratory and the metrology laboratory were established by the Strategic
Quality Control Commission (SQCC) in Somaliland but are still under development [22].

The Ministry of Health has developed a national framework for supervising, licensing,
and ensuring compliance with minimum standards regarding health facility infrastruc-
ture, equipment, staff qualifications, and operational protocols. Furthermore, a signif-
icant step has been made in establishing the National Health Profession Commission
(NHPC), which provides technical assistance and enhances competencies by training
medical laboratory personnel in different specialties, including data management and
equipment maintenance [20, 23, 24].

However, the framework of national practices and accreditation must be enhanced,
crucial for maintaining the integrity of laboratory results and effective roles in morbidity
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and mortality. Accordingly, there are intensive efforts to align local practices of medical
laboratories to international guidelines and regulation standards. This includes attempt
for compliance in term of implementation while enhancing the framework to match the
context of Somaliland. For instance, the compliance of local practices to those set forth
by the World Health Organization (WHO), World Bank Environment and Social Stan-
dards (ESSs), and the International Organization for Standardization (ISO) [25]. Addi-
tionally, encouragement for accreditation, which involves rigorous quality assurance
processes, inter-laboratory testing comparisons, and regular quality control activities
to ensure the accuracy and reliability of test results, has been escalated by local health
authorities and other partners including ministry of health development, NGOs and
International bodies such as WHO and Finnish Institute of Health and Welfare (THL)
[17, 22]. The integration of laboratory management systems has been prioritized to ame-
liorate the collection, analysis, and reporting of data, hence supporting evidence-based
decision-making for public health management. This includes establishing specimen
referral networks, which facilitate the safety and efficiency of sample transportation and
ensure timely diagnosis, treatment, and prevention control. While the integration of lab-
oratory management systems has been prioritized as a commitment to expand their use
across all laboratories in Somaliland; including plans to standardize practices and ensure
that all health facilities can effectively utilize these systems for better public health out-
comes, it is important to clarify that not all laboratories currently use such systems
uniformly. The current extent of laboratory management systems indicates a varied
implementation across different laboratories. For instance, larger and urban laborato-
ries have adopted more advanced systems than smaller or rural laboratories, whose may
still rely on traditional methods for data management [17]. However, ongoing efforts are
aligned to enhance public health management by focusing on capacity-building, over-
coming challenges, and expanding access to these systems across all laboratories in
Somaliland.

Several critical issues in current medical practices continue to affect the quality of ser-
vices in Somaliland. A study conducted in 2023 in Hargeisa; the country’s capital, aimed
to identify factors contributing to patients' mistrust of the healthcare system and inform
future policy development. The study found that patients' lack of trust in physicians was
primarily due to local healthcare services' unreliability and poor accuracy. Key issues
identified include financial barriers, diagnostic accuracy, drug use, equipment quality,
the role of laboratories, doctors' knowledge and skills, medical ethics, governance, the
reputation of local doctors, and the overall quality of available services. However, ana-
lyzing current practices and assessing compliance with international standards to restore
patient trust can bridge the mentioned gaps [26].

2.2 Challenges of medical laboratory procedures in Somaliland

Somaliland's current medical laboratory practices and standards exhibit a complex
landscape characterized by distinguished strengths and significant weaknesses. On the
prominent side, there is a rise in commitment from local practices to meet international
guidelines. The compliance is evident in a remarkable increase in medical laboratories
pursuing accreditation and ongoing efforts to improve the overall quality of care [27].
Nevertheless, there is no internationally accredited laboratory yet. Several weaknesses
persist within the existing standards that hamper the advancements of the medical
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laboratory landscape in obtaining international accreditation [18, 28]. Medical labora-
tory procedures in Somaliland face many challenges and limitations, which remain criti-
cal concerns to their effectiveness and reliability. This includes infrastructure issues, lack
of human resources and training, operational challenges, and policy framework. [19, 28].

The primary challenge includes the suboptimal conditions of laboratory facilities that
lack essential infrastructure, modern equipment, and technology in many laboratories.
Whereas some facilities have made strides in alignment with international benchmarks,
others still have weaknesses, particularly in the public sector. Consequently, variability in
testing accuracy and reliability within the healthcare system landscape persists [19]. The
inadequacy among laboratories hampers the performance on having a comprehensive
range of quality diagnostic tests nationwide; leading to inaccuracy and delays in obtain-
ing results and ultimately escalating patient safety risks. These issues are exacerbated
by outdated equipment and lack of proper maintenance, calibration, and validation of
laboratory instruments, where indicators of these factors vary from facility to another.
Consequently, there is inconsistencies in laboratory outputs, which increase disparities
among private, public, urban, and rural areas [29-31].

The absence of a validated tool necessary to diagnose acute appendicitis at Hargeisa
Group Hospital indicated the development of diagnostic validity of the Modified
Alvarado Score, a clinical diagnostic supported by laboratory tests that include evi-
dence-based practices to diagnose acute appendicitis. Furthermore, findings suggest
the applications of a validated tool to diagnose acute appendicitis and recommend the
importance of validating diagnostic tools to increase the accuracy of laboratory tests.
However, critical issues relevant to the reliability and usage of laboratory equipment
highlight the need for tool validation, demonstrating the absence of effective evidence-
based practices due to outdated equipment [32]. Similarly, the oncology care at Needle
Hospital in Hargeisa provides some oncology services such as solid tumors, palliative
care, follow-up, and cancer health education. The oncology departments face consid-
erable limitations, such as financial constraints on patients for investigation and man-
agement, the presentation of cancer at an advanced stage, and diagnostic capacity
restriction, for example, in the immunohistochemistry technique [33].

Another challenge includes insufficient training and qualifications for laboratory per-
sonnel, with many staff members lacking formal education in relevant fields [28]. The
education gap is compounded by limited accessibility to ongoing professional develop-
ment opportunities. Consequently, there is a notable disparity in the competencies of
laboratory staff, particularly among rural-urban and public—private laboratories, and
a limited number of specialized and qualified laboratory personnel [28, 31]. Despite
implementing initiatives to improve laboratory staff's skills, a lack of access to a com-
prehensive training program that covers the latest diagnostic techniques and quality
management practices is still needed [34]. Accordingly, the existing gap hinders the
impactful implementation of quality assurance measures and compromises the overall
quality of laboratory services at different levels [31].

A notable survey revealed significant gaps in the capacity of healthcare facilities in
Somaliland to manage and prevent non-communicable diseases effectively. Among
nine hospitals from different levels across selected regions, including Hargeisa, Burao,
Odywene, Aynaba, Salaleh, and Gebileh, the survey found that while all hospitals had
basic laboratory facilities for tests such as hemoglobin, lipid profile, urinalysis, complete
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blood count, and liver and renal function tests, their capabilities were limited for more
advanced diagnostics. For example, while some laboratories could perform prostate-
specific antigen tests, they lacked the capacity for electrolyte tests, urine microalbumin
tests, and cancer diagnostics like cytology and fecal occult blood tests. Approximately
75% of hospitals reported a deficiency of reagents, and 51.7% could not run cancer
diagnostic tests. All hospitals conducted only essential microbiology and hematology
tests, with about 71.4% also performing basic immunology and blood transfusion tests.
Medium-level immunology tests were available in just 28.6% of hospitals, and none
offered hemoglobin electrophoresis tests [21]. While 71.4% of hospitals could measure
blood lipid levels and 57.1% calculated body mass index, essential services like prostate
cancer screening, cytology/pathology screening, palliative care, chemotherapy, radio-
therapy, physiotherapy, and tracking family history of NCDs were absent in all surveyed
hospitals. Therefore, none of the hospitals adhered to WHO-PEN standards for human
resources, equipment, and medicines needed for effective NCD management. The find-
ings underscore the urgent need for comprehensive training programs, the acquisition of
advanced diagnostic equipment, updated clinical guidelines, and improved referral sys-
tems to address these gaps and enhance healthcare delivery in Somaliland [21, 35].

The insufficiency and inefficiency of the available education and qualifications in pro-
viding effective practices for laboratory personnel is considered a daunting hurdle. Most
university laboratories have inadequate chemical safety procedures, poor record-keep-
ing and inventory management of chemicals, non-compliance with chemical waste man-
agement protocols, and insufficient understanding and awareness of chemical laboratory
safety rules. The pressing need to address issues such as meagre facilities, equipment,
and personal protective equipment to ensure chemical safety is paramount [35]. None-
theless, chemical management safety procedures in labs should be improved by creating
a standard curriculum for continuing education, giving employees and students proper
training and supervision, and putting explicit chemical safety regulations in place.

Financial constraints are a significant barrier; many laboratories rely on external aid
and donations. This dependence creates instability in covering supplies and equipment
as funding is inconsistent, exacerbating the operational challenges and imposing limita-
tions on them. For instance, cost-related issues raise supply chain challenges and often
lead to a shortage of critical reagents and consumables, where disrupted laboratory
workflows and testing delays are remarkable [19]. Another operational manner includes
inconsistent quality control practices, leading to many laboratories not complying with
established standard protocols that ensure reliability, ultimately undermining the trust
in local services [17, 25]. A study utilized a theory-informed mixed-method approach to
evaluate the feasibility and acceptability of a new fluorescence microscopy technology
for tuberculosis (TB) diagnosis in fragile states to enhance accessibility to good qual-
ity care (diagnosis and treatment) for TB patients. Findings include a weak relationship
between light-emitting diode fluorescence microscopy (LED) technology usage and
increased TB case detection.

Furthermore, the staff attitudes were largely negative toward the future introduction
and implementation of new technologies for routine utilization without improving the
systematic and programmatic readiness of the existing health system. In contrast, lim-
ited resources and structural and environmental constraints have been identified as fac-
tors affecting facilities' operations. Additionally, the study indicated some operational
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issues. For instance, the highest proportion of specimens with inconclusive test out-
comes were reported not being examined, which is attributed to inadequate intervention
guidelines used by laboratory technicians [36].

The existing policy framework governing medical laboratory practices often faces
challenges that are required to bridge the gaps that the health sector is experiencing.
Despite the establishment of NHPC to improve oversight and accountability of labora-
tory services, inconsistent applications of regulatory standards across different labora-
tories remain to enforce these regulations. Additionally, the policy is still in its nascent
regulation stage [30]. Notably, medical complications account for 17.9% of indirect
obstetric causes of death due to inadequate interprofessional collaboration, which is an
indication of inconsistent applications and limited adherence to the existing regulation
standards and guidelines [37]. Hence, a robust mechanism and policy change are essen-
tial to determine priorities, set clear standards for internal and external practices, and
ensure compliance, adherence, and accountability, along with an integrated approach
that involves local and international collaboration, as well as the inclusion of the emerg-
ing technologies for the improvement of medical laboratory procedures [17, 25, 38].
Using the building blocks of the healthcare system, the key issues and the limitations are
explicitly consolidated in Table 1 [20, 39].

3 Discussion

The issues related to medical laboratory practices stem primarily from inadequate com-
pliance with regulatory standards and guidelines, including those concerning financial
resources. While financial limitations are undoubtedly a concern, they are not the sole bar-
rier. Therefore, strict adherence to international benchmarks is essential to address these
challenges and ensure effective management of available resources. Moreover, the perfor-
mance of management departments at various levels within the laboratory structure and
related bodies reflects a suboptimal ability to implement policies. A joint external evalu-
ation report revealed that the health ministry sought technical support from the Finnish
Institute of Health and Welfare to enhance compliance with international health regula-
tions, underscoring the need for urgent improvement [27]. Achieving compliance with
international standards requires efficient, effective, and reliable management at all levels of
the health sector. To ensure adequate adherence to these standards, the quality of manage-
ment and the capabilities of those responsible for policy implementation must be priori-
tized and addressed first.

The answer to both questions within the context of Somaliland requires a compre-
hensive conceptual framework for Total quality management (TQM). As an overview
of how to shape the future of medical laboratories, it is essential to note that manage-
ment of quality is different from the quality of management [16]. The quality of manage-
ment is about indicators of top management's capability and capacity at all laboratory
structure levels. It pertains to the effectiveness of leadership and organizational practices
within the laboratory setting, including how well management structures support staff,
allocate resources, and foster a culture of quality and accountability among personnel. It
also determines what roles and responsibilities are necessary to promote interoperability
within the healthcare system. Quality of management can assist governments in ensur-
ing that the national health policy and plan can be implemented effectively in the deter-
mined timeline, as it provides an imaginary landscape for medical laboratories' future
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Table 1 A comprehensive overview of the current limitations

Building blocks
of healthcare
systems

The key issues

A descriptive summary of the current limitations

Governance

Infrastructure

Human resources

Weak governance
hinders policy
implementation

This includes the
unavailability of some
regulations and laws
that represent the key
to healthcare provi-
sions, human resources,
pharmaceuticals, trans-
parency in decision-
making, and equity
issues. Furthermore,
unavailability of some
of the sub-policies and
strategies [20]

Infrastructure gaps
such as power out-
ages and outdated
equipment

This includes a lack of
proper maintenance,
calibration, and
validation of laboratory
instruments [30]
Resistance from
personnel to adopt
new technologies and
practices

Graduates from weak
training institutions and
irrational distribution of
healthcare profession-
als create several ob-
stacles indicating that
the human resources
don't meet the needs
for the delivery of the
essential package; as
many health workers
do not feel accountable
to communities

The key issues are
typically related to the
availability of capacities
that guide policies,
workforce planning, fi-
nancing, and managing
the workforce (pre and
in-service, hiring, and
performance) [20]

The governance structure in Somaliland presents another
significant challenge and formidable limitations for the medical
laboratory sector. This includes limited leadership capacities

at regional and district levels. Consequently, poor regulations
across service delivery in both the public and the private clinics,
a largely unregulated private sector, and poor alignment and
harmonization of external assistance to the health sector remain
major limitations of the health system governance function [20]
Weak governance hinders the effective implementation of poli-
cies and oversight necessary to ensure that laboratory practices
meet established standards. The absence of a cohesive national
health research policy and a lack of coordination among stake-
holders further exacerbate the situation, leading to fragmented
efforts in improving laboratory services. This weak governance
framework limits the capacity to enforce regulations and stan-
dards that could enhance the quality of laboratory practices and
health services in Somaliland [40]

Infrastructure deficiencies, including frequent power outages
and outdated equipment, significantly impact the functionality
of medical laboratories in Somaliland. Many laboratories operate
with unreliable power sources, which can disrupt operations
and compromise the integrity of test results. Furthermore, the
prevalence of outdated equipment limits the ability to perform a
wide range of diagnostic tests accurately and efficiently [32, 41].
Addressing these infrastructure gaps is essential for enhancing
the reliability and quality of services [17]

Currently, there are no clear realistic, and indeed needs-based
plans for health workforce development. In contrast, many medi-
cal and nursing schools do not exercise the required training
standards and lack even basic teaching aids and equipment. All
institutions can't provide the necessary skills in basic, clinical,
technical and management domains. Accordingly, there is an
inappropriate skill mix of the various categories for human
resources in the health sector. Notably, performance assessment
is weak and salaries are extremely low. Supervision, support,
accreditation, workforce compensation, occupational risks, and
their life-long learning and professional development represent
the major issues at the management level as well [17, 20]
Moreover, resistance from personnel to adopt new technologies
and practices poses a substantial barrier to the advancement of
medical laboratory services. Many laboratory staff may be accus-
tomed to traditional methods and may be hesitant to embrace
innovative technologies that could improve efficiency and ac-
curacy. This resistance can stem from a lack of training, fear of the
unknown, or a perceived threat to job security [36]. Overcoming
this resistance is crucial for the successful integration of modern
practices and technologies in the laboratory setting

Page 9 of 26
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Table 1 (continued)

Building blocks
of healthcare
systems

The key issues

A descriptive summary of the current limitations

Financing
healthcare

Health
Information

Public—private
sectors and ser-
vice delivery

Financial constraints
may delay infrastruc-
ture upgrades and
training

The existing domestic
and foreign funds

are inadequate to
meet the extensive
healthcare demands.
Approximately 53% of
the budget designated
by the government

in 2021 for the health
sector was allocated
to salaries, and the
attempts to mobilize
domestic resources
were not sufficiently
strong due to limited
advocacy and support
at higher levels [20]
Limited availability of
data due to the lack of
a clear policy that ex-
plicitly consolidates the
health management
information system
(HMIS) throughout the
country

This includes the
absence of a national
health research centre
in Somaliland [38]

Lack of information,
poor-quality provi-
sion, weak regulatory
framework, and lack of
understanding of the
private sector

Financial limitations are a critical barrier affecting the medical
laboratory services in Somaliland. The government's funding for
the health sector has gradually risen over the past ten years, now
totalling 5.23% of the national. budget for 2021-18. The financing
issue, however, is worsened by the ongoing pandemic and the
crisis that has significantly affected all socioeconomic facets of
every nation [20]

Accordingly, insufficient funding restricts the ability to upgrade
laboratory infrastructure and procure modern equipment neces-
sary for accurate diagnostics. Additionally, financial constraints
impede the training and development of laboratory personnel,
which is essential for maintaining high standards of practice

and adapting to new technologies. The reliance on external
funding sources often leads to delays in implementing necessary
improvements, as these funds may not be consistently available
or aligned with local needs [17, 38]

Overall, inadequate funding and the division of limited resources
hinder the establishment of a fully operational system

The presence of health data and information in Somaliland
reveals significant shortcomings that must be tackled. This en-
compasses the deficiencies that exist in the ability to analyze and
interpret data across all levels. Various data collection systems
promoted by vertical programs and supporting agencies still
need a clear policy to unify the HMIS system nationwide. The
data currently accessible, primarily from facility-based sources,
must be integrated with other information sources, including
regular health and demographic surveys, ongoing health and
nutrition assessments, and research data [20]

Conversely, personnel at research centres were poorly prepared
to carry out research and emphasized the necessity for national
health research oversight. The creation of a national health
research institute, formulation of a national health research policy
and priorities, provision of adequate and sustainable funding,
enhancement of staff capacity, and fortification of national health
research governance in health research systems encounter
significant challenges that require attention [38]

The role of the private sector in service provision is huge popula-
tions seek health care from the largely unregulated private sector,
which includes pharmacies, clinics, hospitals, and traditional
healers. However, there is a general lack of understanding regard-
ing the roles and responsibilities of private healthcare providers,
which further complicates the landscape of healthcare delivery in
Somaliland. In contrast, there is a significant gap in data regard-
ing private healthcare service quality and availability, which also
complicates effective planning and intervention strategies [39]
The rapid growth of the private sector, coupled with weak regula-
tory oversight, has led to varying quality levels in healthcare ser-
vices. Consumers often rely on informal networks for treatment
recommendations, which can perpetuate the use of substandard
providers. Furthermore, the lack of effective regulatory enforce-
ment allows for a proliferation of unqualified providers, posing
risks to patient safety and overall healthcare quality. Therefore, to
reduce the existing gaps, urgent action has to be taken given all
these essential components in service delivery [39]

Page 10 of 26
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in delivering high-quality services. Still, only compliance can guarantee the accomplish-
ment of desired outcomes [42].

In contrast, quality management is about indicators related to service quality. It refers
to the systematic procedures and techniques that guarantee that laboratory services ful-
fil set standards and produce accurate, dependable findings. This includes quality assur-
ance procedures, protocol adherence, and continuous improvement programs designed
to improve the overall quality of laboratory outputs [42]. The quality of management
further promotes adequate compliance with regulation standards and guidelines, ensur-
ing effective practices, communications, and policy implementation with capabilities to
tackle internal and external issues. Thus, quality management can be ensured and main-
tained, which enhances the quality of services and substantiates the reliability and effi-
ciency required for accreditation. Furthermore, the quality of management developed
by top management of health sector entities and the Ministry of Health can ensure the
adherence of all departments' practices to standards and provide services with high
quality effectively.

To ensure high quality of the healthcare system, TQM is required. Within this arti-
cle, we define TQM as a dual focus on quality management and management of quality
needed to provide high-quality and reliable services. The physician and founder of the
study of quality in health care and medical outcomes research and the creator of the
Donabedian model of care proposed the triad use to ensure TQM, including structure,
process, and outcomes to assess healthcare quality [43].

As Donabedian proposed, the dual focus is the key to promoting total quality man-
agement and ensuring reliability, assurance, and responsiveness. If so, the seven pillars
of quality as presented by Donabedian, are efficacy, efficiency, optimality, acceptability,
legitimacy, equity, and cost can be achieved [42, 44]. A dual focus allows laboratories to
implement robust quality control measures and cultivate an environment where staff are
empowered and motivated to uphold these standards. Furthermore, prompting a culture
for continuous improvement, where feedback is actively sought and utilized to refine
processes and practices. For example, the success rate of implementing TQM was 8.3%
in Isfahan University Hospitals. Findings include 75% of hospitals having mechanistic
structures and 25% having organic structures. The success of TQM in hospitals with
organic organizational structure and medium organizational culture was higher than
in hospitals with mechanistic and bureaucratic hospitals having weak organizational
cultures. Successful implementation of TQM needs the most focus on process man-
agement, customers, leadership, and management but less focus on suppliers, perfor-
mance results, strategic planning, and focus on material resources [45]. Quality-oriented
organizational culture supported by senior management commitment and involve-
ment, organizational learning and entrepreneurship, teamwork and collaboration, risk-
taking, open communication, continuous improvement, customer focus (both internal
and external), partnership with suppliers, and monitoring and evaluation of quality are
urgently needed to ensure TQM [45, 46].

Simultaneously, guidance from external bodies ensures compliance with standards,
gap analysis, and recommendations-based practices, which are considered a fundamen-
tal pillar for the successful implementation of TQM. It is essential to have an external
body inspect and accredit the quality of the healthcare system to ensure the success-
ful implementation of TQM. Approximately 70% of the variance in implementing TQM
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can be achieved by following the principles of TQM, such as continuous improvement,
teamwork, training, top management commitment, and customer focus. Continuous
improvement was the most significant factor in explaining variance and implement-
ing TQM successfully. Furthermore, obtaining international accreditation indicates the

availability of services with high-quality reliability [46].

3.1 Constraints and barriers faced by medical laboratory

In Somaliland, the medical laboratory department is confronted with multifaceted bar-
riers and significant limitations that hinder its effectiveness and ability to provide qual-
ity healthcare services. While Somaliland has made significant progress toward quality
healthcare services, the authorization body suffers from a lack of funding, personnel, and
support from the judiciary system, along with a weak regulatory framework and limited
enforcement capacity [39]. The key issues and the limitations are explicitly consolidated in
Table 1.

It is important to note that the existing limitations within laboratory practices include
considerable variations and disparities between the public and private sectors. The orga-
nization, planning, and packaging of services, service quality, patient-centered care; the
continuum of care, collaboration between the public and the private, and availability of
UHC vision are the current issues in Somaliland. The public sector tends to focus on
comprehensive healthcare delivery but struggles with resource limitations, leading to
inconsistencies in service quality. In contrast, the private sector, while offering flexibility
and a variety of services, often prioritizes profitability, which can result in compromised
care quality [39]. Limitations between public and private sectors include disparities in
terms of governance, infrastructure, human resources, financing healthcare, and the
availability of data and information, all of which impact service delivery. The key issues
of both sectors are summarized in Table 2.

Table 2 Description of the key issues and the existing disparities of limitations of the health public-

private sector [39]

The key issue Descriptions

Governance While there is a regulatory framework intended to govern private sector par-
ticipation in healthcare, adherence is low due to inadequate dissemination and
understanding of these regulations. Regulatory agencies lack sufficient manpower
and resources to enforce policies effectively, resulting in a fluid healthcare market
characterized by low entry and exit barriers

Infrastructure Both public and private sectors suffer from infrastructure gaps, such as unreliable
power sources and outdated equipment. However, private providers often have
more flexibility in service delivery and pricing, which can lead to disparities in
service quality and accessibility

Human resources The private sector faces significant challenges, including a shortage of qualified
personnel. In contrast, public facilities may have better-trained staff but are often
overwhelmed by demand and underfunded, affecting the quality of care delivered

Financing healthcare Financial constraints are a major barrier across both sectors. Public facilities
struggle with inadequate funding for infrastructure and personnel training, while
private providers face difficulties accessing capital for expansion and operational
costs. Consequently, healthcare delivery often prioritizes profitability over patient
needs, leading to potential inequities in care

Availability of health data  Limited data on private healthcare providers hampers effective planning and

and information analysis of health interventions. A lack of comprehensive health service mapping
prevents stakeholders from understanding the service landscape, which is crucial
for improving healthcare delivery. Additionally, consumer behavior is driven by
factors such as price, proximity, and perceived quality, often leading families to rely
on informal treatment options before seeking formal care
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3.2 Expected outcomes from compliance with international standards

The expected outcomes from aligning medical laboratory practices with international
standards include credibility, effectiveness, accuracy, and reliability in providing high-
quality services in Somaliland. As a result, further funding and support from international
organizations and donors can be obtained, and medical facilities can receive accredita-
tions. The robust infrastructure will be better equipped to respond to such challenges,
ensuring that healthcare providers and patients can access reliable, accurate, and timely
diagnostic tools and information [42, 44]. Such alignment fosters the overall efficiency of
laboratory operations and plays a vital role in resource-limited settings. By adhering to
established protocols, laboratories can improve their diagnostic accuracy, reduce errors,
and streamline workflows, ultimately leading to better patient outcomes and increased
satisfaction with healthcare services [42]. Evaluating the accreditation's influence on the
performance of laboratories regarding the International Standards Organization/Interna-
tional Electrotechnical Commission (ISO/IEC 17025) revealed a statistically significant
relationship between accreditation, customer satisfaction, and financial returns. Therefore,
the accreditation in the Nano Center for Measurement and Calibration has improved the
performance of laboratories to achieve the desired outcomes. The accreditation promoted
evidence-based practices and the quality of services since it has positively influenced the
results’ validity, the staff's performance and efficiency, customer satisfaction, and financial
returns to laboratories [47].

The benefits of adherence extend beyond immediate operational improvements;
such compliance contributes to the long-term sustainability of the healthcare system
in the country, facilitates the integration of laboratory services and new technologies
into broader public health initiatives, and promotes effective surveillance and response
strategies to health crises [48]. Moreover, fostering a culture of quality and compliance
with standards can make the healthcare system more resilient, sustainable, and better
prepared to face future challenges, such as emerging infectious diseases and outbreaks.
This resilience is critical in such settings with limited resources, which can reduce the
burden on healthcare facilities and improve health outcomes across the population [49].
Such compliance is necessary to obtain accreditation, which can assist laboratories in
Somaliland to overcome the limitations within the healthcare building blocks, such as
human resources not being accountable to communities. For instance, accredited labo-
ratories had twice the number of staff complement when compared with non-accred-
ited laboratories in the South African National Laboratory. A study indicated that 98%
of employees in the South African National Health Laboratory believe that they are a
critical resource for the organization, as they see themselves continuing in their work for
more years. They also recommended the National Health Laboratory Service (NHLS) as
a great place to work. Moreover, about 94% believe that laboratory accreditation is nec-
essary as they know their role in accreditation [50].

Evidence on the impact of accreditations demonstrates the capability of medical labo-
ratories to achieve the expected outcomes in Somaliland. A longitudinal study aimed to
evaluate the impact of accreditation on health care services performance in the Kiry-
andongo district in Uganda and found that laboratories were positively impacted by
accreditation. The result showcased that the accredited facility was also more likely to
receive referral samples (OR =1.67) as compared to the nonaccredited public and private
not-for-profit facilities. This impact translated into increased healthcare performance
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at the accredited facility compared to the non-accredited facilities. However, the study
indicates the attainment of accreditation comes with several requirements, which may
include facility upgrades, building personnel capacity, establishing functional equipment
management programs, and participation in external quality assurance programs. These
requirements often form facilitators for resource-limited settings to realize accredi-
tation, especially if the value for investment is demonstrated [51]. Another case study
aimed to investigate the impact of ISO/IEC 1705 laboratory accreditation in sub-Saha-
ran Africa and found that a higher level of quality compliance was exhibited for labo-
ratories during the post-accreditation years 2013 up to 2017, which indicates the need
for awareness of the accreditation impact and promotes compliance. The findings also
indicate that the ISO/IEC 1705 accreditation of the quality control laboratory resulted
in well-improved reliability of test reports and enhancement of the laboratory quality
systems [52].

3.3 Local prudent financial options

Due to uncertainties on the future funding from international organizations like USAID,
this manuscript also discusses the local prudent financial options as alternative for
Somaliland as well [53, 54]. Over-reliance on international aid can create vulnerabili-
ties, particularly when funding is inconsistent or subject to geopolitical changes [55, 56].
Thus, providing a comprehensive approach with effective strategies is critically needed
to increase funding and secure sufficient investment aimed at enhancing Somaliland's
healthcare system and obtaining accreditations. To ensure that medical facilities and
laboratories can secure a sufficient investment, establishing public—private partner-
ships between the government and private sector is required to mobilize resources for
healthcare improvements [57]. Such strategy for collaboration not only brings additional
funding but also enhances service delivery through the application of private sector effi-
ciencies and allow for shared responsibilities and risk. For instance, collaborating with
private sector entities allows the government to share investment costs and risks associ-
ated with upgrading medical facilities and laboratories [57-59].

Implementing community-based health insurance schemes for mobilizing resources,
where local communities will cover healthcare costs and contribute financially to their
needs, can provide a sustainable funding source [60]. These schemes can involve pooling
resources to create a fund that covers healthcare costs, making services more accessible
and reducing the burden on public financing [61]. The scheme also encourages community
engagement and ownership of health initiatives. Hence, community health financing strat-
egy can ensure that accessibility to laboratory services is improved without relying solely
on external aid [62]. Since laboratory accreditation and efforts are required to enhance
overall healthcare infrastructure, the approach that introduce modest taxes or levies on
specific goods, such as tobacco and alcohol, can generate revenue dedicated to healthcare
funding [63]. This approach can help the financing process of accreditation for laboratories
in Somaliland, where the generated revenue streams must be allocated specifically to sup-
port laboratory improvements and other essential health services, thereby reducing reli-
ance on external sources [64, 65].

Promoting engagement among local businesses and affluent individuals in philan-
thropic initiatives can foster a culture of giving [66]. Local philanthropy and corporate
social responsibility to urge donations is another effective strategy that can be directed
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toward healthcare projects, including laboratory improvements [67]. By fostering a cul-
ture of giving, Somaliland can tap into local resources to support healthcare projects,
including laboratory accreditations [68, 69]. Additionally, investing in training programs
for local healthcare professionals can enhance their skills and create a more self-suffi-
cient healthcare workforce. A skilled workforce is more likely to attract local investment,
as it demonstrates a commitment to quality care and sustainability [70, 71]. Although
this approach represents indirect strategy, where a well-trained workforce can attract
private investment that potentially led to improved services and delivery, cost reduction
and effective allocation of resources is required [72-74]. Such strategy requires a cost
reduction of services while improving access to healthcare [75]. In such case, leveraging
technology like telemedicine and mobile health applications is crucial to do so as a paral-
lel approach that promote effective allocation of resources to attract further funding and
investment [76—79] The utility of such technologies can reduce operational costs and
expand access to healthcare services. Implementing the indicated two strategies parallely
can ensure the creation of new revenue streams and increase efficiency within medical
facilities effectively [80—85].

However, the suggested strategies aimed to increase local funding and investment need
transparent processes to build trust among stakeholders. Transparency and accountabil-
ity measures can build trust, encouraging local entities to contribute financially to health
initiatives [86]. Accordingly, enhancing governance and accountability in health financ-
ing are required, which promote the attraction of more investment and increase funding
from local sources as the donators are confident in the effective use of the funding [87—
91]. Overall, it important to note that the implementation of the suggested strategies as
a comprehensive approach requires gradual steps in reducing over-reliance on interna-
tional aid. This includes balancing between the increase of local funding while decreas-
ing the international aid of funding and investment. The diversification of sources for
funding and reducing over-reliance on international aid, Somaliland can create a more
resilient healthcare system. The indicated local financial options can not only promote
sustainability but also empower the community to take an active role in improving their
healthcare services. It is a proactive essential approach in navigating the uncertainties of
future funding from international organizations.

3.4 Total quality managment (TQM) & future directions

It is important to note that TQM prioritizes quality management and facility leadership
as the most important factors in improving laboratory practices and the quality of its ser-
vices, as well as guiding the facility to gain accreditation and ensure its sustainability. A
cross-sectional survey aimed to investigate the effect of accreditation on service quality in
medical laboratories and the factors that explain how accreditation affects service quality
through laboratory staff’s viewpoints in Dokuz Eyliill University Hospital Central Labora-
tory in Turkey found that the most important factors were quality management, benefits
of accreditation, accreditation staff involvement, quality results and human resource utili-
zation with the proportions 52.0%, 7.7%, 6.7%, 4.6% and 4.0% of the total variance, respec-
tively. The quality management factor, which had nine scale items addressing leadership,
human resource utilization, planning, and management features of accreditation, was indi-
cated as the most significant factor that influences the service quality of medical laborato-
ries, with the largest proportion of 52.0% of the total variance. The findings showcased that
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accreditation is particularly necessary to improve the safety culture and increase test indi-
cators of service quality [92]. However, the survey demonstrated that the establishment
and execution of an efficient quality management system is important for the accreditation
process and its sustainability, whereas quality management and encouragement from the
administration play a crucial role in achieving organizational goals.

While compliance with ISO standards demonstrates significant outcomes, barri-
ers and challenges may arise to limit the capability to obtain accreditation. A system-
atic review of the quality management of Ethiopian Medical Laboratories indicates that
Inadequate Support from Management Bodies and Problems Associated with labora-
tory professionals are the biggest challenges to ensuring quality and obtaining accredita-
tion [93]. Furthermore, a research study aimed to examine quality assurance initiatives
and organizational performance of the Ethiopian Standards Agency in Addis Ababa
revealed major challenges in implementing ISO 9001:2015 quality management systems.
The challenges in the course of quality management systems implementation processes
include low engagement of people, lack of motivational package, lack of QMS awareness,
knowledge, skill, attitude, and shortage of available resources. Moreover, the absence of
continuous, comprehensive monitoring and evaluation was identified as the key quality
assurance and organization performance implementation challenge [94]. Another case
study aimed to explore the influence of staff motivation, laboratory practices, and man-
agement support to achieve the South Africa National Laboratory Accreditation and
demonstrates that problems associated with laboratory professionals are raised by qual-
ity management and leadership limitations. 82% stated that there is no work recogni-
tion for good performance and 77% indicated that management decisions do not regard
quality as the top priority. The study highlights inadequate management support and
leadership as the main cause of the slowness of implementing accreditation in medical
laboratories [50]. The findings of these studies demonstrate that the quality management
lack is associated with other relative issues, including improper provision of information,
lack of commitment, poor professional skill, poor communication, poor internal qual-
ity control practice, and inadequate utilization of laboratory documents. Poor quality
management and ineffective leadership hinder the capacity to navigate these challenges
within the laboratory landscape, which prevents facilities from gaining accreditation.
This evidence highlights concerns around business management performance and dem-
onstrates the need for standards to ensure the quality of business management activity
and its executive decisions.

Whereas several international standards address the needs and basic requirements for
quality, environment, risk, and safety management, no ISO standards prescribe the need
for the quality of the business management activity and its executive decisions by which
such standards can be applied [16]. Yet, there are no universally accepted standards for
organizational planning and management systems. Meanwhile, a cross-reference with
ISO9001:2015 highlights the importance of considering a new version of business man-
agement standards entitled “BMS75000:2020” for quality management, which seeks to
provide a means for executive decisions and gives the same degree of credibility and
assurance that ISO9001 offers for a product or a service simultaneously [95, 96]. TQM
is a comprehensive approach aimed at improving the quality of products and services
through ongoing refinements in response to continuous feedback, where BMS75000:
2020 is highly recommended in promoting TQM within a landscape like Somaliland
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effectively. The importance and benefits of TQM to be obtained require a strengthened
accreditation authority in Somaliland Table 3. Summarizes the key importance of having
a local accreditation authority as a successful TQM require; along with the challenges
that hinder its implementation and outcomes.

To achieve TQM, Somaliland needs to strengthen its local accreditation by ensuring
that laboratories comply with the necessary standards, in which compliance accordingly
has a significant impact on laboratory operations and healthcare outcomes. We hereby
provide a comprehensive framework composed of strategies, considerations and way
forward to contextualize effective and efficient TQM's implementation that enabling the
transformation of healthcare system entirely in Somaliland. See Supplementary Table 4,
a comprehensive framework to strengthening local accreditation bodies and overall
TQM in Somaliland. By implementing these strategies, considering local contexts, and
following through with targeted recommendations, Somaliland can eventually enhance

the quality of laboratory services and improve healthcare outcomes for its population.

Table 3 Key significance and challenges of local accreditation authority for TOM

Key benefits &
significance

Description

Challenges

Ensures compli-
ance with
international
standards

Enhances qual-
ity management
systems

Facilitates
continuous
improvement

Promotes ac-
countability and
transparency

Supports national
health goals

Strengthening local accreditation processes helps
laboratories align with international standards such
as 1SO17025 and BMS75000: 2020, which is essen-
tial for ensuring the accuracy and reliability of test
results. This compliance is crucial for building trust
in laboratory services among healthcare providers
and patients [95-102]

A robust accreditation framework promotes the
establishment and maintenance of effective quality
management systems within laboratories. This
includes regular internal audits, staff training, and
adherence to quality policies, which are vital for
achieving TOM [103, 104]

Accreditation encourages laboratories to engage
in continuous improvement practices. By regularly
assessing their processes and outcomes, laborato-
ries can identify areas for enhancement, leading to
better service delivery and patient care [105-109]

Strengthening local accreditation fosters a culture
of accountability and transparency within labora-
tory operations. This is essential for ensuring that
laboratories are held to high standards and that
any deviations from quality norms are promptly
addressed [86-91]

By enhancing laboratory accreditation, Somalil-
and can better support its national health goals,
including the effective management of diseases
and the implementation of public health initiatives.
Accredited laboratories are better equipped to
provide reliable data that inform health policies and
interventions [110-112]

Limited resources: Many laborato-
ries lack the necessary resources to
meet accreditation requirements,
including funding for training and
infrastructure improvements

Awareness and training: There is a
need for increased awareness among
laboratory personnel and stakehold-
ers about the importance of accredi-
tation and TQM principles

Regulatory framework: The existing
regulatory framework may need
strengthening to support the accredi-
tation process effectively

Conflict of interest in embracing a
particular standard framework:
Whether a particular framework of
standards demonstrated its applica-
bility and benefits or not, a conflict
of interest in embracing a particular
one may raise due to the existence
of several frameworks. Evaluation
and approval is required to select the
most suitable framework of standards
for Somaliland's landscape

Ineffective support for the estab-
lishment of agencies when adopt-
ing a framework of standards:
When adopting standards framework,
the establishment of agencies that
provide consultation and facilitate ac-
creditation for local entities, organiza-
tions or institutions require support to
streamline the agency mission locally
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To shape the future of medical laboratory practices, the healthcare system needs some
reforms, including a new action for quality to achieve TQM, which is considered a need
and challenge but represents the future directions toward accreditation. Findings from
a study on the quality and resilience of clinical laboratories in Rwanda emphasize the
significance of instituting a laboratory quality plan and sustainable strategies, along
with regular assessments, as policy directives to uphold and enhance quality standards,
which benefits both local and global communities, given the pivotal role of laboratories
in patient treatment, disease prevention, and surveillance [113]. However, policy change,
implications, and implementation are significant in obtaining the desired outcomes. For
policy implication and implementation, we suggest a dual focus strategy, as clarified in
the flowchart below, that is designed to be applicable and relevant to Somaliland’s con-
text or similar settings. As shown in Fig. 1.

This flowchart can be used by all policy or decision-makers and members of the top
management at different structural levels of the health sector to guide the development
of all health facilities toward a better future with reliability, accreditation, and high qual-
ity. Evaluating the quality of laboratory outputs and the effectiveness of management
practices can provide valuable insights for continuous improvement. Thus, the desired
outcomes and targeted goals can be achieved as planned. By embracing this dual focus,
Somaliland's medical laboratories can significantly enhance their operational effective-
ness and the quality of patient care. Furthermore, the healthcare system can ensure its
departments' long-term sustainability and well-strengthened collaboration. Rwanda’s
National Reference Laboratory improved diagnostic services and achieved accreditation
through phased upgrades and international partnerships, showcasing the importance of
external collaboration and representation of laboratory professionals at the Ministry of
Health [113-115]. Accredited laboratories in Rwanda indicate that the quality of man-
agement must ensure continuous quality improvement for laboratory practices, which
can be achieved by keeping laboratories up with regular follow-ups, as opposed to those
that phased out these follow-ups prematurely. Studies on accredited laboratories in
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Rwanda have also affirmed the necessity of maintaining mentorship and conducting reg-
ular quality assessments until requisite quality routines are established to sustain labora-
tory quality services [113].

3.5 Recommendations

Due to the complexities within the landscape of medical laboratories in Somaliland, we
suggest an actionable recommendation to enhance medical laboratory practices. For
example, the implication of a dual focus policy is recommended as a way forward for
accreditation and ensuring compliance with international standards. This will help take
medical laboratories to the next level and ensure sustainable development for the health-
care system. The Pathology Division of the 37 Military Hospital in Ghana attained accredi-
tation for its hematology and chemical pathology departments by ensuring a dual culture
for quality, which is critical in supporting quality patient care, demonstrating that qual-
ity management and management quality are significant aspects to consider within the
national healthcare delivery system. Evidence from national laboratories and their depart-
ments in Ghana demonstrates an efficient approach to Somaliland’s laboratory accredita-
tion process and indicates the need to make medical laboratory accreditation an integral
part of the national healthcare delivery system. It also emphasizes the need to strengthen
laboratories and ensure laboratory management is adopted towards accreditation [116].
Otherwise, consultation and guidance from external authorities may be needed for gap
analysis, providing quality assurance, and international accreditation.

Furthermore, implementing a dual-focus policy will promote effective management
of available limited resources. Uganda’s HIV, TB Laboratory Network, including accred-
ited and non-accredited laboratories, demonstrated that the centralized diagnostic ser-
vices improved reliability and access, highlighting the benefits of strategic planning in
resource-constrained settings [51]. The efficient approach from Ghana National Labo-
ratories, including the Pathology Division of the 37 Military Hospital, demonstrates that
accreditation for its hematology and chemical pathology departments has succeeded
by the involvement of senior management in all accreditation activities and the use of
specific teams to focus on key improvement projects coordinated by an efficient men-
torship program [116]. Additionally, establishing robust quality assurance protocols and
quality management systems is essential. This will assist in operating efficiently with the
capability to respond effectively to health crises and promote a collaborative healthcare
system. Moreover, we recommend prioritizing the medical laboratory for investment in
modern technologies and allocating more resources to enhance its infrastructure and
services. This will further provide specialized services with high quality and reliability
and prevent those travelling overseas from seeking medical diagnosis and treatment.
Also, we recommend developing comprehensive training programs aimed at improv-
ing staff capability and increasing the number of specialists in the most required fields.
This will promote the role of specialized service delivery and ensure the satisfaction of
patients. The participation of medical laboratory staff in policy change and decision-
making enables the development of policy and decision-making effectively. Finally, we
recommend conducting further research and studies to assess how far the current prac-
tices match the national policy and plan since data is vital in decision-making and policy

implementation.
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It is important to note that developing a national health research policy and increas-
ing funding is critically needed for further research and publication. The need for addi-
tional financing, local research capacity building, and strengthening the governance
of the health research system and its infrastructure is paramount in Somaliland [38].
Accordingly, we recommend further collaboration with international organizations for
knowledge sharing, resources, and guidance on establishing national health centres and
policies necessary to manage data and information of the current standards effectively.

4 Conclusion

The landscape of medical laboratories in Somaliland confronts multifaceted challenges,
including a lack of laboratory consumables, a shortage of outdated equipment, a lim-
ited number of skilled personnel, a deficiency in the number of educators and training
programs, inadequate logistical support, and a de-emphasis of laboratory testing, insuf-
ficient monitoring of test quality, decentralization of laboratory facilities, and a lack of
standardized protocols for laboratory testing. While the government achieved key mile-
stones within the healthcare system, serious consideration, promotion, and implemen-
tation of some reforms are needed to navigate the challenges and raise the efficiency,
quality, and advancement of diagnostic technology and medical laboratory practices.
Compliance with international standards represents the key solution in addressing the
challenges of the medical laboratory landscape and providing effective healthcare ser-
vices in Somaliland. There is a need to strengthening local accreditation bodies that sup-
port TQM, simultaneously with promoting local prudent financial options. Strategic
implementation represented by establishing national accreditation body, developing and
adopting clear accreditation standards, regular training & capacity building, promoting
quality management systems, facilitating inter-laboratory comparison are an effective
approach recommended to strengthen local accreditation, which requires considerations
to local culture context, socioeconomic status, resources availability and stakeholders
engagement as addressing the existing challenges that hamper TQM. As a way forward,
it is recommended to strengthening regulatory frameworks and local governance, con-
ducting awareness campaigns, monitoring, evaluation and approval on a potential and
feasible standards frameworks for Somaliland; alongside the government's support and
collaboration with international bodies for maximum implications. For instance, the
establishment of robust quality assurance protocols and quality management systems
is an essential assistant that ensuring medical laboratories operating efficiently with the
capability to respond effectively to health crises and promote a collaborative healthcare
system. Accordingly, further collaboration with international organizations is recom-
mended for guidance to be received on establishing national health centres and policies
necessary to manage data and information of the current standards effectively. Mean-
while, it is important to promote local prudent financial options with effective strate-
gies and initiatives to increase internal fundings and gradually reduce over-reliance on
international aid. As we showcased the priority of medical laboratory for investment in
modern technologies and allocating more resources to enhance its infrastructure and
services, we recommend a significant approach in increasing local funding and ensuring
financial independence. Public—private partnerships, community-based health financ-
ing and insurance schemes, health taxes and levies, local philanthropy and donations,
capacity building and training, technological and innovations utilities and strengthening
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local governance can effectively increase local funding and promote financial indepen-
dence for successful implementation without interruption or delay. The local financial
options not only promote sustainability but also empower the community to take an
active role in improving their healthcare services. Thus, such strategies demands collab-
orative efforts for implementation.

However, ensuring effective compliance toward the future of medical laboratories
requires a dual focus to maintain total quality management. The implication of a dual
focus policy is recommended as a way forward for accreditation and ensuring compli-
ance with international standards. To take medical laboratories to the next level and
ensure sustainable development for the healthcare system in Somaliland, the implication
of a dual focus policy that has been developed and designed to be provided within our
work here is recommended as a way forward for accreditation and ensuring compliance
with international standards; as the dual-focus policy will promote effective manage-
ment in a limited-resources settings. Medical laboratory practices can be improved at
each level of the national laboratory structure by simultaneously addressing the qual-
ity and quality of management. This comes with compliance with international stan-
dards and the recognized benchmarks globally to make a resilient healthcare system. In
contrast, consultation for effective compliance is highly recommended to navigate the
challenges of simultaneously considering and implementing the proposed dual focus.
Guidance from external authorities is crucially needed in terms of gap analysis, provid-
ing quality assurance, and international accreditation. Accordingly, engagement among
national accreditation body with international authorities can ensure a successful estab-
lishment and implementation. Then, accreditation can be obtained as the consultations
promote continuous evaluation of complaints via gap analysis and achieving the targeted

improvements.
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