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ABSTRACT 

Laboratory Quality Management Systems (LQMS) is a structured framework that 
integrates policies, processes, and procedures to manage and improve the quality and 
reliability of laboratory services. The LQMS primarily concentrates on overseeing and 
ensuring quality within the laboratory’s operations. It encompasses the full testing 
lifecycle, including sample collection, handling, analysis, result reporting, and 
corrective actions to ensure valid testing results. It also manages documentation, 
audits, equipment calibration, personnel competence, and issues to minimize errors 
and increase reliability. In Tanzania, the implementation of LQMS has been a 
progressive effort, guided by structured programs such as the Stepwise Laboratory 
Quality Improvement Process Towards Accreditation (SLIPTA), the Strengthening 
Laboratory Management Toward Accreditation (SLMTA) program, and laboratory 
accreditation initiatives under ISO 15189. These efforts have contributed to a steady 
increase in the number of accredited laboratories and the scope of accredited tests, 
enhancing diagnostic services across different levels of healthcare. Despite these 
advancements, LQMS implementation faces significant challenges, including 
inadequate infrastructure, financial constraints, staff shortages, and limited training for 
laboratory personnel. The absence of a national accreditation body compels 
laboratories to seek costly accreditation services from external agencies, further 
straining available resources. Additionally, challenges related to the sustainability of 
External Quality Assessment (EQA) programs, including logistical constraints and 
reliance on donor-funded vertical programs for Proficiency Testing (PT), hinder 
consistent quality assurance. To address these gaps, Tanzania must prioritize the 
establishment of an in-country accreditation body, expand EQA management centers, 
and secure sustainable financing for all PT programs. Laboratories play a critical role 
in ensuring the quality of patient care and safety by providing accurate, timely, and 
reliable diagnostic information that guides clinical decision-making. Implementation 
of LQMS strengthens this mandate by enhancing diagnostic accuracy, reducing 
turnaround times, and promoting evidence-based treatment.  Sustaining these gains 
requires continuous mentorship, investment in laboratory infrastructure, integration of 
Laboratory Information Management Systems, and government-led financing to 
ensure long-term healthcare quality and patient safety. 
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Introduction 

 

Laboratory medicine forms the backbone of 

evidence-based healthcare by providing critical 

diagnostic data that influences over 70% of clinical 

decisions [1]. Laboratory Quality Management 

Systems (LQMS) is a structured approach to 

managing laboratory operations that incorporates 

quality control, staff competency, equipment 

maintenance, and process standardization to meet 

international standards such as International 

Organization for Standardization (ISO 15189), titled 

“Medical Laboratories-Requirements for quality and 

competence [1, 2]. The principal goal of LQMS is to 

ensure accurate and reliable diagnostic services, 

reduce errors, and improve patient outcomes [1].  

 

Despite its critical importance, laboratory services in 

low- and middle-income countries like Tanzania 

face significant systemic challenges that hinder their 

quality. These challenges include limited funding, 

insufficient infrastructure, and inadequate training 

for laboratory personnel [3, 4]. These barriers 

compromise the ability of laboratories to provide 

reliable results, which consequently compromises 

patient care and safety.  Globally, adopting LQMS 

has consistently improved diagnostic accuracy, 

shortened turnaround times, and enhanced patient 

outcomes [5]. In Tanzania, supporting the 

implementation of LQMS is vital not only for 

improving routine diagnostic services but also for 

strengthening the healthcare system’s capacity to 

respond effectively to public health emergencies, 

including antimicrobial resistance (AMR) and 

emerging infectious diseases [3, 4]. 

 

Hospitals are central to healthcare delivery, often 

handling complex medical cases that require precise 

and timely diagnostic results. Implementing LQMS 

in hospitals ensures that laboratory processes are 

standardized, reducing errors and building 

confidence in the quality of laboratory-generated 

data. Furthermore, it aligns hospital laboratories 

with national and international accreditation 

standards, enhancing their credibility and 

operational efficiency [5]. By ensuring quality 

diagnostic results, hospitals can provide better 

clinical care and improve patient safety. 

Additionally, LQMS promotes a culture of 

continuous quality improvement and compliance 

with national and international accreditation 

standards, thereby strengthening the overall health 

system. In this context, LQMS is not only a tool for 

laboratory improvement but also a cornerstone for 

advancing patient safety and improving clinical 

outcomes in hospitals. 

 

Effect of quality laboratory services on patient 

safety and better treatment outcomes 

Quality laboratory services are central to achieving 

patient safety and improving clinical outcomes 

because they form the evidentiary foundation of 

diagnosis, treatment, and disease monitoring. 

Globally, laboratory test results play a crucial role in 

guiding clinical decisions and shaping the overall 

quality of patient care [1]. A well-functioning LQMS 

ensures that each step of the diagnostic process, from 

sample collection, analysis, and interpretation to 

result reporting, is standardized, traceable, and 

accurate, thereby minimizing diagnostic errors that 

could lead to patient harm [2].  

 

The mechanism by which quality laboratory services 

improve patient safety lies in the reduction of pre-

analytical, analytical, and post-analytical errors, 

which collectively account for up to 60–70% of 

diagnostic mistakes [5]. Accurate and reliable results 

enable clinicians to initiate timely and appropriate 

treatment, optimize drug selection, reduce 

unnecessary prescriptions, and prevent adverse drug 

reactions. Conversely, poor-quality laboratory 

services may result in misdiagnosis, delayed 

treatment, inappropriate therapy, or prolonged 

hospitalization, all of which increase morbidity, 

mortality, and healthcare costs [6]. 

 

Empirical evidence from sub-Saharan Africa 

reinforces these outcomes. For instance, laboratories 

in Uganda, Kenya, and Tanzania implementing 

Stepwise Laboratory Quality Improvement Process 

Towards Accreditation (SLIPTA) and 

Strengthening Laboratory Management Toward 

Accreditation (SLMTA) programs have reported a 

>30% reduction in diagnostic turnaround time and 

improved clinician trust through more accurate test 

results, leading to faster initiation of lifesaving 

treatments for HIV, TB, and malaria cases [7, 8]. In 

Ghana, strengthened LQMS frameworks reduced 

blood transfusion errors and prevented adverse 

reactions, while in Ethiopia, ISO 15189 

accreditation enhanced bacteriology accuracy and 

reduced inappropriate antibiotic use [9, 10].  

 

Conversely, weak or absent laboratory quality 

systems contribute to misdiagnosis, delayed or 

inappropriate therapy, and missed detection of 
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AMR, resulting in prolonged illness, preventable 

deaths, and increased treatment costs. Poor-quality 

laboratories also drive AMR emergence by 

promoting empirical and irrational antibiotic 

prescribing, a challenge that remains critical in 

Africa [5, 10]. 

 

In the Tanzanian context, strengthening LQMS 

implementation directly contributes to the national 

agenda for patient safety and better outcomes by 

integrating quality assurance into clinical and public 

health laboratories. Facilities implementing ISO 

15189 standards and participating in SLIPTA and 

SLMTA programs have demonstrated marked 

improvements in diagnostic accuracy, turnaround 

time, and clinician confidence in laboratory data [3, 

4]. For instance, standardized internal quality 

control (IQC) and participation in External Quality 

Assessment (EQA) schemes promote the early 

detection of analytical errors and continuous 

improvement in test reliability.  

 

Moreover, a functional LQMS enhances infection 

prevention and control (IPC) by ensuring proper 

specimen handling, biosafety compliance, and 

traceability, which are critical elements for 

preventing nosocomial infections and laboratory-

acquired hazards [1]. The adoption of quality 

indicators, such as error rates, turnaround time, and 

clinician satisfaction, also provides measurable 

metrics linking laboratory performance with patient 

outcomes, enabling evidence-based decision-making 

and accountability. 

 

The synergy between LQMS and patient safety 

operates through a systems-based approach that 

fosters a culture of quality, risk mitigation, and 

continuous improvement. Laboratories adhering to 

quality standards provide clinicians with timely, 

accurate, and reproducible results, thereby 

supporting effective clinical decisions and rational 

therapeutics. This leads to improved patient safety 

through early disease detection, reduced diagnostic 

uncertainty, and optimized treatment outcomes. 

Conversely, patient safety feedback mechanisms 

drive laboratories to maintain high-quality 

performance and continuous compliance with 

standards. Thus, the implementation of LQMS 

represents not merely a technical intervention but a 

patient-centered, systemic quality assurance 

mechanism, making it a true cornerstone for 

enhancing patient safety and clinical outcomes in 

Tanzania. 

 

Experiences of LQMS implementation in 

Tanzania 

The implementation of LQMS in Tanzania has been 

a progressive effort aimed at enhancing patient safety 

and clinical outcomes [3]. The country has adopted 

structured programs such as the pre-SLMTA 

initiative, the SLMTA program, and laboratory 

accreditation efforts under ISO 15189 [4]. These 

initiatives have led to an increasing total number of 

accredited laboratories in each region (Figures 1 and 

2) and accredited scopes yearly in Tanzania from 

2010 to 2024, which have significantly contributed 

to improving laboratory services across different 

levels of the healthcare system (Figure 3). 

 

A key driver of QMS implementation has been the 

continuous training and mentorship of laboratory 

personnel[4]. The SLMTA program, which focuses 

on equipping laboratory staff with essential quality 

management skills, has led to notable improvements 

in performance. Regular mentorship exercises have 

played a critical role in guiding laboratories through 

the accreditation process, with more than 63.6% 

(14/22) of participating laboratories achieving good 

performance (3 stars and above) due to mentorship 

support (Figure 4). 

 

However, challenges such as staff shortages, high 

turnover rates, and a lack of updated training for 

QMS mentors remain significant barriers to 

sustainability. To address these issues, there is a need 

to increase awareness, provide structured support for 

staff retention, and ensure timely payment of 

mentors during site visits. 

 

Laboratory infrastructure in Tanzania varies widely, 

with some facilities facing significant challenges in 

equipment maintenance and availability. The lack of 

adequate support services, such as Information and 

Communication Technology (ICT) systems, 

remains a setback towards QMS implementation in 

Tanzania [4]. Laboratory Information Management 

Systems (LIMS) have been noted to have 

deficiencies in reporting capabilities, making it 

difficult to fully comply with ISO 15189:2022 

requirements. Additionally, laboratory relocations, 

particularly in referral and district hospitals, have 

created disruptions in QMS implementation. 

Addressing these issues requires coordinated efforts, 
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including increased investment in laboratory 

infrastructure, better ICT integration, and the 

development of contingency plans to ensure service 

continuity during facility relocations. 

 

External Quality Assessment programs are integral 

to evaluating laboratory performance, identifying 

potential errors, and ensuring the reliability of 

patient test results [6]. In Tanzania, the External 

Testing Advisory Committee (ETAC) oversees the 

coordination of Proficiency Testing (PT) programs 

through major institutions, including the Central 

Tuberculosis Reference Laboratory (CTRL), the 

National Public Health Laboratory (NPHL), and the 

National Blood Transfusion Service (NBTS). These 

institutions provide PT panels covering a wide range 

of diagnostic tests, including tuberculosis 

(GeneXpert and microscopy), malaria rapid 

diagnostic testing, syphilis, hepatitis B virus, 

hematological tests, HIV rapid testing, and viral load 

monitoring. The implementation of these programs 

has strengthened the quality of laboratory services, 

though challenges such as inadequate funding, 

delayed accreditation processes, and logistical 

constraints in PT sample distribution persist. 

Addressing these gaps requires continued investment 

in local EQA capacity and enhanced coordination 

among stakeholders. 

 

Sustaining QMS programs requires adequate 

funding, yet many laboratories struggle with 

financial constraints[4]. Currently, Tanzania lacks 

an in-country accreditation body, which forces 

laboratories to seek costly accreditation services 

from external agencies. The Ministry of Health 

(MOH) and partners have been urged to prioritize 

budget allocations for laboratory accreditation and 

equipment maintenance. Additionally, the 

establishment of a legal framework for an in-country 

accreditation body is essential to reduce costs and 

improve accessibility to accreditation services. 

Despite these challenges, Tanzania has made 

significant progress in QMS implementation, with 

an increasing number of laboratories achieving 

accreditation and demonstrating improved service 

delivery (Figure 1). Strengthening staff training, 

infrastructure, and funding mechanisms will be 

critical in sustaining these gains and ensuring that 

laboratory services continue to support high-quality 

patient care. 

 

The implementation of LQMS in Tanzania faces a 

range of challenges that hinder its progress and 

effectiveness. Limited financial resources and 

inadequate infrastructure remain persistent barriers, 

affecting the ability of laboratories to deliver 

consistent quality services [4]. The shortage of 

adequately trained laboratory personnel makes the 

problem worse, creating gaps in capacity and 

performance [4]. Resistance to change, both among 

clinical professionals and administrative staff, 

further obscures efforts to adopt new systems and 

practices. Additionally, inconsistent support from 

institutional and governmental levels results in 

uneven progress and sustainability of LQMS 

initiatives across different healthcare facilities [4]. 

 

However, the implementation of LQMS is a key 

strategy for enhancing patient safety and clinical 

outcomes, particularly in Tanzania, where health 

systems often face challenges such as resource 

constraints, staff shortages, and inadequate training 

[3, 4]. Evidence from studies in Ethiopia highlights 

the critical role of LQMS in ensuring the reliability 

and timeliness of laboratory results [6]. For example, 

the assessment of 89 health centers in Oromia 

revealed that while 20.2% of laboratories achieved 

improved service levels beyond star zero, significant 

gaps persisted in meeting quality benchmarks, with 

factors such as the availability of Standardized 

Standard Operating Procedures (SSOPs), quality 

plans, and specimen guidelines significantly 

influencing outcomes [6]. Similarly, a systematic 

review revealed that despite the introduction of 

LQMS in Ethiopian medical laboratories in 2009, 

the overall status of quality management practices 

remained limited due to issues such as inadequate 

management support, high workloads, and limited 

access to on-the-job training [10]. These findings 

show the necessity for strong technical and 

managerial support, capacity-building initiatives, 

and the integration of LQMS into national health 

strategies in Tanzania to achieve sustainable 

improvements in laboratory quality services and, 

consequently, better clinical outcomes. 

 

Recommendations and way forward for improved 

LQMS in Tanzania 

To enhance LQMS in Tanzania, several key 

recommendations and strategic actions should be 

prioritized. First, strengthening the implementation 

of the SLIPTA and the SLMTA programs is 

essential to ensure continuous quality improvement 
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[3, 4]. Capacity building through regular training, 

mentorship, and supervision of laboratory personnel 

should be emphasized to enhance competency in 

quality management practices. Additionally, the 

government and stakeholders should invest in 

modern laboratory infrastructure, equipment 

calibration, and standardized reagents to ensure 

reliable and accurate testing. 

 

A critical step forward is the establishment of a 

National Accreditation Body to oversee and 

streamline laboratory accreditation processes, 

reducing dependence on foreign accrediting 

institutions while ensuring sustainability and local 

ownership of quality standards [3, 4]. Furthermore, 

there is a need to expand EQA management centers 

across different regions to improve access, 

participation, and efficiency in quality monitoring of 

laboratory testing [5]. Strengthening EQA 

participation and enforcing compliance with 

international accreditation standards, such as ISO 

15189, will further enhance laboratory performance. 

Additionally, sustainable financing mechanisms 

should be established to support LQMS 

implementation at all healthcare levels [5]. This 

includes securing government funding for PT 

schemes instead of relying solely on donor-funded 

vertical programs, and ensuring the continuous 

participation of laboratories in EQA schemes[5]. 

Collaboration between the public and private 

sectors, along with continuous policy reviews and 

updates, will facilitate the integration of best 

practices in laboratory services, particularly in 

Tanzania [5]. Lastly, digital transformation through 

the adoption of LIMS should be expanded to 

improve data accuracy, reporting, and decision-

making. By implementing these recommendations, 

Tanzania can achieve a more robust and efficient 

laboratory system, ultimately improving diagnostic 

services and patient care. 

 

Conclusion 

 

The implementation of the LQMS in Tanzania 

stands as a cornerstone for enhancing patient safety 

and improving clinical outcomes. By strengthening 

the accuracy, reliability, and timeliness of diagnostic 

services, LQMS ensures that patient management 

decisions are evidence-based and aligned with 

international quality standards. The progressive 

adoption of LQMS across Tanzanian laboratories 

from 2010 to 2024 demonstrates tangible 

improvements in diagnostic performance, staff 

competence, and overall service delivery. Despite 

persistent challenges, such as limited resources, 

infrastructure gaps, and workforce constraints, 

sustained collaboration among the Ministry of 

Health, healthcare institutions, and international 

partners offers a clear path forward. Prioritizing 

LQMS implementation will not only consolidate 

Tanzania’s healthcare quality framework but also 

safeguard patient safety, promote effective treatment 

outcomes, and advance the nation’s contribution to 

the global health quality and safety agenda. 
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Figure 1: Number of laboratories enrolled in the SLMTA program and those accredited in Tanzania from 2010 to 2024 
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Figure 2. Cumulative number of accredited laboratories per region in Tanzania by 2024 
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Figure 3: Percentage contribution of accredited scopes in medical laboratories in Tanzania by 2024 
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Figure 4: Performance of medical laboratories enrolled in the SLMTA program in Tanzania by 2024 


