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ABSTRACT	
Objective: Clinical laboratories in low- and middle-income countries need fundamental 
improvement because quality laboratory services are essential for the decision-making 
capacity of clinicians, health workers and public health authorities. To this end, a tiered 
accreditation scheme ‘Stepwise Laboratory Improvement Process Towards 
Accreditation’ (SLIPTA) was developed by World Health Organization Regional Office 
for Africa, U.S. Centers for Disease Control and Prevention and others for clinical 
laboratories in low- and middle-income countries. One to five stars are accredited to 
laboratories based on the level of compliance with a checklist. Our aim was to evaluate 
the quality and applicability of this accreditation scheme compared with international 
quality standards. 

Methods: We performed a critical review of this scheme to formulate 
recommendations for implementation, harmonization and improvement. Two analyses 
were performed: one assessing its coverage of the ISO 15189:2007 standard and one to 
identify and evaluate priorities of the accreditation checklist. 

Results: Although the content of the checklist covers all aspects of total quality 
management, it strongly prioritizes resource management activities. We recommend 
identifying critical requirements for each tier of accreditation to assure a certain level 
of quality for each tier or instead using a pass/fail approach towards accreditation. In 
addition, the checklist should include more questions for assessing proper 
management, ethics and continuous improvement to meet ISO 15189. 

Conclusion: Launching accreditation schemes for laboratories in low- and middle-
income countries should be encouraged. After further optimization of the Stepwise 
Laboratory Improvement Process Towards Accreditation, clinical laboratories may 
certainly benefit, leading to more correctly diagnosed patients and less waste of 
resources. 

1 INTRODUCTION	
Strengthening of health systems in low- and middle-income countries (LMICs) is 
essential to achieve Millennium Development Goals four (reduce child mortality rates), 
five (improve maternal health) and six (combat HIV⁄AIDS, malaria and other diseases) 
[1,2]. International Health Regulation core capacity eight requires World Health 
Organization (WHO) member states to ‘establish mechanisms to provide reliable and 
timely laboratory diagnosis of infectious agents and other hazards potentially causing 
public health emergencies of national and international concern’ [3]. Since the 
beginning of this century, health systems funding has increased dramatically, mainly 
through considerable initiatives such as the U.S. President’s Emergency Fund for AIDS 
Relief (PEPFAR), the Global Fund to Fight AIDS, Tuberculosis and Malaria (GFATM), the 
Global Health Initiative and the World Bank [4]. Considering that laboratories form a 
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crucial link in the healthcare chain, the clinical laboratory sector has long been 
neglected in health systems-strengthening activities [5–12]. 

In 2008 and 2009, several international meetings focused on laboratory strengthening 
in LMICs. Many of these meetings formulated strategies for laboratory quality 
improvement [13–15]. In the summer of 2009, this led to the launch of a stepwise 
accreditation scheme for clinical and public health laboratories by the WHO Regional 
Office for Africa (WHO-AFRO) in cooperation with, among others, the Centers of Disease 
Control and Prevention (CDC), the American Society for Clinical Pathology (ASCP) and 
the Clinton Health Access Initiative. In June 2011, the name of this scheme was officially 
established as ‘Stepwise Laboratory Improvement Process Towards Accreditation’ 
(SLIPTA). 

Stepwise Laboratory Improvement Process Towards Accreditation is currently being 
used by many laboratories throughout Africa. The most important element of this 
scheme is a checklist [16]. However, the checklist that is used is still a draft version as 
no accreditation governing board is in place to provide an official ‘stamp of approval’ 
for the checklist to be used in assessing laboratories for the purpose of accreditation 
(personal communication: G.D. Cross, CDC, 2010). The African Society for Laboratory 
Medicine (AFSLM), launched in Ethiopia in March 2011, may be assigned to fulfil this 
task [17]. 

The	WHO‐AFRO	accreditation	scheme:	the	SLIPTA		

WHO-AFRO recognized the gap between the current state of laboratories in Africa and 
the requirements of ISO 15189, noting that many laboratories would require an interim 
accreditation as the ISO 15189 accreditation is out of reach. The SLIPTA is meant to fill 
this gap and is not aimed at replacing the ISO 15189 accreditation standard [1]. 

The SLIPTA follows a stepwise approach rather than a binary pass ⁄ fail system as is 
used for most international standards. Accreditation is given in five tiers, awarded in 
the form of stars. The aim is to achieve full five-star accreditation, and, where deficient, 
prioritize efforts to improve the accreditation rating in a timely manner. SLIPTA 
documents are available free of charge [16,17]. 

The	checklist	

The requirements of the SLIPTA accreditation are formulated in the form of questions 
in its checklist. The number of stars being awarded to a laboratory depends on the level 
of compliance to the checklist. The checklist consists of 110 questions (totaling 250 
points) subdivided over 12 sections. For each positively answered question, points are 
allocated (2, 3 or 5); partially positive answers are awarded 1 point. Five stars are 
awarded when 237–250 points are scored (>95% compliance), four stars for 212–236 
points (85–94%), three stars for 186–211 points (75–84%), two stars for 161–185 
points (65–74%) and one star for 138–160 points (55–64%); 137 points or less (<55%) 
yield no accreditation. 
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The specific actions needed to comply with the requirements of the checklist are 
formulated in an additional job task list. In this document, a distinction is made between 
tasks for four different levels of laboratories based on their position in the health 
system (community level, district level, regional or provincial level and central level). 
The tasks are tailor-made for each level, ensuring that staff of lower level laboratories 
is not burdened with complicated procedures that may only be necessary in higher level 
laboratories. This job task list is part of another element accompanying the checklist, 
namely the Strengthening Laboratory Management Towards Accreditation (SLMTA) 
training and mentoring toolkit on implementation of a quality management system 
(QMS), developed by the CDC, WHO-AFRO, ASCP and the Clinton Foundation [3]. 

Although SLIPTA’s value and suitability in practice have not yet been measured, this 
article provides early suggestions for its harmonization with international quality 
standards to increase its applicability and effectiveness. To that aim, we compared the 
set of SLIPTA requirements with those of the ISO 15189:2007 international standard to 
determine where the SLIPTA is more or less demanding. The purpose of this article is 
to contribute to the public discussion on accreditation strategies for laboratories in 
LIMCs to accelerate effective implementation of QMSs for ensuring accurate and timely 
clinical laboratory results. 

2 METHODS	
Two separate analyses were completed. The first analysis aimed to identify whether the 
content of the SLIPTA checklist covered the complete set of requirements described in 
the international quality standard for medical laboratories, ISO 15189:2007 [18], by 
linking each question of the SLIPTA checklist to similar ISO 15189 requirements. This 
provided insight into which ISO 15189 articles are covered by the SLIPTA checklist and 
which not. The second analysis was performed to evaluate the accreditation structure 
used in the SLIPTA checklist. The SLIPTA divides the QMS into 12 elements. For each of 
these 12 elements, a certain number of points can be scored, the total of which 
determines the accreditation level (Table 4-1). For such a system it is important that it 
encourages laboratories to invest equal effort in all 12 elements to give meaning and 
value to interim accreditation levels. For example: a standardized reporting system 
complying with all the requirements has no value if the examination process is not 
controlled because the laboratory has not yet invested any efforts in the process control 
requirements. If this laboratory is accredited with a number of stars, these stars have 
no meaning as the quality of laboratory results is still not assured. 
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Table	4‐1:	Analysis	results	of	the	SLIPTA	checklist	

Sections	in	our	suggested	
order	

No.	of	
questions	

Max.	
points	

Process	
stage†	

Technical	/	
managerial	
elements	

Order	in	the	
current	
checklist	

1. Facilities and safety 20 40 RM T 12 
2. Organization & personnel 8 20 RM M/T‡ 3 
3. Equipment 15 30 RM T 5 
4. Purchasing and inventory 15 30 RM M 7 
5. Process control, IQA and 
EQA 

18 43 PM T 9 

6. Information management 7 14 PM T 8 
7. Documents and records 11 25 PM M 1 
8. Client management & 
customer service 

4 8 PM M 4 

9. Management reviews 4 12 IM M 2 
10. Internal audit  10 IM M 6 
11. Occurrence management 
& process improvement 

2 10 IM M 11 

12. Corrective action 4 8 IM M 10 
†, RM, Resource Management; PM, Process Management; IM, Improvement management 
‡, Organization is managerial, personnel is technical of nature. 
 

By analyzing and comparing the number of points scored in each element of the SLIPTA 
checklist, an insight in priorities and neglected elements of the QMS was obtained. For 
this, an analysis framework was adapted from ISO 9000: Quality Management Systems 
– Fundamentals and Vocabulary and ISO 9001: Quality Management Systems – 
Requirements [19,20]. This framework is shown in Figure 4-1.  

A QMS is a continuous cycle of activities needed to maintain and continuously improve 
the quality of laboratory processes. Our framework represents this quality cycle, which 
consists of three stages: resource management, process management and improvement 
management. Every element of the SLIPTA checklist was allocated to one stage of this 
quality cycle, yielding an indication in which stage of the cycle SLIPTA has put its 
priorities (Figure 4-2). 

3 RESULTS	AND	DISCUSSION	

3.1 THE	SLIPTA	CHECKLIST	VS.	ISO	15189	
WHO-AFRO encourages laboratories to enroll in an ISO 15189 accreditation scheme 
once five-star accreditation has been obtained. When comparing the SLIPTA checklist 
with ISO 15189, the coverage was found to be high: the SLIPTA checklist covers most 
paragraphs and requirements of the ISO 15189 standard, only in much less detail (Table 
4-2). Only the ISO 15189 paragraph on preventive actions was not covered. This is 
surprising as preventive action, in addition to corrective action, is crucial for continuous 
improvement, which is vital to a properly functioning QMS. We therefore strongly 
recommend including requirements on preventive action in the SLIPTA checklist.  
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Figure	4‐2:	Relative	point	distribution	of	the	SLIPTA	checklist	over	different	sections,	subdivided	
over	the	three	quality	cycle	stages.	
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Table	4‐2:	The	coverage	of	ISO	15189	by	the	SLIPTA	checklist	per	ISO	paragraph*	

ISO	15189	paragraph	 No.	of	requirements	
covered	by	the	SLIPTA	
checklist	/	Total	no.	of	

requirements	
4.1 Organization and management 2 / 6 
4.2 Quality management system 5 / 5 
4.3 Document control 2 / 2 
4.4 Review of contracts 1 / 5 
4.5 Examination by referral laboratories 1 / 4 
4.6 External services and supplies 4 / 4 
4.7 Advisory services 1 / 1 
4.8 Resolution of complaints 1 / 1 
4.9 Identification and control of nonconformities 2 / 3 
4.10 Corrective action 3 / 4 
4.11 Preventive action 0 / 2 
4.12 Continual improvement 2 / 5 
4.13 Quality and technical records 1 / 3 
4.14 Internal audits 1 / 3 
4.15 Management review 1 / 4 
5.1 Personnel 4 / 13 
5.2 Accommodation and environmental conditions 7 / 10 
5.3 Laboratory equipment 6 / 14 
5.4 Pre-examination procedures 9 / 14 
5.5 Examination procedures 2 / 6 
5.6 Assuring quality of examination procedures 7 / 6 
5.7 Post-examination procedures 1 / 2 
5.8 Reporting of results 10 / 16 
Annex B Recommendations for protection of laboratory information 
systems (LIS) 

19 / 41 

Annex C Ethics in laboratory medicine 0 / 23 
* Chapters 1 to 3 and Annex A of the ISO 15189 standard do not contain requirements and are therefore not 
included in this table. 
 
The ISO 15189 standard also contains two annexes, one with recommendations for 
laboratory information systems (LIS) and one for ethics in clinical laboratory practice. 
Of the annex on LIS, only the parts related to maintenance and security of hardware and 
software are covered by the SLIPTA checklist. The ethics annex is not covered at all. In 
our view, ethics is highly important in clinical laboratory practice. Including questions 
on ethical behavior may also be a valuable contribution to the SLIPTA checklist. This 
suggestion is not specific for the SLIPTA accreditation scheme, as most national and 
international quality management standards lack requirements and recommendations 
on ethics. 

3.2 POINT	DISTRIBUTION	ANALYSIS	
From the point distribution, it is clear that the SLIPTA prioritized resource 
management, which is the initial stage of the quality cycle: Figure 4-2 shows that 48% 
of the points can be earned at this stage. Little emphasis (16% of all points) is placed on 
the improvement management stage, even though this stage is of prime importance for 
sustaining the continuous improvement cycle. By awarding few points to the 
improvement management stage, the laboratory is less stimulated to invest effort in 
improvement management. 
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SLIPTA accreditation is solely provided based on the percentage of compliance with 
checklist questions. In the current SLIPTA accreditation scheme, it is theoretically 
possible that a two-star laboratory fully complies with five checklist elements (facilities 
and safety; organization and personnel; equipment; purchasing and inventory; process 
control), while the other seven sections are completely neglected. It is questionable 
whether such a laboratory is able to assure the quality of their results. For example: can 
the laboratory deliver the results correctly to the customer without a fixed reporting 
form and standardized reporting system (part of information management)? 

3.3 STRENGTHS	AND	WEAKNESSES	
The launch of the SLIPTA accreditation scheme in itself may already sensitize policy 
makers to the importance of quality laboratory services and shows laboratory 
managers the existence and importance of quality management [1]. This may facilitate 
more efficient and faster uptake and implementation of quality management in the 
(clinical) laboratory field in LIMCs. 

In the past, various disease-specific standards and guidelines were published by WHO 
for use in LIMCs. Examples are the WHO Polio checklist for accreditation [21] and the 
WHO tuberculosis laboratory assessment tool [22]. A strong aspect of the SLIPTA 
accreditation scheme is that it is compatible with different disciplines within clinical 
laboratory practice. This is in accordance with the Dakar decision that accreditation 
schemes should no longer be field specific [1]. The SLIPTA accreditation scheme is 
unique as it is not disease specific and designed explicitly for implementation in 
multiple LIMCs as most LIMCs do not have national laboratory accreditation schemes, 
both a reason for and a consequence of neglect of the laboratory sector. 

The SLIPTA accreditation scheme aims to overcome the lack of certain national 
regulations. Safety requirements, for example, are elaborate and detailed in the 
accreditation checklist, whereas the ISO 15189 standard merely includes the statement 
that national or regional safety regulations should be followed [18]. These national or 
regional safety regulations are indeed present in high-income countries, but in LIMCs, 
these are often absent or still in their infancy. 

A general disadvantage of checklists including the SLIPTA checklist is that they may be 
practical for laboratory assessors but not for laboratory managers who need to 
establish a QMS: checklist questions generally lack an explanation on why and how to 
deal with the topic covered by the question. An example is the checklist question: ‘Is	
there	a	system	for	competency	assessment	of	staff	(both	new	hires	and	existing	staff)	and	
does	 it	 include	 planning	 and	 documentation	 of	 retraining	 and	 reassessment,	 when	
indicated?’ With this question, the laboratory manager does not receive any guidance 
on how to perform staff performance appraisals and to what end. This information can 
be found in the SLMTA training toolkit, but if the checklist is also used for establishing 
a QMS (instead of for assessment), it may be necessary to include an explanation for 
each question, similar to the College of American Pathologists checklists for 
accreditation of laboratories [23]. 
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The SLIPTA accreditation scheme does not include a roadmap that informs the 
laboratory manager in which order compliance to the checklist questions should be 
achieved. We found that the twelve elements are not structured in a way that could be 
useful for laboratory managers just beginning with establishing a QMS. We therefore 
suggest a logical order for implementing a QMS step-by-step (see Table 4-1, first 
column). 

3.4 SUGGESTIONS	ON	ALTERNATIVE	STRATEGIES	TO	ACCREDITATION		
One can argue whether a stepwise accreditation scheme or a binary pass ⁄ fail system 
is preferable. A strong argument against the stepwise approach is that quality cannot 
be assured when incomplete compliance to the checklist is in place (see methods). The 
SLIPTA checklist does not indicate critical requirements per accreditation level. We 
recommend using a system that forces compliance with a set of critical requirements 
for each star to ensure the presence of at least a certain level of quality before 
accreditation for that tier can be achieved. To facilitate this, a roadmap may be 
developed that indicates which checklist questions have highest priority and should 
thus be complied with initially, and which questions could be complied with at later 
stages. 

Accreditation schemes in high-income countries use a binary approach. For LIMCs, the 
Thai national accreditation scheme could be used as an example of a binary approach. 
This scheme provides a checklist in addition to a standard. The percentage of 
compliance with this checklist gives laboratories an indication where they are on the 
road to accreditation and identifies gaps still present. Accreditation to the Thai national 
standard (which is not as demanding as international standards) is only provided when 
the laboratory fully complies with the checklist [24]. Identical to the SLIPTA checklist, 
laboratories can see in the Thai system where they are on the road to accreditation and 
the checklist results show points for improvement, but there is only one form of 
accreditation: complete compliance with the checklist. This overcomes the risk that 
laboratories with 3-star accreditation are incorrectly perceived as fully and correctly 
functioning laboratories that are only less extensive than 5-star accredited laboratories 
(as one could see a 3-star hotel offering less luxury than a 5-star hotel while still 
providing all necessary services). 

Another option would be to distinguish between levels of laboratories with separate 
standards for each level, for example, a standard for peripheral laboratories, one for 
provincial⁄regional laboratories and one for national laboratories (this one may be 
equal or similar to ISO 15189). Each laboratory level would have different requirements 
suitable for their span of activities and responsibilities. These types of laboratories can 
then all be accredited to their own standard using a pass⁄fail system. Each standard 
should cover the complete quality cycle enabling a correctly functioning and 
continuously improving QMS. This makes it impossible for a laboratory to receive 
accreditation when complying with only half of the requirements to a proper 
functioning quality cycle. 
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4 CONCLUSION	
By launching the SLIPTA, WHO-AFRO emphasized the necessity of quality management 
in clinical laboratories in LIMCs to policy makers and laboratory managers. The SLIPTA 
checklist is tailor-made for these laboratories as it overcomes the absence of national 
regulations, and it is applicable in multiple countries. 

After analyzing the SLIPTA checklist, some remarks and suggestions for improvement 
can be made mainly related to the skewed point distribution through which the 
resource management stage of the quality cycle of a laboratory is prioritized, the 
structure of the checklist, the scarcity of questions on management, ethics and 
continuous improvement. Another recommendation is to identify critical requirements 
for each tier of accreditation to assure a certain level of quality for each tier. After 
further optimization of SLIPTA, clinical laboratories may certainly benefit, leading to 
more patients correctly diagnosed and less waste of resources. 
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