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1.                   Abstract  

Despite a surge in international interest in laboratory systems for sub-Saharan Africa (SSA) in 
recent years, the state of many laboratories in the region has remained unchanged for decades.  
This thesis describes the changing regional and global context with regard to the diagnostic 
landscape and how this changes the roles of diagnostic laboratories. A special focus has been on 
the inter-professional collaboration between laboratory and clinical staff. The results are based on 
a literature study, supplemented by semi-structured interviews with key informants and own 
experiences.  
From the study a picture emerges that laboratory systems suffer from a lack of recognition and 
sense of priority, which causes laboratory staff to feel undervalued. The technological, social and 
biological developments addressed here warrant a change in the way the role of diagnostic 
laboratories is viewed. Local policy makers should recognize the increased need for laboratory 
infrastructure, ensure adequate numbers of laboratory specialists are available which are trained 
according to future needs and change job descriptions accordingly.  
However, investing in laboratories alone may not be enough. Clinicians are often still inclined to 
base their diagnosis on clinical symptoms alone, despite the availability of novel diagnostics. A lack 
of experience in communication with other cadres and a sense of complacency towards the efforts 
of diagnostic laboratories may be in part to blame for this. A more inter-professional approach is 
advocated, in which laboratory specialists actively participate as well-trained professionals that 
orchestrate the various efforts related to diagnostics. 
The results of the study were retrospectively fitted into a previously described analytical model, in 
an attempt to create a theoretical framework that may prove useful for future discussions on the 
role of the laboratory in SSA. 

 

Where other people’s work has been used (either from a printed source, internet or any other 
source) this has been carefully acknowledged and referenced in accordance with departmental 
requirements. 
The thesis “Utilization of diagnostic laboratories in sub-Saharan Africa: Changing roles and 
increasing need for inter-professional collaboration” is my own work. 
 
Signature: A.P. Bussink 

Total word count: 9774 

Date: August 2015  



 

  4 / 38 

 
2. Introduction and objectives  
 
Diagnostic laboratory services are an essential part of any health system. In sub-Saharan Africa 
(SSA), where infectious diseases are abundant, a well-functioning laboratory is especially 
important. Despite significant technical advances in laboratory sciences, the state of many 
diagnostic labs in developing countries hasn't changed for decades. However, due to several 
developments, laboratory medicine can be expected to slowly move towards the forefront in global 
health.  
Firstly, ongoing technical developments have hugely increased capabilities to detect and monitor 
disease. This is definitely also true for lower tier laboratories, as technical advances have made it 
possible to perform certain tests in typical field settings that were previously restricted to national or 
regional laboratories.  
Secondly, acquired resistance to various drugs is increasing, which can only be definitively 
demonstrated in the lab, will also add significantly to most laboratory’s workload. The increase of 
this largely manmade phenomenon will require substantial laboratory involvement to combat.   
Thirdly, demographic changes and increased travel worldwide have resulted in shifting patterns of 
disease in large parts of Africa and are putting new demands on surveillance systems, for which 
laboratory services are essential. The current outbreak of Ebola virus disease will certainly add to 
the momentum for establishing better laboratory-based surveillance.  
 
In recent years, the above considerations have led to increased awareness concerning the need 
for better laboratory systems. In the WHO Maputo declaration of 2008, member nations clearly 
express their intention to end the neglect of laboratory services in developing countries [1].  
Since then, attempts to improve the level of laboratories have been implemented and although 
results have been encouraging, there are several obstacles that need to be overcome. Obvious 
challenges such as a lack of qualified staff and substandard education are largely due to 
economical factors. However, as noted by Petti et al., the barriers for laboratory testing in sub-
Saharan Africa extend far beyond economical barriers [2].  
It is my personal belief, based on experiences working as a lab manager and advisor in SSA, that 
many of the problems facing the efficient utilization of African laboratories are the result of the sub-
standard collaboration between producing party (lab staff) and the end-user (clinical staff).  
An effective laboratory system requires intricate collaboration between various components of the 
health system, a fact often overlooked by policy makers. Furthermore, as discussed in a separate 
chapter, empirical treatment remains commonplace in large parts of SSA, resulting in a high level 
of misdiagnoses and concomitant morbidity and mortality.  
 
The main goal of this thesis is to describe the changing role of the diagnostic laboratories in SSA in 
light of recent developments in global health, in general, and laboratory science, in particular. As a 
starting point for exploring the need for efficient use of laboratory-based results in the clinical 
management of patients, a separate chapter is dedicated to the impact of diagnostic laboratories, 
preceding chapters on recent social, biological and technological trends and developments. 
A secondary objective is to explore the way the lab communicates with the clinic (and vice versa) 
and to describe future needs for inter-professional collaboration between these two cadres.  
Thirdly, the issues identified here will be discussed according to an analytical model for policy 
making in the health sector, in an attempt to provide a comprehensive framework for future studies 
regarding the role of diagnostic laboratories in SSA. 
Ultimately, several recommendations will be provided to increase the impact laboratory testing may 
have on public health in general, and on clinical management in particular. 
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3. Methodology  
 
Most of the information for this thesis was gathered from literature. However, important insights 
were provided by three key informants during semi-structured interviews. Their comments have 
been used as anecdotal evidence throughout this thesis. Due to the fact that own experiences 
have played a large role in the materialization of this thesis, they have also been incorporated 
here.  
 
 
 3.1 Literature search 
 
In order to obtain a comprehensive literature database, Pubmed.com was used as the primary 
literature database, although general web-based searches were also performed.  
Queries used in the searches included, but were not limited to: “inter-professional collaboration, 
laboratory system strengthening, laboratory health system, communication in health care, empirical 
treatment, laboratory use, laboratory (test) utilization, inter-professional education, laboratory 
planning, laboratory strategic plan, task shifting (in) diagnostics, human resources health 
laboratory”. Combinations of the above terms were also used.  
Often the words “perception, communication, development, diagnostic” or similar were included to 
obtain more specific results. Likewise, the terms “sub-Saharan Africa”, “developing”, “Africa” were 
frequently added to obtain results more relevant to the region. 
In order to obtain relevant information from grey literature, the websites of WHO, several NGOs 
and governmental bodies such as Ministries of Health of various African nations were screened for 
useful publications. 
In addition to online searches, previously gathered literature on topics relating to diagnostics in 
tropical medicine was screened for information. 
Snowballing was frequently used to gather all information that was deemed relevant. Studies older 
than 10 years were usually omitted, unless considered to be of extraordinary relevance. In 
addition, issues of journals covering a topic of particular interest, as well as the WHO website, 
were screened for articles. The literature review was of a non-systematic nature and continued 
during the preparation of the manuscript.  
 
 
 3.2 Interviews and personal experiences 
 
Especially on the topic of “Inter-professional collaboration between laboratory and clinical staff”, 
little information was available from literature. Furthermore, a more qualitative approach was 
considered appropriate, as the concept of collaboration deals to a great extend with perceptions 
and opinions.  
Therefore, secondary to information obtained in literature, semi-structured interviews were 
conducted with both clinical as well as laboratory staff. In addition, interviews were scheduled with 
“neutral” informants, i.e. health professionals not directly belonging to one of the cadres. 
  
Ultimately, interviews were performed with 3 informants: a Malawian clinical officer with over five 
years of experience (via Skype), an international laboratory advisor with many years of experience 
working for a large NGO, and an experienced consultant in Human Resource (HR) Development; 
all have spent many years working in sub-Saharan Africa.  
Guidance for conducting the interview was provided by a book on Qualitative Methods in Health 
Research by Green and Thorogood (chapter 4 on interviews) [4]. 
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Questions asked were based on a previously drafted Interview guide (See also Appendix I). 
However, since the information was used as anecdotal evidence rather than data for qualitative 
analysis, the list of questions was used as a guide only.   
After clearly obtaining oral consent for the interview, the interviews were recorded and 
subsequently transcribed literally. Passages of special importance were underlined and have been 
incorporated into the results in subsequent chapters. 
In addition to the opinions of the key-informants, I have occasionally included own experiences, 
from episodes of working as a laboratory manager in Malawi, Ethiopia and laboratory advisor in 
Nigeria. In all cases, this is clearly indicated.  
 
 

3.3  Analytical framework 
 
Although dated, an analytical framework by Gill Walt and Lucy Gilson proved to offer guidance for 
defining the relationships between the various themes arising from the literature study [3]. In their 
article they discuss health policy reform in developing countries, and argue that policy makers 
wrongly focus almost exclusively on the content of reform, with little regard for the actors involved 
and the context in which the reform is to take place. 
Using a simple analytical model, they provide a very comprehensive means to situational analysis, 
which, according to them, can be done either prospectively or retrospectively. Central to their 
model are the concepts of Context, Content, Actors and Process (figure 1). As pointed out by Walt 
and Gilson, these should not be viewed as independent entities; rather the interaction between the 
four components is of particular interest. 

 
Figure 1: Simplified analytical model for health policy analysis; adapted from [3]. 

 
 

 

Process  
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Although perhaps overly simplistic at a first glance, these concepts can be conveniently and 
usefully applied to the topic at hand.  
  
Process was defined as the “Utilization of laboratory results for clinical management”. The Actors 
discussed here are the staff members that share a responsibility for the Process, i.e. laboratory 
and clinical staff.  
The Context was defined as the “changing social, demographic and biological circumstances” 
relating to the efforts of the lab. These can be regarded as more public health-related, rather than 
laboratory- or clinical medicine-specific.  
The Content refers to the “changing diagnostic technology and practice”, the ability to perform 
laboratory diagnoses and the way they are performed.  
These four will be discussed in separate chapters. In addition, interactions have also been 
identified. 
 
The topics identified from literature were fitted in the model retrospectively, and therefore did not 
have an influence on the themes identified from the study, nor on the order in which they are 
presented. In the final draft of the manuscript, however, labels in chapter titles (process, context, 
content, actors and interactions) have been added in order to provide more structure to the reader. 
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4.  Process: Utilization of laboratory results 
   
Any mature health system will employ medical laboratories for, at least, the following tasks: to 
provide a laboratory diagnosis to aid clinical management, to provide essential public health 
information and to assist in surveillance of disease.  
Although all three of these classical roles will be addressed in this thesis, the scope of this chapter, 
as well as the emphasis of the entire thesis, will be on laboratories that serve to aid in clinical 
management of individual patients. It should be remembered however, that these roles can be 
highly related and may be performed sequentially in certain laboratories.  
For instance, with regard to tuberculosis, testing will be initially directed at identifying the presence 
of Mycobacterium tuberculosis. The combination with subsequent testing for resistance, either by 
culture or molecular methods, will give information not only vital to the patient, but also of 
importance from a Public Health perspective. 
In contrast, for cholera, laboratories may perform a sentinel-role, since even one positive test (if 
consistent with clinical symptoms) should trigger immediate action from Public Health authorities, 
thus providing essential surveillance for the disease.   
 
Public Health laboratories are therefore involved in all key processes in disease prevention, control 
and curative medicine and may be viewed as one of the three pillars in combatting disease, next to 
Public Health and clinical medicine.  
However, as postulated by John Ngenkasong [5], laboratory medicine is the most neglected of the 
three. In search for explanations, we must first establish the impact laboratory testing has on 
clinical management. 
 
 

4.1 Role of the laboratory in clinical management 
 
Empiricism is a theory that states that knowledge comes only or primarily from sensory 
experience. Extrapolated to clinical medicine, empirical treatment (in this thesis also generally 
referred to as empiricism) is the use of treatment as a means to provide a clinical diagnosis. If the 
treatment is perceived as successful, is it usually assumed it was adequate for the underlying 
illness.   
 
Compared to other scientific disciplines, medical science is relatively new. Knowledge concerning 
basic physiology and the cause of diseases was largely absent until only around 200 years ago. 
In fact, some discoveries in laboratory science actually precede that of evidence-based medicine, 
such as the invention of the microscope for the study of cells and microorganisms by van 
Leeuwenhoek in the 17th century.  
Only in the second half of the 19th century did laboratory science and medical knowledge come 
together to allow for the first clinical laboratories, largely fueled by an increased understanding of 
the life cycle of microorganisms due to the work of Louis Pasteur, Robert Koch and others [6].  
 
Nowadays, laboratory investigations are known to be required for a large proportion (60 to 80%) of 
medical decisions in the developed world [7]. Laboratory investigations are usually more sensitive 
and specific compared to diagnosis based on clinical symptoms alone. The two are 
interdependent: certain symptoms will prompt laboratory testing whereas lab results may also 
place clinical findings in a different light. For infectious diseases in a tropical setting with a high 



 

  9 / 38 

prevalence of infectious diseases (most notably malaria), laboratory testing is especially useful due 
to the often aspecific nature of the symptoms; fever being the most common.  
 
The benefits of laboratory testing over a purely clinically obtained diagnosis is supported by a large 
body of evidence, as reviewed by Petti et al. [2]. In the case of malaria, there is a well-established 
tendency for empirical treatment resulting in over-diagnosis and -treatment, frequently missing 
other life threatening infections [8]. Part of the reason malaria is over-diagnosed may be cultural 
and/or historical: as one of the interviewees pointed out, in several African languages the word for 
malaria is the same as the word used for fever. 
 
A study of particular interest showed that the effective use of laboratory tests significantly improves 
treatment outcomes in Primary Health Care facilities in rural Kenya [9].  
Similarly, Polage et al. additionally found in Ghana that incorporation of laboratory tests in the 
diagnostic algorithm to result in a decrease in the prescription of antibiotics. Strikingly, this 
decrease was to such an extent that patient cost for antibiotics was up to 20 times higher than the 
costs of laboratory testing [10].  
 
The same study elegantly addresses the potential reasons for clinicians not to involve the lab in 
clinical decision-making. Interestingly, among all potential barriers for efficient use of the lab, the 
clinicians tendency to rely on their own clinical judgment rather than test results was identified as a 
key factor: “When specifically asked about malaria and tuberculosis, physicians stated that they 
were more likely to rely on their clinical impression rather than tests to diagnose these infections.“ 
 
In my own experience from Malawi and Ethiopia, treatment based on purely clinical symptoms is 
very common, especially for malaria and tuberculosis, but depends highly on the clinician in 
question. Older clinicians seemed less inclined to involve the laboratory, which suggests a 
(perhaps logical) trend, however I have not been able to find any supporting literature. During one 
of the interviews, when asked if he often relies on clinical symptoms only, one (young) clinician 
interviewee responded that he needed to have very good reasons to do so. 
 
Among the challenges related to the use of laboratories is the frequently observed under-
requesting by clinicians. Often the clinical staff is not aware of the full repertoire of tests that is 
offered by the lab, and only order what they deem important.  
In a meta-analysis on appropriate laboratory testing in developed settings, Zhi et al. identify under-
requesting as one of the most common, yet understudied, phenomena [11]. The importance of the 
use of Clinical Practice Guidelines (CPGs) in assuring proper test utilization was underlined by 
Alonso-Cerez et al. [12]. According to them clinicians are often overwhelmed by the choice of tests, 
and don’t have the time to acquaint themselves to CPGs. They also claim that laboratory 
professionals have the appropriate knowledge and can improve the quality and efficacy of health 
care. 
 
From the above the picture emerges that challenges relating to the lab are not only related to 
practical barriers, but often have to do with believes and behavioral patterns. 
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5. Context: an increased need for laboratory testing in SSA 
 
The role of diagnostic laboratories has to be considered in light of both man-made and natural 
developments in recent years. The reality of a changing world will need to be translated into 
policies in any truly responsive health system. 
 
The phenomenon of drug resistance has reached alarming levels in large parts of the world (see 
[13] for a recent WHO report on antimicrobial resistance). In SSA, acquired resistance to drugs 
combatting what was classically known as the “big three” of tropical diseases, malaria, HIV/AIDS 
and tuberculosis has been a reality for decades.  
  
Luckily, life expectancies are rising among people living with HIV/AIDS (PLWHA). In South-Africa 
for instance, overall life expectancy has risen by 11.3 years between 2003 and 2011, claimed to be 
exclusively due to successful roll-out of ART (Anti Retroviral Treatment) programs [14]. Because of 
this, laboratories are burdened more and more with monitoring therapy performing CD4 count and 
HIV viral load (VL), next to solely diagnosing the presence of an HIV infection. In light of a 
multitude of Prevention of Mother to Child Transmission (PMTCT) programs, in most SSA 
countries, there has been a significant scale-up of Early Infant Diagnosis (EID), further adding to 
the laboratory’s workload. Luckily, as outlined further on, novel laboratory techniques for 
determining VL, CD4-count and EID are becoming increasingly available.  
 
In SSA, the epidemiology of tuberculosis (TB) is invariably linked to that of HIV/AIDS, due to the 
high co-infection rate. This necessitates a shift in the use of diagnostics, as diagnosis of the 
disease by microscopy lacks sensitivity, especially in co-infected patients. 
Although the percentages of Multi-Drug Resistant TB (MDR-TB) in new patients are low in SSA 
compared to other countries (±2-3% compared to ±20-30% in several former Soviet states) [15], it 
is on the increase, further adding to the need for novel TB diagnostics, as microscopy alone cannot 
identify drug resistant strains of mycobacteria.  
 
Although resistance to the most common anti-malarial drugs (artemisinin and its derivatives) has, 
up to date, fortunately not set foot in SSA, the occurrence of resistance in other parts of the world 
(South-East Asia and, possibly, South-America) warrants a conservative approach with regard to 
empirical prescription. The laboratory involvement in detection of resistance to artemisinin-based 
drugs is therefore largely limited to surveillance efforts. However, as described in the preceding 
chapter, prescription of antimalarials in the absence of a laboratory diagnosis remains 
commonplace, which may ultimately result in acquired drug resistance. The dreaded spread of 
artemisinin-related drug resistance from South-East Asia to Africa is also a definite possibility. In 
the future drug susceptibility testing (DST) for single cases of malaria may therefore be required.  
 
Developments other than the increase in levels of drug resistance may also add to the future role 
of Public Health laboratories. The population density is increasing enormously in large parts of 
SSA, with implications for the epidemiology of infectious diseases. Increased (air-)travel will further 
add to the risk of outbreaks. These factors are thought to have played a large role in determining 
the outbreak dynamics in the current Ebola epidemic. In order to eliminate Ebola from West-African 
communities, laboratory capacity to diagnose the disease has recently been established. 
Subsequent to the current outbreak, these efforts will be most likely scaled down to maintain 
efficient surveillance capacity. 
Other diseases for which laboratory surveillance is expected to be scaled up include vector-born 
diseases. The last decade has seen an increase in the numbers of Chikungunya outbreaks, a 
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disease with a high attack rate. Partly due to the considerable recent global spread of suitable 
vectors (most notably Aedes albopictus), dengue fever, a disease with fairly aspecific symptoms, is 
also of particular concern, which will require laboratory capacitation.  
 
Since outbreaks of vector-borne diseases may be combatted with a range of measures for vector-
control, efficient laboratory surveillance plays a large role in the outbreak response.  
Other infectious diseases for which the laboratory capacity has been or is likely to be scaled up 
include polio (declared a “programmatic emergency for global public health” by the World Health 
Assembly in 2012) and zoonoses such as Lassa fever, in order to distinguish from other febrile 
illnesses. 
 
A change in laboratory roles is also predicted for non-communicable disease. Urbanization, 
changing dietary practices and an aging population in large parts of Africa are having a major 
impact on health. Most notably, incidences of diabetes type II have reached alarming levels [16]. 
Since diabetes has had a tremendous effect on morbidity in the Western world the past decades, 
technology had become available for monitoring of patients that may also be suitable for use in 
SSA, as will be discussed in the next section. 
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6. Content: recent technological advances in laboratory medicine 
 
Globally, the market for diagnostics (usually referred to as IVDs, In-Vitro Diagnostics) is among the 
fastest growing; for comparison, the annual growth rate is roughly twice that of the pharmaceutical 
industry [17]. “Personalized medicine”, the diabetes pandemic, aging populations, scientific 
progress and technological advances such as robotics significantly add to this growth. 
  
Sub-Saharan Africa, however, contributes only marginally, as much of the burden of disease is still 
related to infectious diseases and important restrictions apply related to finance, infrastructure and 
workforce. In light of this, much focus has been on so-called Point-of-Care (POC) tests, that do not 
require sophisticated laboratories but may be performed bed-side, in order to provide information 
directly to treating clinicians in possibly remote areas. 
The WHO developed the ASSURED criteria of affordability, sensitivity, specificity, user-
friendliness, rapid results, equipment-free and delivered to patients to describe the ideal POC 
diagnostic, which would bring the test to the patient in a timely fashion (reviewed in [18]). 
One particular type of POC test is the Rapid Diagnostic Test (RDT), a term usually restricted to a 
chromatographic device that detects anti-bodies in response to an infection (in detection of HIV 
infection, for instance) or directly detects antigens present (e.g. in malaria).  
These tests often fulfill most, if not all, of the ASSURED criteria and are therefore the test of choice 
in many parts of SSA. They do, however, supply a “yes or no” answer which make them limited in 
suitability for monitoring patients on treatment, for species identification (in the case of malaria) or 
for assessment of the severity of infection. 
In the past, the lack of RDTs for various diseases didn’t necessarily reflect a biological limitation 
(most infections will result in detectable antibodies and/or antigens) but rather a lack of financial 
incentive for the IVD industry for development. As a result of an increase in number of cases for 
various infectious diseases, combined with technological and scientific advances, rapid tests have 
recently become available or are in later stages of development for: Dengue, Cholera, Ebola, 
Lassa fever, Tuberculosis, Influenza, Typhoid fever, Hepatitis C, among others.  
 
Importantly, each test has its own limitations, with often important implications for clinical 
management. For instance, the HIV rapid test cannot be used on neonates born from HIV-positive 
mothers, as it will respond to maternal antibodies and is therefore likely to be falsely positive. 
Although this may be regarded as basic knowledge concerning the use of the test, many clinicians 
are unaware of this fact, as I’ve noticed from my own experience.  
Similarly, a malaria test detects an antigen that may stay in circulation and therefore detectable for 
up to two months. A positive test may therefore also be indicative of a past infection, and does not 
always warrant immediate treatment. Again, this knowledge appears to be absent by many 
clinicians.  
This lack of knowledge adds to the workload of laboratory specialists: they are (or should be) in 
charge of effectively communicating the limitations of any test to clinicians that order it.  
  
Perhaps the most interesting development in recent years is the increased availability of “cartridge-
PCR” tests. PCR (Polymerase Chain Reaction) is a Nobel-prize winning technique that is used to 
amplify minute amounts of genetic material. Although the principal technique has not changed over 
the years, technological advances have enormously facilitated the procedure. A decade ago, a 
PCR was difficult to perform and labor-intensive, even in the most sophisticated laboratories. Every 
step was performed manually, with a significant risk for contamination and subsequent false 
positive results. In a cartridge PCR, all steps are performed in a closed container, thereby 
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minimizing chances of contamination and hugely broadening application possibilities. This 
development has meant the end of the dogma “PCR is not suitable for field-settings”. 
 
The GeneXpert is currently the most used platform for cartridge-PCR testing. Roughly 15 tests are 
currently available that detect genetic material belonging to various commonly bacteria and 
viruses. In addition to merely detecting its presence, the test can also detect mutations that may 
have resulted in (multi-)drug resistance, significantly aiding in clinical management of the disease.  
The GeneXpert is not a POC test but can be employed at lower level health facilities, although a 
significant number of conditions need to be met, including the availability of a steady power supply. 
A recent study suggests task shifting of the test from laboratory staff to nurses may be feasible 
[19]. 
 
In SSA, the GeneXpert is mostly used for detection of tuberculosis; the MTB/RIF test (developed 
by biotech company Cepheid in collaboration with FIND (Foundation for Innovative New 
Diagnostics, a non-profit organization based in Geneva)), has the additional benefit of detecting 
mutations that confer Rifampicin resistance, which is a proxy for MDR-TB. Although the tests are 
expensive, discount prices have been negotiated for developing countries. Of special interest will 
be the launch of both qualitative (EID) and quantitative test (VL) for HIV on the GeneXpert 
platform, expected later this year. 
 
Even more easy to use molecular diagnostic tests are currently in the pipeline, which include the 
LAMP (Loop-mediated Amplification) test for various pathogens. LAMP also amplifies genetic 
material, but has the advantage over PCR that less sophisticated equipment is necessary.  
Other developments in laboratory science include novel biochemistry kits and equipment, 
automated systems for liquid cultures (including those for TB) and even microscopy (employing 
software that detects pathogens from microscopy images).  
The increased phone network coverage of large parts of Africa has also been exploited for 
diagnostic purposes. Although major bottlenecks exist, systems are in place to send lab results 
directly to clinicians, and to collect data centrally for purposes of surveillance and Monitoring and 
Evaluation. 
Global Fund and other large donors that support countries in SSA have clearly indicated their 
intention to invest in these novel systems, and we may therefore expect many such instruments 
and techniques to be implemented in the coming years. Comprehensive information concerning 
diagnostic products for malaria, TB and HIV/AIDS, both on the market and in the pipeline may be 
found on the site of UNITAID (see [20] for the HIV/AIDS document). 
 
The developments highlighted here, in my view, place new demands not only on the staff 
performing the test but also on the clinicians that will use need to translate the test results into 
effective treatment.  
 
  



 

  14 / 38 

7. Actors: human resources involved in laboratory test utilization 
 
According to the WHO, Human Resources for Health (HRH) are the people who make health care 
happen. These include all professionals working at health facility that have enjoyed some sort of 
vocational training.  
Work in diagnostic laboratories is performed by staff with varying level of education. Although 
regional differences exist, usually we can distinguish laboratory scientists, lab technicians and lab 
assistants who have had usually had 5, 3 and 2 years of training, respectively. Specialty training 
(usually 5 years) may also lead to a BSc or MSc in a particular biological field. Laboratory 
scientists are often the most in demand, and are therefore rare to find in smaller clinics, especially 
in rural settings. The same is true to a lesser extent for lab techs. In some instances, non-specialist 
personnel such as cleaners are trained on-the-job to perform diagnostics in the laboratory. 
Although I’ve witnessed some of them to be quite proficient in the practical work, the ability to 
adequately interpret the results is usually completely missing. 
 
On the clinical side, in large parts of SSA most of the work is not performed by medical doctors 
(MDs) but rather by clinical officers (COs), who have received 3 to 4 year training, usually 
complemented with a 1-year internship. In a country like Malawi, there are many times more COs 
than there are MDs; not out of choice but rather necessity as MDs are simply not available. COs 
are therefore responsible for the majority of clinical procedures, including surgery. In the Malawian 
mission hospital where I worked for a period over a year, there was no MD present or even 
available in an advisory or supervisory role.  
When comparing the level of education between lab and clinical staff in such a setting, it can be 
concluded that the difference, if any, is not very large. 
It must be noted, however, that there are significant regional differences with regard to both 
availability and job descriptions of clinicians. To the best of my knowledge, a country like Nigeria 
with a high level of education, all clinical procedures must be performed by MDs.  
 
Shortages of laboratory staff can be very high. A WHO publication of particular interest to the 
laboratory staff was published several years ago, reporting on an in-depth analysis of laboratory 
HR in Tanzania, Ivory Coast and Rwanda [21]. 
The authors speak of a crisis in laboratory HR in those countries: shortages in some regions 
exceed 67% (meaning 2 out of the 3 needed laboratory staff members is not available). 
 
Moreover, according to this report, in Tanzania and Ivory Coast there have been embargoes on 
hiring laboratory staff, despite shortages of staff, which apparently did not apply to other cadres:  
“In United Republic of Tanzania and Côte d’Ivoire, despite national policy guidelines establishing 
minimum levels of laboratory staffing, there have been embargoes on laboratory staff employment 
due to economic constraints and structural adjustment programs. During these periods, staff of 
other cadres, such as nurses, continued to be employed. These decisions have led to an 
imbalance of health staff cadres, favoring unconfirmed clinical diagnosis.”  

Apparently, having an adequate number of laboratory staff was deemed of less importance 
compared to staff of other cadres. Again, the laboratory suffers from a lack of recognition within the 
health system. Furthermore, based on the last few words of the above statement, we may 
conclude that HR policies actively contribute to the practice of clinical diagnosis in absence of 
laboratory confirmation.  
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8. Interaction between Actors and Content: Task shifting 
 
Technological advances have allowed staff other than laboratory technicians to perform many of 
these novel tests. Previously, samples were handled exclusively by laboratory technicians. This 
“horizontal” task shifting (shifting of tasks among different health cadres that have a similar level of 
training) has been much debated and is usually the result of shortages in health personnel across 
different cadres [22].  
More importantly perhaps with regard to laboratory testing is vertical task shifting (shifting tasks 
from higher to lower cadres, or vice versa). Adding to the tendency for vertical task shifting is 
decentralization of laboratory services as schematically depicted in figure 2: because of the relative 
ease of operation of a lot of the novel tests, combined with lower infrastructural requirements 
compared to the traditional tests, they are designed to be placed at peripheral health facilities. At 
these facilities, less educated and/or experienced may perform these tests. 

Figure 2: Vertical task shifting in the laboratory system 
 
For instance, HIV-related testing in health centers was usually limited to rapid testing to determine 
infection: a yes or no answer. Nowadays, staff members at the health center (for instance nurses) 
may have access to a portable device (such as the PIMA), allowing determination of CD4 count at 
a decentralized level. This will allow clinicians at lower tiers to assess the immunological status of 
the patient in order to decide whether treatment should be initiated. 
Home testing represents the far end of the decentralization-spectrum, in which patients can test 
themselves in order to monitor their disease. An obvious example of this type of self-management 
is diabetes, for which easy to use home-test devices have flooded the market. Many trials are 
currently ongoing to assess feasibility and ethical aspects of home testing for various diseases, 
including HIV [23].  
 
The potential benefit for patients of this ongoing decentralization is clear: turn-around-time is 
expected to decrease and patients (or patient samples) no longer need to travel (or shipped to 
other laboratories). Although this eliminates the need for shipment of the sample (with concomitant 
cold-chain and biosafety concerns), these changes will certainly meet with other logistical 
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challenges. Training and technical support will also have to be decentralized, which poses 
problems especially in large parts of SSA, due to a lack of road infrastructure or safety concerns.  
 
Another consequence of this development is sometimes overlooked: when non-specialist staff will 
perform tests, they need to be efficiently supervised by laboratory staff with regard to adequate 
interpretation of the test and possible trouble-shooting. This requires management and 
communication skills and will place additional requirements to their training and job description.  
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9. Interaction between Context, Actors and Content: 

Policies regarding laboratory capacity building 
 
In recent years, there have been several landmark events that have markedly increased 
awareness concerning the need for efficient laboratory systems. Following the Maputo declaration 
in 2009 [1], there have been several initiatives aimed at laboratory capacity building. 
 
 

9.1 Trends in Laboratory Quality Assurance 
 

Next to increasing the access to diagnostics, a strong focus has been on increasing overall 
laboratory quality. The phenomenon of errors in laboratory medicine has been a well-studied topic 
[24]. Any test involves a multitude of actions by members of various cadres of any health facility, 
any one of which is prone to error. A central finding is that most errors are made in the pre- and 
post-analytical phase, i.e. in the stages related to collecting, labeling and transporting the sample 
to the lab and the collection, communication and dissemination of results. This clearly makes error-
reduction by quality management an issue that exceeds beyond the walls of the laboratory.  
 
A suitable starting point for the implementation of quality assurance is an inter-laboratory 
comparison of performance. One way of accomplishing this is by Proficiency Testing (PT), in which 
a certain sample is tested by a number of laboratories. The performance of each lab is then 
determined by comparison to the result by a reference lab (assumed to be the golden standard; 
alternatively an average of results may be used depending on the test). 
This is a form of External Quality Assurance (EQA), as opposed to internal where different lab 
techs within a lab test the same sample and record their findings anonymously. The main issue of 
this form of QA is that is does not adequately address issues during pre- and post-analytical 
phase, which are responsible for most of the errors.  
 
As laboratory quality can be measured, or at least estimated, it may ultimately result in 
accreditation by an international body such as the International Organization for Standardization 
(ISO) [25]. For medical laboratories, accreditation according to ISO 15189 is considered the Holy 
Grail. Unfortunately, in SSA (with the exception of South Africa) only a few accredited labs can be 
found.  
As a response, a consortium of organizations, led by CDC and WHO started SLMTA (Stepwise 
Laboratory Management Towards Accreditation, pronounced slamta) in 2009, a comprehensive 
management program that works to improve various aspects of laboratory management, ranging 
from inventory management to specimen collection and processing [26]. Complementary to 
SLMTA, the Global Laboratory Initiative (GLI) is very useful tool in the process towards 
accreditation specifically for TB laboratories [27].  
Working as a laboratory manager in a mission hospital Malawi, I’ve managed to get our laboratory 
into the program. Although the actual ISO accreditation was clearly not a feasible goal within a 
decade or so, the attention towards quality issues did wonders to the quality of our results. For 
instance, the positivity rate for malaria dropped significantly, suggesting many prior false positives. 
Furthermore, the trainings and PT discussions represented very welcome team-building exercises. 
The lab received overwhelming support in terms of equipment, training and infrastructure, however 
the SLMTA project coordinator did make any effort to explain the process to clinicians, who were 
therefore not at all aware of the steps the laboratory was making. SLMTA was clearly designed to 
merely improve the quality of the “test menu” from which clinicians could choose, without any 
attention to their understanding of the menu, or willingness to understand. 
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As a result, test utilization did not improve notably, at least not in the short term.  
 
 

9.2 National Laboratory Strategic plans 
 
One of the outcomes of the Maputo declaration has been to encourage ministries of health to 
develop National Laboratory Strategic Plans (NLSPs). Since then, a number of countries in SSA 
has indeed drafted and adopted such a document, with the help of many funding and implementing 
partners, such as PEPFAR, Clinton Foundation, CDC, Global Fund.  
Glancing over such a document gives a good impression of the complexities of laboratory systems, 
the amount of agencies and people involved, and the often dilapidated state of laboratory 
infrastructure (see [28] for an example from Tanzania).  
An NLSP usually has many components, including: a situational analysis, policy and regulatory 
framework, a clarification of the mandate for each tier within the laboratory system, a description of 
HRH needs and availability, Monitoring and Evaluation framework, quality management, 
procurement guidelines and infrastructure enhancement [29].  
As the Ministry of Health (MoH) is usually the leading agency in both issuing and implementing the 
policies, political commitment is of the utmost importance. NLSPs are indispensable tools, as they 
a long-term road maps for laboratory strengthening that identifies priority areas, key partners and 
guides the distribution of funds.  
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10. Interaction between Actors and Process: 
Inter-professional collaboration 

   
Activities conducted in diagnostic laboratories are often regarded as a “black box”. Especially with 
regard to infectious disease, clinicians often request a yes or no answer with regard to the 
presence of a particular pathogenic organism or virus. New generation tests often do not allow 
such an answer, and knowledge regarding the limitations of the tests is often lacking.  
Partly due to this lack of knowledge, clinicians both under- and over-request tests which poses a 
potential threat to adequate clinical management of patients or wasting laboratory resources, 
respectively [8, 10].  
Laboratory staff members, at their end, are often used to work “in the shadows” and are usually not 
very vocal when it comes to sharing knowledge concerning their work. At morning report, lab techs 
do normally not join the discussion concerning the clinical management of individual patients, 
which would make it a truly inter-professional exercise.  
The interaction between the two cadres is therefore limited, which makes it hard topic to study. 
Furthermore, researchers interested in the subject should ideally have knowledge concerning both 
sides of the work, experience working in similar settings and, importantly, an interest in qualitative 
research and social and/or psychological factors that co-determine inter-professional collaboration. 
Therefore, the number of studies reporting on inter-professional involving the laboratory in 
resource-constrained settings is limited.  
Recently, van den Broek et al. established a comprehensive model based on a literature study and 
in-depth discussion with experts in the field [30]. They’ve taken a pragmatic approach and focused 
also on when the different cadres meet, i.e. in which phases in the diagnostic process, next to 
taking into account organizational and personal factors against a dynamic cultural, social, 
economical and political background.  
They tested their model in a pilot study involving several health facilities in Tanzania [31]. From the 
study, a picture emerges of a lack of collaboration, under-utilization and under-recognition of the 
laboratory by clinicians, partly caused by a perceived difference in level of education. Interestingly, 
the way both cadres deal with their grievance towards each other differs: clinicians tend to 
approach lab staff directly, whereas lab staff complains about clinicians’ attitudes among 
themselves. This leads to wonder whether there are differences in the way both cadres view their 
own activities and role in the health system. 
 

 10.1 Communication between cadres 
 
In a 2005 Clinical Diagnostic Practice Guide, Carter et al. put forward several reasons for the 
observed lack of communication between laboratory and clinic [32]. A lack of understanding 
appears to be vital: clinicians may not view interaction with the diagnostic services as their 
responsibility and “are not aware of the need for, and may fail to add, sufficient information on a 
patient, which makes it difficult for a diagnostic service to provide clinically relevant results. 
Clinicians may feel that they do not have the time for such activities, and they may not see that 
clinical outcomes are in fact tied to the diagnostic processes being followed”.  
Similarly, according to them, laboratory staff does not always recognize the clinical importance of 
laboratory results. 
I’ve experienced this to be true: lab staff tends to focus on the task at hand but generally fail to 
understand the implications of their finding for the patient.  
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With regard to malaria microscopy, a high number of false positives is a good example: when in 
doubt whether a certain sample contains malaria parasites, lab staff tend to report positive since 
they feel a false positive is “less of a mistake” than a false negative.  
This can have detrimental consequences: I’ve witnessed a young male arrive in shock, with 
immeasurably low blood pressure, at the hospital. Basic lab was done within fifteen minutes: 1+ for 
malaria (Plasmodium falciparum), with pronounced leukocytosis. 
Following administration of intra-venous fluids, clinicians started the patient on quinine drip, only 
focusing on the malaria result and suspecting cerebral involvement. A lab tech pointed out that the 
high number of leukocytes was not indicative of malaria but rather a bacterial infection and offered 
to re-check the blood for the presence of parasites, which indeed indicated malaria to be absent 
from the blood. Subsequently, the diagnosis was changed to bacterial sepsis: the patient was 
started on antibiotics and improved rapidly. 
In the wake of this incident, clinicians blamed the lab for the false positive result and did not 
assume any responsibility for the initial misdiagnosis. The next day, none of the lab workers 
showed up at morning report to discuss the case, supposedly afraid of being confronted with the 
situation. This experience is in line with the finding by Tuijn et al. that laboratory staff tend to avoid 
confrontations with clinicians [31]. 
 
Interestingly, Carter et al. also remark that clinicians are not used to work as a team and “may feel 
uncomfortable working as a member of a team of health workers with different professional training 
or fewer credentials”.  
 
Misunderstanding appears a re-occurring theme. An experienced laboratory advisor mentioned: 
“The biggest problem is clinicians don’t understand the lab. To them we're the geeks in the corner 
who do strange things. And what they don't understand they are uncomfortable with”. According to 
her, part of the reason the role of the laboratory is underestimated is historical: “Before, it was 
nursing, everything that needed to be done was done be a nurse. Then, the lab came, and all they 
did was stool and urine. They also got paid less, and still are most of the time.”  
Low wages for lab staff is indeed an issue in my opinion: I’ve witnessed well-educated lab staff 
getting paid less than nursing staff, even in the context of an International NGO-run project. Low 
wages not only fuel discontent, it may also undermine self-esteem.  
 
 
 10.2 Inter-professional versus multi-professional 
 
The diagnostic process can often be characterized as sequentially multi-professional: a patient visit 
a clinic, gets seen by a clinician, is referred to the lab for testing, receives the results and shows 
these to the clinicians who decided on a suitable treatment which may then be administered by 
nurses or supplied by the pharmacy; many different health workers “exert their expertise” on the 
patient, with a minimal of inter-professional interaction. 
 
In their book “Inter-professional collaboration in health care” (English translation, unfortunately the 
book is available in Dutch only, with the original title: Leren interprofessioneel samenwerken in de 
gezondheidszorg), Tsakitzidis and van Royen advocate the implementation of truly inter-
professional collaboration [33].  
 
Central to the book is the difference between inter- and multi-professionalism. The difference 
between the two is graphically depicted in figure 3: in multi-professional collaboration, different 
professionals interact with and examine the patient, and all provide their separate input towards the 
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provided health care. In inter-professional collaboration, the same professionals are involved in 
care, however during inter-professional interaction, they would come up with a single joint plan 
towards clinical management and provided care.  
 

 
 
 
Figure 3: Model for Inter-professional versus Multi-professional collaboration in health care 
Adapted from “Leren interprofessioneel samenwerken in de gezondheidszorg” (Inter-professional 
collaboration in health care), Giannoula Tsakitzidis & Paul van Royen, 2012, Standaard Uitgeverij. 
 
 
Following the introduction of the above model, the authors proceed with a number of potential 
benefits for an inter-professional approach:   

1. More frequent and effective communication between cadres, thus improving mutual 
understanding and trust. With regard to the laboratory, this would include providing 
sound explanation of the tests performed, including results and limitations of the 
tests. Vice versa, lab staff may learn about the clinical implications of their work, 
aiding the development of a sense of urgency and possibly pride in their work. 

2. It counters the tendency towards specialization, as it forces professionals to 
communicate with colleagues in different fields. 

3. This approach is better capable of dealing with complex diseases. Especially 
diseases that require chronic care, such as diabetes and leprosy require a holistic 
approach, in which professionals from many fields (including for instance 
physiotherapy) are involved.  

4. Inter-professional recognition is generally improved, as the health care workers are 
witnessing the efforts of colleagues from different fields directly. 

5. This would in turn lead to a decrease of competition among cadres.   
6. Importantly, the quality of care is likely to improve. Different medical disciplines will 

become supportive of each other, and errors are more easily discussed and 
prevented. 
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7. It would promote a more honest distribution of burden of care. Task shifting (either 
horizontal or vertical) may now be easily discussed. 

 
Although the authors clearly have written the book to be applied in developed countries, in my 
opinion aspects of it may also be very useful in more resource-deprived settings, some of which 
may be implemented based on existing practices. Most clinics in SSA conduct morning reports, at 
which patients are discussed and which are ideally frequented by members of all cadres. In my 
experience, however, hospital management does not actively promote participation by non-
clinicians and attendance is often viewed as “optional”.  
 
 
 10.3 Inter-Professional Education 
   
Stereotypes concerning each other’s roles, which may form barriers for efficient collaboration, 
apparently are already present during training at undergraduate level, as was shown in a 
qualitative study in which both biomedical and medical students where asked about their 
experiences following a series of joint inter-professional group exercises [34]. Biomedical students 
expressed concerns about being perceived by the medical students as providing a mere supportive 
role for clinical care, despite the fact that medical students were quite impressed with their 
scientific competencies. 
In order to maximize appreciation of each other’s future professional roles, inter-professional 
education at an early stage in vocational studies may provide a solution. 
 
With regard to the role of laboratory medicine within the curriculum for medical students, Wilson 
remarks on the fact that curricula have not changed in decades: “Inertia is a powerful force in 
health care, no less so in medical education” [35]. He underlines that this lack of adaptiveness is 
remarkably surprising in light of technological advances in lab science that have been made over 
the years. Although his remarks are meant to apply to a developed setting (the United States 
specifically), given the previously discussed lack of knowledge concerning lab testing in SSA, they 
are most likely also applicable here.  
A lack of interest in laboratory medicine in medical school curricula may be one of the reasons for 
the lack of understanding described in the previous chapter. 
 
As an example of IPE in SSA, clinicians and laboratory staff may learn about malaria together. The 
course may be followed jointly, however the ultimate learning goal may vary for medical and 
laboratory science students. For instance, treatment regimens can be considered essential 
learning for medical students but “nice to know” for future lab staff. The opposite may apply for 
advanced diagnostic techniques. 
To the best of my knowledge, there are currently no efforts to introduce anything resembling IPE 
involving specifically the lab and clinic in SSA. 
An experienced laboratory advisor commented on the phenomenon of inter-professional education 
in one of the interviews: “They already do it in parts of Africa with dentists and nurses and you see 
the obvious benefits. It would allow for easier case discussion”.  
During an interview, one HR development consultant who is involved in providing cascade-training 
in order for laboratory capacity building responded very enthusiastically about the potential of IPE. 
During the courses she provides, she normally asks all the clinicians to perform a test on the 
GeneXpert themselves, which in her experience helps enormously in raising mutual understanding: 
“The clinicians become aware that they can actually learn from their laboratory colleagues, which 
allows for useful discussions on a basis of equality”. 
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IPE in health care has now been recommended by WHO, based on a multitude of reports, all of 
which underline its effectiveness. With aging populations, also in SSA, there is a shift towards 
chronic illnesses that require an inter-professional approach. WHO also claims IPE may be an 
effective weapon in combatting shortages in health care in developing countries, since students of 
different faculties can be trained simultaneously. 
 
Although most studies regarding IPE have been performed in a developed setting, Sunguya et al. 
have conveniently discussed the available evidence with a focus on developing settings [36].  They 
also comment on the attitude of medical doctors: “they tend to be powerful, as are their medical 
students relative to students in other professional programs. Medical doctors and students tend to 
be leaders and others act as team players. This attitude is against the spirit of inter-professional 
collaboration”.  
Again, this argues in favor of a shift in believes and behavior of clinicians (medical doctors in this 
case) in order for IPE to be truly successful, however at the same time paradoxically underlines the 
need for it. 
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11. Discussion of literature review and analytical framework 
 
 11.1 Literature search 
 
The literature search resulted in 61 articles, the bulk of which from peer-reviewed journals. Several 
manuscripts were found in grey literature, including national strategic plans, guides for laboratory 
quality improvement schemes and documents from international coordinating and advisory bodies 
such as the WHO. The full list of literature can be found in Appendix II. Please note that not all 
literature cited in the Appendix actually occurs in the text; this is indicated in the table (under 
“discussed in thesis”). Conversely, several references appear in the text that do not necessarily 
relate to laboratory medicine and have therefore not been entered in the table in Appendix II. 
 
Information is abundantly available on the impact of laboratory testing and the threats of obtaining 
a purely clinically derived diagnosis. In order to avoid a long list of settings and illnesses for which 
laboratory testing has proven impact in a field-setting, only a few key references were provided, 
including several reviews.  
Contrastingly, literature on Inter-professional collaboration, involving the laboratory, is relatively 
scarce. As mentioned, the interviews were meant to fill this gap. However, only three interviews 
could be scheduled and therefore provide anecdotal evidence only.  
 
 
 11.2 Analytical framework 
 
The analytical model proved useful in providing guidance to the analyses of the results.  
As already mentioned by Walt and Gilson, we should not only describe Content, Context, Actors 
and Process separately, but also pay attention to the interactions between them, in order to 
adequately perform a comprehensive analysis.  
This thesis is full of examples of such interactions that may be fitted into the model, which, in my 
opinion, makes it very suitable in providing a theoretical framework for the topics discussed. 
In chapter 4 on the utilization of test results, a cost advantage of performing diagnostics over (often 
needless) treatment with antibiotics (Content) is related to the Process of test utilization. In turn, 
the reason for the under-utilization of test results is related to the believes of the Actors (in this 
case clinicians). 
Chapter 5 deals with a changing Context, which will also have clear consequences on Content. 
The emergence of drug-resistance to first line treatments, for instance, has prompted novel 
technologies. This, in turn, will add to the responsibilities of the laboratory staff (Actors), in making 
sure the technology is well understood by those utilizing the test result (Process).  
The issues described in the final three chapters could also be fitted into the model, as can be seen 
in figure 4. Task shifting (chapter 8) relates both to Actors and Content, as technological advances 
make it possible it possible for staff members other than laboratory staff to perform certain tests. 
Updated policies (chapter 9) are usually a response to shifting needs (Context), aimed at increased 
laboratory testing and quality (Content) and adapting the work force (Actors) accordingly. They do 
not, to the best of my knowledge, take into account the Process of final utilization of test results. 
Finally, the roles of the main Actors in the Process of end-utilization of test results are discussed in 
chapter 10 on Inter-professional collaboration.  
 
The model employed has proven to be capable of capturing the themes previously identified. 
Employing such a model may help towards adopting a more holistic approach when implementing 
novel technologies. Too often, the question is asked: “What can the machine do?”, focusing strictly 
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on the content, without much regard for whether the health system can support the technology. 
“How can this technology benefit patients within the context of our health system?” seems a better 
question to ask, which would take into account the Actors and Context.  
For example, the switch from CD4 count to HIV viral load as a primary indicator for monitoring of 
PLHIV in many countries in SSA was seemingly prompted solely by the diagnostic capability of 
high-throughput instruments that can only be used in large and well-equipped laboratories. 
Unfortunately, I’ve seen many such advanced equipment severely underused in reference 
laboratories, despite a high work load in peripheral labs.  
Retrospectively, peripheral staff was not properly trained on sample referral, awareness 
concerning the testing options was missing with clinicians, and laboratory HR needs were 
underestimated. 
 
Hopefully, such a model may prove useful for future studies and analyses. For policy makers it 
may be beneficial to ascertain their efforts will also result in an increased final utilization of 
laboratory results. Ultimately, it should be realized by all that the impact of any diagnostic is limited 
by how clinicians act on its results. 
 
 

 
 

Figure 4: Adapted model including topics discussed in thesis.  

 

Process (Chapter 4) 

Context 
(Chapter 5) 

Content 
(Chapter 6) 
  
 

Actors 
(Chapter 7) 

 Task shifting 
(Chapter 8) 

Inter-professional 
collaboration 

(chapter 10) 

Policies 
(Chapter 9) 



 

  26 / 38 

 
12.  Recommendations and concluding remarks 
 
Many studies on laboratory utilization have been highlighted in this thesis. However, remarkable 
little information is available on the process of utilization of the actual test result, i.e. whether a 
certain result will change diagnosis or treatment when this is indicated. 
Scientists at the Amsterdam Institute for Global Health and Development (AIGHD) are currently 
studying the utilization of HIV-VL results in Uganda, to see whether a measured increase in VL will 
result in a change in treatment regimen. The results of this study will be of particular interest for 
anyone working in lab test utilization, in addition to medical doctors who make decisions regarding 
HIV treatment.    
Such studies may have surprising results. An RCT studying final outcomes of increased availability 
of GeneXpert MTB/RIF testing showed, as expected, more patients starting same-day treatment, 
more culture-positive patients starting therapy, and a shorter time to treatment [19]. This did, 
however, not measurably translate into a decrease in morbidity “partly because of high levels of 
empirical-evidence-based treatment in smear-negative patients.” Empirical treatment may 
therefore be viewed as a considerable threat to final test utilization; moreover it’s a threat that 
cannot be eliminated by investing in laboratories alone. More studies relating diagnostics to final 
outcomes such as morbidity are clearly needed and causal relationships between availability of 
diagnostics and impact need to be clarified.  
 
Polage and others have found that clinical staff tends to rely on their own judgment [9]. Carter et al 
[28] suggested that clinicians are not accustomed to teamwork and Tuijn et al. mentioned that lab 
staff perceives a lack of recognition from clinicians [27]. I would go a step further and put forward 
that a sense of complacency among physicians with regard to the duties of the lab is one of the 
key threats to efficient use of laboratory results. A purely qualitative large-scale study on clinicians’ 
attitudes will hopefully shed more light on the matter from a more sociological viewpoint. The 
questions I would like to see answered is: In a changing world with regard to context of diseases 
and rapidly increasing technological possibilities, to what extend are clinicians able to welcome 
input from specialist laboratory staff, and how would that influence their clinical decision making 
behavior? As a starting point for such a study, the model developed by van den Broek et al. [26] 
will prove very valuable.  
At the same time, laboratory staff should also acknowledge their increasing role in the health 
system and assume responsibility accordingly. 
 
Concluding, a “lack of understanding” between lab and clinic is a recurring theme in this thesis, 
however it is currently hardly being addressed at a local level. Massive investment in improving 
laboratory infrastructure and quality assurance will ultimately improve access to quality testing, 
however whether this leads to a concomitant effect on morbidity also depends on clinicians‘ 
receptiveness towards an increased role of the lab. 
Better performance will go a long way towards increasing faith in the laboratory, however the 
assumption that quality will ultimately always result in better test result utilization may prove 
unfounded.  
To the best of my knowledge, efforts towards improving laboratory quality and accreditation 
schemes put little attention on final test utilization: clinicians are considered “customers” of the 
laboratory, as if the laboratory were a market in which to shop for suitable results. Regarding the 
patient as the customer that requires a collaborative effort from all medical staff may be considered 
a much healthier viewpoint.  
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In my opinion, implementing inter-professional education in SSA, specifically involving the 
laboratory staff and clinicians, would be of much value in improving mutual understanding and 
ultimately lab utilization.  
Hopefully, future lab scientists may be viewed more along the line of specialists that orchestrate 
and coordinate the various efforts related to diagnostics with a shared focus on patient wellbeing, 
rather than being viewed as “those in charge of urine and stool”. As I hope I have been able to 
make clear, the changing content and context, in the form of various biological, social, and 
technological developments, will demand it.  
Next to a sustainable effort to increase lab quality, this requires involvement of lab specialists in 
decision-making processes. The curriculum for laboratory specialist should also emphasize 
managerial and people skills, and job descriptions should be adapted accordingly. Ultimately, I am 
convinced that an inter-professional approach on the basis of equality, rather than a multi-
professional one should be implemented in health care, also in developing countries. 
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Appendix I: Interview guide 

  
This is for guiding purposes only, additional questions may be asked.  
Exact wording will be different, more elaborate. 
The questions below will be asked after a general introduction and questions relating to job description, 
years of experience etc. to ascertain the participant meet the criteria.  
 
To be asked of Field staff: Laboratory technicians 
 Frequency and nature of interaction with clinicians 
1. Do you talk to colleagues from the clinic on a regular basis? How often, for how long, in  
 what setting (laboratory/ward/social)? 
2. What normally is the reason for communicating with the clinicians?  
3. How do you generally perceive such an interaction? Please elaborate. 
4. Do you feel there is sufficient contact/exchange of information between lab and clinical  
 staff? 
5. Is there any animosity sometimes between lab- and clinical-staff? If so, why do you think  
 that happens? 
 
 Perception regarding the role of the laboratory in clinical management  
6. How important is the lab for clinical management of the individual patient, in your opinion? 
7. Do you think the lab results can be trusted, generally speaking? 
8. How do you think the clinicians use the laboratory results?  
 
 Perception regarding the performance of clinicians  
9. How many years of training do you think clinicians (focus on clinical officers) have had, prior  
 to assuming service? 
10. Do you trust clinicians to do what is best for the patient? 
11.  How do you think the clinicians perform their job in this hospital? Please elaborate. 
 
12.  Are you familiar with the concept of inter-professional education? If so, please elaborate.  
 
To be asked of Field staff: Clinical Officer 
 Frequency and nature of interaction with laboratory staff 
1. Do you talk to colleagues from the laboratory on a regular basis? How often, for how long, in  
 what setting (laboratory/ward/social)? 
2. What normally is the reason for communicating with the lab staff?  
3. How do you generally perceive such an interaction? Please elaborate. 
4. Do you feel there is sufficient contact/exchange of information between lab and clinical  
 staff? 
5. Is there any animosity sometimes between lab- and clinical-staff? If so, why do you think  
 that happens? 
 
 Perception regarding the role of the laboratory in clinical management 
6. How important is the lab for clinical management of the individual patient, in your opinion? 
7. Do you think the lab results can be trusted, generally speaking? 
8. Do you normally have more faith in your own clinical judgment over the laboratory results?   
 Please elaborate and/or give examples. 
 
 Perception regarding the performance of laboratory staff 
9. How many years of training do you think laboratory technicians have had prior to assuming  
 service? 
10. Do you think laboratory technicians generally are concerned about individual patients? 
11.  How do you think the laboratory staff, in general, performs their job in this hospital? Please  
 elaborate. 
 
12.  Are you familiar with the concept of inter-professional education? If so, please elaborate.  
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Questions asked of key informants will be highly similar, however phrased differently. For example, I 
will ask: "do you think laboratory technicians generally trust clinicians will use the laboratory results?", 
etc. 
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Please note not all literature cited in the list below actually occurs in the text; this is indicated in the 
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