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Abstract 

 

Introduction: The potentials of Africa for growth and economic transformation through 

science remains challenging because of existing gaps in knowledge and infrastructure. The 

Africa Pharmacological Science Gateway project and the Medicines Utilization Research in 

Africa Group seeks to meet the research needs of African pharmacologists. This study aimed 

at identifying  priority needs that might be met by access to information and tools through e-

infrastructure. 

Methods: A web-based cross-sectional study among 472 members of pharmacological 

societies in Africa to obtain information on their research interests and skills, available 

resources, needs and knowledge gaps. Descriptive analyses were done. 

Results: A total of 118 responses from 13 countries were received, mostly from Nigeria 

(48.3%) and South Africa (21.3%). Respondents had  wide ranges of research interests 

predominantly in drug utilization research.The desired resources included drug utilization 

research  training and tools, pharmacokinetics and pharmacometrics modelling training and 

tools, drug-drug interaction and medicine prices resources, statistical analysis resources, 

access to journals, training in specific laboratory techniques, equipment and funding for 

research-related activities. 

Conclusions: Key areas of needs not currently provided by the African Pharmacological 

Science Gateway e-infrastructure were identified to guide further provision of resources on 

the e-infrastructure and potentially enhance research capacity within the continent.  

 

Keywords: African Pharmacologists, e-infrastructure, priority needs, Africa Pharmacological 

Science Gateway. 

 

 

1. Introduction 

 

Africa constitutes over 15% of the world’s population, with Nigeria, Egypt, Ethiopia, and the 

Congo being the largest countries by population. The continent has a considerable potential 

for growth and economic transformation through the application of scientific and 

technological innovations and improved infrastructure driven by research [1, 2]. We have 

already seen the continent record a number of gains and progress in recent years in this 

respect, and this is likely to continue. The sub-Saharan Africa (SSA) region more than 

doubled its yearly research output between 2003 and 2012, raising its global research share 

from 0.44% to 0.72%, whilst the total number of scientific papers emanating from Africa 

tripled to over 55,400 a year by 2013 with rising quality and healthcare and agriculture as 

priority [3]. However, this number still only currently accounts for 2.4% of the world’s total 

publication output [3]. Research outputs in Africa has not been helped by a lack of  career 

structures for scientists and current educational curricula [4]. 

 

An estimated 45% of all research activities on the African continent are in the health 

sciences, a reflection of the prevailing health challenges in the continent [5]. These include 

among others access, availability and utilization of medicines with the cost of medicines 

accounting for up to 70% of total healthcare cost in lower- and middle-income countries 

(LMICs) most  of which is  expended out-of-pocket [6, 7]. This is particularly important in 

SSA with a high prevalence of both infectious and non-infectious diseases [8 - 11].  
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The focus areas of African biomedical research to date has been predominantly in infectious 

diseases including Human Immunodeficiency Virus/Acquired Immune Deficiency Syndrome 

(HIV/AIDS), tuberculosis (TB), malaria and some neglected tropical diseases, for which 

research funding is often available [3]; however, this is now changing as non-communicable 

Diseases (NCDs) are becoming the main cause of death in SSA with growing prevalence 

rates [8,10].  

 

Despite some progress recorded, Africa’s reputation for scientific innovations remains 

limited. It is a weakness that most of the region’s research activities are due to collaboration 

with non-African partners; nearly 80% in South Africa and 70% in East Africa [3]. This 

reflects a lack of internal capacity among African scientists to attain the gold-standard of 

independent and transparently-funded research, enhanced by concerns with career structure 

and current educational activities, and lack of cross-national collaboration within Africa [4]. 

However, this is changing. 

 

The few African scientists who have had opportunities of training in high income countries 

often return to face the problem of limited resources to develop and maintain strong research 

programs and use the skills they have acquired, thereby potentially becoming scientifically 

isolated  and low overall retention of such individuals in their home countries [12,13,14]. 

This again is changing with an increasing focus on research as well as publishing in 

International Journals. In addition, university personnel are becoming increasingly involved 

with national action plans tackling issues of antimicrobial resistance and NCDs [15 - 17]. 

This alongside digital initiatives to strengthen the collection of patient data as well as 

communications between countries. 

 

There have been different initiatives aimed at addressing the digital divide between high and  

medium and low income Countries (LMIC) such as concerted efforts of the United States of 

America National Library of Medicine and the Multilateral Initiative on Malaria (MIM) in 

the beginning of the twentieth century [18] as well as the Pan University Network for Global 

Health [19]. Similarly, the European Union framework program for research and innovation 

has also established e-infrastructure projects aimed at achieving a single and open European 

space for online connections where researchers enjoy leading-edge, ubiquitous and reliable 

services for networking and computing, as well as  seamless and open access to the e–Science 

environment and global data resources by 2020 and beyond [20]. This project further seeks to 

increase creativity and efficiency of research and bridge the gaps between researchers in the 

developed and less developed regions of the world including Africa [20].  

 

Encouragingly, African research communities are increasingly involved in e-infrastructure 

activities [21, 22]. There are also suggestions of 34 planned or on-going e-infrastructure 

activities in 13 (22.4%) among 58 African countries in a 2014 survey, which also revealed 

the focus of user communities to be mainly in natural sciences and life sciences[22]. 

European Union funded projects such as the joint Trans Africa Network Development 

(TANDEM) and The West and Central Africa Research and Education Network (WACREN) 

project, an offshoot of the Africa Connect project, continue to build and operate a potentially 

world class network infrastructure in Africa, developing state of the art services and 

promoting collaborations among the research and education communities both regionally and 

internationally[23].  Furthermore, the potential usefulness of information technology among 

diverse professional groups and in specific areas of need, including the rational use of 

medicines, drug supply, continuing medical education and clinical decision support tools and 



4 

 

information, have been established in different parts of the world including rural Africa 

[15,24-28].  

 

In an attempt to address the challenges faced by African researchers studying the rational use 

of medicines including both infectious diseases and NCDs, the Medicines Utilization 

Research in Africa (MURIA) Group  was formed [29,30]. Members were linked with  other 

Pharmacological scientists in Africa via an e-infrastructure platform named ‘The African 

Pharmacology Science Gateway (APSG)’. The APSG is a collaborative project initiated by 

the African Institute of Biomedical Sciences and Technology in collaboration with the 

ei4Africa consortium [31].  Since the needs of African scientists in this field can be complex 

and diverse, it is essential to identify priority areas for scientists working in this areas as the 

first step to help improve the situation. Consequently, this study was undertaken to identify 

the areas of research interests among African pharmacological scientists, the currently 

available research capacity, skills and resources as well as identifying specific priority areas 

of need that might be fulfilled by access to information and tools through e- infrastructures. 

Addressing some of these areas should also improve future research in Africa, translating into 

improved patient care in the future. 

 

2. Methodology 

 

A cross sectional web-based questionnaire survey was conducted over a six month period 

from December 2015 to May 2016. The questionnaire was developed by the study team 

comprising experienced researchers in pharmacological and biomedical sciences. It was pilot-

tested among a group of 20 medical scientists in Lagos, Nigeria, different from the target 

group of respondents to enhance the validity, reliability and robustness of the questionnaire. 

The questionnaire was modified prior to the commencement of the study and then edited into 

a web-based LimeSurvey® tool using the West and Central Africa Research and Education 

Network (WACREN) information and communication staff and resources. The LimeSurvey® 

is a free open source software survey (FOSS) tool developed and maintained by 

LimeSurvey® partners headquartered in Germany (https://www.limesurvey.org).  The 

questionnaire had 4 sections (A, B, C and D). Section A obtained the biographical data and 

other relevant personal information of participants, Section B obtained information on their 

current research areas and interests, and Section C asked for details regarding available 

research skills and resources including those that are transferable, i.e. those that can be shared 

and taught to others. Section D obtained information on the expressed needs and knowledge 

gaps of the respondents [32]. 

 

Potential respondents were identified through available e-mails of members of 

pharmacological societies known to the authors. These included members of the MURIA 

Group, members  of the International Union of Basic and Clinical Pharmacology (IUPHAR) 

including the Pharmacology for Africa Initiative (PharfA), the West Africa Society for 

Pharmacology (WASP) and The South African Society for Basic and Clinical Pharmacology 

(SASBCP) (See http://www.iuphar.org/index.php/societies). In addition, individuals known 

to the research team who had participated in African regional pharmacological meetings and 

training courses were also included. 

 

Potential participants were invited through their ‘emails’ with background information about 

the study, instructions and a link to the web-based survey[32]. A total of 472 individuals were 

invited to participate in the survey with a spread across West, South, East and North Africa 

http://www.iuphar.org/index.php/societies
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sub-regions. Pre-programmed reminders were sent to these individuals at three time points 

with a six weeks interval. Specific target groups included the following: 

 MURIA Group: An inter-disciplinary and multi-national group of academic and 

healthcare professionals from various countries across Africa, Europe  and North America 

who came together in January 2015 to foster research in various aspects of drug 

utilization research in Africa. MURIA had a total of 102 members in December 2015, 

which has since grown to over 200 in June 2018. The group has been active since 

inception including four Pan African scientific symposia, country specific meetings, an 

appreciable number of scientific publications to its credit, as well as a number of planned 

and on-going research projects in different African countries [29,30,33]. 

 PharfA: An initiative which started in 2006 with the aim of organising and promoting 

pharmacology in all countries in Africa. The group seeks to stimulate and coordinate local 

societal organisations, promote research in basic and clinical pharmacology and the 

teaching of pharmacology. An activity of this group is the development of a database and 

network of pharmacologists (including Pharmacology Training Institutions) in Africa. 

The group derives its membership from national pharmacology societies in Africa and it 

is affiliated to IUPHAR (Available at: http://iuphar-africa.org/en/member-societies/) 

 WASP: This society was founded in 1971 for the purpose of advancing the science of 

Pharmacology and Allied Sciences in the West Africa sub-region. Members are from the 

whole sub-region and include medical doctors, veterinarians, pharmacists, molecular 

biologists, biochemists, phytochemists, and botanists. The society holds annual 

conferences geared towards sharing new ideas and human resources development in 

research, teaching and community services related to the science of pharmacology. It is a 

member of the International Union of Basic and Clinical Pharmacology (IUPHAR) 

(Available at: http://www.waspsoap.org/) 

 SASBCP: A member of the International Union of Basic and Clinical Pharmacology 

(IUPHAR) established in 1966 with over 140 active members. The society promotes the 

science of basic and clinical pharmacology in general with support from academia, 

industrial and professional practice spheres. It is actively involved in promoting 

pharmacology among young scientists and was instrumental to the formation of PharfA 

(Available at: http://www.sapharmacol.co.za/) 

 

At the close of the survey, the data obtained were downloaded from the survey site and 

analyzed using The Statistical Package for Social Sciences (SPSS) 17.0 version. The results 

of the analysis were summarized mainly into categorical variables expressed as proportions 

and percentages. 

 

2.1 Ethical Consideration 

The survey being non-interventional and non-controversial in nature fell within the types of 

study granted waivers by the applicable ethics and competent authorities within the study 

areas. However, participation was voluntary and this was clearly stated in the invitation to 

participate and only willing individuals gave responses. 

 

 

3. Results 

 

3.1 Respondents 

A total of 118 responses were received, giving a response rate of 25% (118/472). Of the 118 

responses, 50 were complete while 68 were partially completed. The 89 respondents who 

mentioned their country of residence were from 13 countries; 11 African countries with a 
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spread across the sub-regions, as well as Canada and Finland. The majority of respondents 

were from Nigeria; 43 (48.3%) and South Africa; 19 (21.3%) as shown in Table 1. The 

respondents have their background academic qualifications in Basic Pharmacology (BSc), 

Pharmacy (B.Pharm) and Medicine (MD) (Table 2).  

 

3.2 Reported Areas of Research Interests, Transferable Skills and Available Resources 

A number of current research interests and activities were listed by the respondents covering 

a wide spectrum of areas in basic and clinical pharmacology as well as other biomedical 

research areas as shown in categories in Table 3a. Specific areas of interests and research 

activities are shown in Table 3b. Predominant areas included drug utilization research and 

pharmacoepidemiology (11.8%), pharmacokinetics, pharmacodynamics and pharmacometrics 

(7.1%), diabetes mellitus and metabolic syndrome/endocrine pharmacology (7.1%), 

toxicology (6.2%), ethnopharmacology (6.1%), neuropharmacology and HIV/AIDS research 

(5.6%). 

 

The skills possesed by respondents which could be taught to others and propagated are 

referred to as ‘transferable skills’, and are listed in Table 4. These ranges from various 

clinical research skills, laboratory and analytical skills and techniques as well as human 

resources  in the form of postgraduate students who assist in research projects. 

 

3.3 Desired Resources and Knowlegde Gaps 

Table 5 shows the various resources desired by the respondents. Training needs were high on 

the agenda including training in specific research areas such as drug utilisation and 

qualitative research. Other needs expressed were access to specific tools and resources on-

line, various laboratory equipment and infrastructure, as well as funding and networking 

opportunities. 

 

3.4 Highlights of the Responses of Respondents Residng Outside Africa 

 

There were 3 respondents from countries outside Africa: 2 from Canada and 1 from Finland. 

These were African Pharmacological Scientists  residing in these countries at the time of the 

survey. The response from the participant from Finland was incomplete giving no 

information about research interests, transferable skills, available resources and knowledge 

gaps. However, the two respondents from Canada had the following research areas: 

oncology, drug discovery, diabetes, vascular pharmacology and medical education. The two 

respondents expressed availabily of skills and relevant tools in their areas of research and 

stated no desired needs or knowledge gaps.   

 

 

4. Discussion 

 

This web-based survey of the needs for research tools, information resources, connectivity 

and infrastructure, necessarily focused on African pharmacological scientists given the high 

prevalence of both infectious and non-infectious diseases in SSA and the need to enhance the 

rationale use of medicines [8-11]. The most frequently mentioned pharmacological science-

based needs were on-line training programmes in drug utilization research techniques, 

pharmacokinetics modelling and pharmacometrics training, access to calculation tools to 

assess adherence to  recommended lists of medicines, access to pharmacokinetics and 

pharmacometrics software, access to drug-drug interactions software and access to 

international medicine prices. In addition, increased knolwedge of health economics 
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including budget impact analyses. Other desired resources included laboratory equipment and 

training in specific laboratory techniques, access to journals and funding for research-related 

activities (Table 5). 

 

Encouragingly, we had respondents from Western, Northern, Eastern and Southern African 

sub-regions (Table 1). As mentioned, the three respondents from outside Africa were  African 

scientists who were away from their countries at the time of the survey as we do see a number 

of African scientists becoming migratory in search of training and other desired opportunities 

[3]. Despite this, the majority of the respondents were from Nigeria and South Africa 

reflecting the fact that Nigeria is the most populous SSA country while South Africa 

currently takes the lead in scientific activities among SSA countries [2, 3].  

 

The response rate of 25%  is consistent and perhaps higher than the documented average 

response rate obtained from similar studies. Surveys distributed internally (i.e to employees) 

are said to have generally a higher response rate of 30-40% compared to an average of 10-

15% for external audiences, which is similar to our study[34]. Approximately one-third of the 

total number of respondents (Table 2) were currently in training. This is perhaps not 

surprising as such groups are expected to express enthusiasm towards opportunities that could 

potentially meet their training needs. While the distribution of the qualifications of the 

respondents in this study can not be said to be representative of the current state of human 

resources in the scientific sectors in Africa, or the edcational levels of African 

pharmacological scientists in general, it may be suggestive of the prevailing situation in some 

areas. Kokwaro has previously stated that the majority of prominent African medical 

scientists of the sixties and seventies are either retired or will soon retire to leave behind a 

vacuum characterised by institutions which are so run down that proper research and training 

are no longer feasible, and are unable to produce enough well trained young medical 

scientists as well as  undertake cutting edge standards to sustain the legacies of the past years 

[4]. However, the findings of 20% each of respondents in the categories of BSc/PhD holders 

and combination of MD/PhD and MD/Postgraduate fellowship holders is noteworthy. These 

are individuals who have obtained terminal degrees and qualifications and are therefore 

expected to be able to make meaningful contributions to science given the necessary 

infrastructure and enabling environment, which is now happening. 

 

The current areas of research interests and activities include various aspects of drug reseach, 

the basic medical sciences, clinical sciences, infectious and tropical diseases, NCDs, 

medicinal plants, toxicology, genomics, special population pharmacology and other areas 

(Tables 3a and 3b). Drug utilization research was the most frequent area of interest among the 

respondents, which perpahs reflects a number of MURIA members completing the survey. In 

addition, the irrational use of medicines, and its consequences, are a growing challenge across 

Africa [7, 35]. This has already resulted in a number of research activities including 

documenting the existence and functionality of  drug and therapeutic committees across 

African countries, documenting pharmacovigilance activties among hospitals with the aim of  

establishing pertinent programmes to address current concerns including the over reliance on 

pharmaceutical companies for information on medicines [36-41], as well as the current state 

of antimicrobial stewardship programmes as a basis for developing programmes to improve 

the future use of antimicrobials in Africa given current concerns [42-44]. Such activities 

should help to reduce AMR rates, adverse drug reactions and associated increased 

hospitalization rates and death, and unaffordable costs of medicines  among a population that 

predominantly pays ‘out of pocket’. As a result, start to address this major challenge among 

African countries. The current identified research interests among the surveyed African 
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scientists are in part informed by the prevailing health challenges as well as areas of priorities 

of funders who are mostly external [3, 4]. Hence, the pattern of research interests seen among 

the respondents. 

 

A prevalence of 7.1% of the researchers in Diabetes Mellitus, Metabolic Syndrome and 

Endocrinology Pharmacology Researches is also highly instructive, and  an indication of the 

current epidemiological transisition being experienced in developing nations as a 

consequence of rapid westernization of lifestyle and urbanization resulting in reduced 

physical activity and over consumption of energy-dense foods. This leads, as mentioned, to a 

higher prevalence of NCDs including diabetes mellitus and hypertension, which together with 

concerns with adherence, are subjects being actively researched by MURIA members and 

others [10, 45-54].  As discussed, HIV/AIDS research is still a key area in SSA with 5.6% of 

respondents active in this area of research as seen by MURIA member activities in Namibia 

and South Africa [55-58]. This is explainable partly by the high prevalence rates of HIV in 

SSA and partly by reseachers interests occasioned by the priorities of the funders [3,11]]. 

This is likely to continue. 

 

There were respondents who stated possesing a number of research skills and laboratory 

competencies that are transferable, which is also encouraging. These, however, might be 

sparsely and unevenly distributed across Africa, which is a concern. In addition, the 

corresponding expression of desires by the majority of the responders for provision of a wide 

array of laboratory equipment is indicative of the possibility that these expressed skills might 

have been dormant or sub-optimally utilized owing to lack of equipment and infrastructure. 

There is a need to further strenghten identified available capacities and resources and 

promote the sharing of such across the continent. We will be monitoring this in the future. 

 

The respondents expressed an overwhelming desire for training in identified areas of 

knowledge gaps in the form of on-line courses as well as the provision of on-line resources 

and tools to facilitate their research activities (Table 5). There was also expression of the need 

for funding support and grants for research, attendance at international conferences, funding 

for open access scientific publications in peer reviewed journals, as well as a passionate 

desire for networking and collaboration with scientists outside Africa. These are clear 

indications of a lack of adequate support for research within Africa and the existence of gaps 

to be addressed. Contrarily, the respondents from outside Africa expressed the availabily of 

skills and relevant tools in their stated areas of research and no desired needs or knowledge 

gaps. These further highlights  the differences in the work environments between African 

countries and the advanced nations, which urgently needs addressing. 

 

 Overall, African pharmacological scientists will benefit greatly from e-Infrastructure 

platforms providing drug utilization research tools and trainings, a database of international 

medicine prices and costing tools, pharmacokinetic, pharmacodynamics and pharmacometric 

tools and trainings, on-line resources on statistical analysis, drug-drug interactions software, 

access to journals and enhanced opportunities for networking with the global research 

communities in relevant areas. These are starting to be addressed through initiatives such as 

MURIA as well as the recent formation of the African Chapter of the International Society of 

Pharmacoepidemiology [59]. 

 

 

Other areas including access to guidelines and on-line support for decision making in health 

care will also be relevant to such projects [14,18]. These will potentially reduce the “brain 
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drain” syndrome that has plagued the African scientific communities in recent years ,and 

revolutionize the pursuits of pharmacological sciences. This includes key areas such as the 

integration of biomedical information enhancing for instance the rational use of medicines 

which will benefit all SSA communities [60]. Key areas will also include assessing 

prescribing against agreed national guidelines including using tools such as DU90% as well 

as assessing the extent of off label prescribing and potential drug-drug interactions as a 

prelude to developing future activities based on on-line support [61-67].  

 

4.1 Application of Results to the development of the Africa Pharmacological Science 

Gateway (APSG) 

The Africa Pharmacological Science Gateway as presently constituted has the following 

sections already operational: Genomic & Bioinformatics and Pharmacokinetics & 

Pharmacometrics Resources while the following sections are still under development: 

Bioanalysis, Drug Analysis & Metabolism, Clinical Trial Sciences, Digital Library and 

Multimedia contacts & e-Learning Tools [31]. 

 

The expressed pharmacological science-based needs by the respondents have been met in part 

with the availability of pharmacokinetics and pharmacometrics resources. However, there is 

currently no specific availability of resources on Drug Utilization Research (DUR)   which 

was the most frequently expressed area of need in this survey on the APSG platform. 

However, the recent instigation of the ISPE African chapter with access to a wide range of 

resources [59], and combined with the increased availability of training courses at MURIA 

workshops with all the materials available on-line afterwards are addressing these needs. The 

inclusion of DUR tools in the APSG e-infrastructure will further strenghten these efforts.  

Other key areas include issues of prices of medicines across SSA and internationally for 

comparative purposes as well as tools for assessing drug-drug interactions as expressed by 

respondents. These are considerations for the future. 

 

Furthermore, the section on Digital Library being developed within APSG could 

accommodate access to journals while the section on Multimedia and e-Learning Tools could 

be used to meet the various training needs expressed in a number of  areas including drug 

utilization research methods, qualitative research methods, statistical analysis, 

pharmacokinetics and pharmacometrics modelling. Other training needs in laboratory 

techniques including advanced tissue culture and DNA sample analysis, as well as equipment 

and infrastructure needs, could be addressed with a different approach. 

 

Limitations of the study 

 

We recognise that a convenient sampling method limited to identifiable members of 

pharmacological societies in Africa may not be totally representative of the community of 

pharmacological scientists currently working in Africa. In addition, the response rate was 

perhaps biased by participants who were members of MURIA group whose primary interests 

is in Drug Utilization Research. This may in part explain the highest area of interest obtained 

in this research area.  

 

Nevertheless, we believe our findings are robust and point to the need for co-ordinated 

research activities and funds to address the high prevalence of both infectious and non-

infectious diseases in SSA as the countries strive towards universal healthcare recognising 

that medicines are a key part of this. 
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4. Conclusion 

 

Our study, employing a web-based survey, has proven useful in identifying key priority areas 

of need among African researchers within the field of pharmacology to improve their 

contribution to enhance the care of patients through enhancing the rational use of medicines. 

The identified areas of need will guide further provision of resources on the e-infrastructure 

projects being executed through the African Pharmacological Science Gateway with the 

potential of assisting in building research capacity and developing networking opportunities 

among African countries in the future. Furthermore, information generated could also assist 

in mapping available resources (human and material) that could be used to facilitate 

collaborations and optimize the use of scarce research resources within Africa, building on 

current collaborative research programmes. This should benefit patient care in the future. 

 

This web-based survey approach could also be applied to identifying areas of needs of other 

groups of researchers in different fields within the African continent.  

  

 

Availability of Data and Material:  

All data generated and analysed during this study are included in this published article. 
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Article Highlights Box 

  Despite the progress being made in recent years, there still exists digital, knowledge and 

infrastructural gaps in Africa countries which if addressed could unlock the potentials of these 

nations for growth,  economic transformation and improved heath care driven by researches 

targeted towards solving the multiple  problems confronting the continent. 

 The African Pharmacological Science Gateway (APSG) and the Medicines Utilization 

Research in Africa (MURIA) Group sought to identify through a web based survey the 

currently available research capacity, skills and resources as well as specific priority 

areas of needs of African Pharmacological Scientists that could be fulfilled by access 

to information and tools through e- infrastructures so as to improve their research 

capacities that could translate into improved patient care in the future. 

 A total of 118 out of the 472 invited scientists responded (25% response rate) 

indicating diverse areas of research interests and activities that reflects the prevailing 

health challenges of the continent as well as priority areas of donor agencies  

 The expressed priority needs and knowledge gaps included training in specific 

research areas such as drug utilisation and qualitative research, access to specific tools 

and resources on-line, various laboratory equipment and infrastructure, as well as 

funding and networking opportunities. 

 The identified areas of need will guide further provision of resources on the e-

infrastructure project being executed through the African Pharmacological Science 

Gateway with the potential of assisting in building research capacity and developing 

networking opportunities for African countries  which should benefit patient care in 

the future. 

 

 

 

 



11 

 

 

 

 

 

References 

 

 

1. Oyelaran-Oyeyinka B. The state and innovation policy in Africa. African Journal of 

Science, Technology, Innovation and Development. 2014;6(5):481-96. 

2. Worldometers. African Countries by population (2018). Available at URL: 

http://www.worldometers.info/population/countries-in-africa-by-population/. Accessed 

10/11/2018 

3. The Economist. Science in Africa On the rise. Scientific research in Africa is 

gathering momentum. Available at URL: https://www.economist.com/middle-east-and-

africa/2014/08/09/on-the-rise. Accessed 8/10/2018 

4. Kokwaro G, Kariuki S. Medical research in Africa: problems and some solutions. 

Malawi medical journal. 2001;13(3):40“**” 

5. KPMG. The state of healthcare in Africa. Available at URL: 

http://www.blog.kpmgafrica.com/state-healthcare-in-africa-report/. Accessed 

8/10/2018 

6. Cameron A, Ewen M, Ross-Degnan D, et al. Medicine prices, availability, and 

affordability in 36 developing and middle-income countries: a secondary analysis. 

Lancet. 2009;373(9659):240-9. 

7. Ofori-Asenso R, Agyeman AA. Irrational Use of Medicines—A Summary of Key 

Concepts. Pharmacy. 2016,4, 35; doi:10.3390/pharmacy4040035 

8. Ataklte F, Erqou S, Kaptoge S, et al. Burden of undiagnosed hypertension in sub-

saharan Africa: a systematic review and meta-analysis. Hypertension. 

2015;65(2):291-8. 

9. Murray CJ, Ortblad KF, Guinovart C, et al. Global, regional, and national incidence 

and mortality for HIV, tuberculosis, and malaria during 1990-2013: a systematic 

analysis for the Global Burden of Disease Study 2013. Lancet. 2014;384(9947):1005-

70 

10. Nyirenda MJ. Non-communicable diseases in sub-Saharan Africa: understanding the 

drivers of the epidemic to inform intervention strategies. Int Health. 2016 

May;8(3):157-8. doi: 10.1093/unhealth/ihw021 

11. WHO. GLOBAL TUBERCULOSIS REPORT. 2016. Available at URL: 

http://apps.who.int/iris/bitstream/10665/250441/1/9789241565394-eng.pdf?ua=1. 

Accessed 01/04/2019 

12. Ijsselmuiden C, Marais DL, Becerra-Posada F, et al. Africa's neglected area of human 

resources for health research - the way forward. South African medical journal. 

2012;102(4):228-33. 

13. Airhihenbuwa CO, Shisana O, Zungu N,  et al. Research capacity building: a US-

South African partnership. Global health promotion. 2011;18(2):27-35. 

14. Binagwaho A, Nutt CT, Mutabazi V, et al. Shared learning in an interconnected 

world: innovations to advance global health equity. Globalization and Health. 

2013;9(1):37. 

http://www.worldometers.info/population/countries-in-africa-by-population/
https://www.economist.com/middle-east-and-africa/2014/08/09/on-the-rise
https://www.economist.com/middle-east-and-africa/2014/08/09/on-the-rise
http://www.blog.kpmgafrica.com/state-healthcare-in-africa-report/
http://apps.who.int/iris/bitstream/10665/250441/1/9789241565394-eng.pdf?ua=1


12 

 

15. Meyer JC, Schellack N, Stokes J, et al. Ongoing Initiatives to Improve the Quality and 

Efficiency of Medicine Use within the Public Healthcare System in South Africa; A 

Preliminary Study. Frontiers in pharmacology. 2017;8:751. 

16. Tiroyakgosi C, Matome M, Summers E, et al. Ongoing initiatives to improve the use 

of antibiotics in Botswana: University of Botswana symposium meeting report. 

Expert review of anti-infective therapy. 2018;16(5):381-4. 

17. Wesangula E, Guantai A, Oluka M. KENYAN NATIONAL ACTION PLAN ON 

ANTIMICROBIALS. 3rd MURIA Training Workshops and Symposium. Available at 

URL: file:///C:/Users/mail/Downloads/Kenyan-NAP-Antimicrobials-

EWesangula%252c-AGuantai%252c-MOluka.pd 

18. Siegel ER, Royall J, Bennett M. Enhancing communications and connectivity in 

Africa: the multilateral initiative on malaria (MIM) model. Studies in health 

technology and informatics. 2001;84(Pt 1):48-52. 

19. Winchester MS, BeLue R, Oni T, et al. The Pan-University Network for Global 

Health: framework for collaboration and review of global health needs. Globalization 

and health. 2016;12:13-18. DOI 10.1186/s12992-016-0151-2 

20. Horizon 2020. Developing the European infrastructures for 2020 and beyond. 

Available at URL: https://ec.europa.eu/programmes/horizon2020/en/area/research-

infrastructures. Accessed on 20/11/2018 

21. Jahangirian M, Taylor SJE. Profiling e-health projects in Africa: trends and funding 

patterns. Information Development. 2013;31(3):199-218. 

22. Spyridonis F, Taylor SJE, Abbott P, et al. A study on the state-of-the-art of e-

Infrastructures uptake in Africa. Palgrave Communications. 2015;1:14007-22“**” 

23. Trans Africa Network Development (TANDEM) and The West and Central Africa 

Research and Education Network (WACREN) project. Available at: 

http://www.tandem-wacren.eu/. Accessed on 20/11/2018 

24. Nilseng J, Gustafsson LL, Nungu A, et al. A cross-sectional pilot study assessing 

needs and attitudes to implementation of Information and Communication 

Technology for rational use of medicines among healthcare staff in rural Tanzania. 

BMC Med Inform Decis Mak. 2014;14:78. ‘*’ 

25. Machingura PI, Adekola O, Mueni E, et al. Perceived value of applying Information 

Communication Technology to implement guidelines in developing countries; an 

online questionnaire study among public health workers. Online journal of public 

health informatics. 2014;6(2):e180-e. 

26. Hor CP, O'Donnell JM, Murphy AW, et al. General practitioners' attitudes and 

preparedness towards Clinical Decision Support in e-Prescribing (CDS-eP) adoption 

in the West of Ireland: a cross sectional study. BMC Medical Informatics and 

Decision Making. 2010;10(1):2. 

27. Deutsch JE, Romney W, Reynolds J, et al. Validity and usability of a professional 

association's web-based knowledge translation portal: American Physical Therapy 

Association's PTNow.org. BMC Med Inform Decis Mak. 2015;15:79. 

28. Formoso G, Rizzini P, Bassi M, et al. Knowledge transfer: what drug information 

would specialist doctors need to support their clinical practice? Results of a survey 

and of three focus groups in Italy. BMC Med Inform Decis Mak. 2016;16:115.  

29. Massele A, Godman B, Adorka M,  et al. Initiative to progress research on medicine 

utilization in Africa: formation of the Medicines Utilization Research in Africa group. 

Expert review of pharmacoeconomics & outcomes research. 2015;15(4):607-10. ‘*’ 

30. Massele A, Burger J, Katende-Kyenda NL, et al. Outcome of the first Medicines 

Utilization Research in Africa group meeting to promote sustainable and rational 

https://ec.europa.eu/programmes/horizon2020/en/area/research-infrastructures
https://ec.europa.eu/programmes/horizon2020/en/area/research-infrastructures
http://www.tandem-wacren.eu/


13 

 

medicine use in Africa. Expert review of pharmacoeconomics & outcomes research. 

2015;15(6):885-8. 

31. African Grid Science Gateway - Pharmacological Science Gateway (APSG). 

Available at: http://sgw.africa-grid.org/pharmacology-science-gateway. Accessed on 

18/11/2018 

32. WACREN: Research Tools Need Assessments of Biomedical Professionals and 

Researchers across Africa. Available at 

http://wacren.net/surveys/index.php/566793/lag-en (ID 566793). 

33. Massele A, Burger J, Kalemeera F, et al. Outcome of the second Medicines 

Utilisation Research in Africa Group meeting to promote sustainable and appropriate 

medicine use in Africa. Expert review of pharmacoeconomics & outcomes research. 

2017;17(2):149-52. 

34. Fryrear A. What’s a Good Survey Response Rate? SurveyGizmo. Available at URL: 

https://www.surveygizmo.com/resources/blog/survey-response-rates/. Accessed on 

16/11/2018 

35. Holloway K, van Dijk L. The world medicines situation 2011: Rational use of 

medicines. World Health Organization 2011. Available at URL: 

file:///C:/Users/mail/Desktop/My%20documents/Antibiotic%20references/WHO%20

Report%202011%20on%20Medicine%20Use.pdf. 

36. Fadare JO, Ogunleye O, Obiako R, et al. Drug and therapeutics committees in 

Nigeria: Evaluation of scope and functionality. Expert review of clinical 

pharmacology. 2018;11,12:1255-1262, DOI: 10.1080/17512433.2018.1549488 

37. Fadare JO, Oshikoya KA, Ogunleye OO, et al. Drug promotional activities in Nigeria: 

impact on the prescribing patterns and practices of medical practitioners and the 

implications. Hospital practice (1995). 2018;46(2):77-87. 

38. Mashaba TP, Matlala M, Godman B, et al.Implementation and monitoring of 

decisions by Pharmacy and Therapeutics Committees in South African public sector 

hospitals. Expert Rev Clin Pharmacol. 2018 Nov 8:1-10. doi: 

10.1080/17512433.2018.1545572. [Epub ahead of print] 

39. Matlala M, Gous AG, Godman B, et al.Structure and activities of pharmacy and 

therapeutics committees among public hospitals in South Africa; findings and 

implications. Expert review of clinical pharmacology. 2017;10(11):1273-80. 

40. Terblanche A, Meyer JC, Godman B, et al. Knowledge, attitudes and perspective on 

adverse drug reaction reporting in a public sector hospital in South Africa: baseline 

analysis. Hospital practice (1995). 2017;45(5):238-45. 

41. Terblanche A, Meyer JC, Godman B,et al. Impact of a pharmacist-driven 

pharmacovigilance system in a secondary hospital in the Gauteng Province of South 

Africa. Hospital practice (1995). 2018;46(4):221-8 

42. Fadare JO, Ogunleye O, Iliyasu G, et al. Status of antimicrobial stewardship programs 

in Nigerian tertiary healthcare facilities; findings and implications. Journal of global 

antimicrobial resistance.  (2018), https://doi.org/10.1016/j.jgar.2018.11.025   

43.  Ogunleye OO, Fadare JO, Yinka-Ogunleye AF,  et al. Determinants of antibiotic 

prescribing among doctors in a Nigerian urban tertiary hospital. Hospital practice. 

2019;47(1):53-8 

44. Schellack N, Bronkhorst E, Coetzee R, et al. SASOCP position statement on the 

pharmacist’s role in antibiotic stewardship 2018. South African Journal of Infectious 

Disease 2018;33(1):28-35. 

45.  Irazola VE, Gutierrez L, Bloomfield G, et al. Hypertension Prevalence, Awareness, 

Treatment, and Control in Selected LMIC Communities: Results From the 

http://sgw.africa-grid.org/pharmacology-science-gateway
http://wacren.net/surveys/index.php/566793/lag-en
https://www.surveygizmo.com/resources/blog/survey-response-rates/
https://doi.org/10.1080/17512433.2018.1549488


14 

 

NHLBI/UHG Network of Centers of Excellence for Chronic Diseases. Global heart. 

2016;11(1):47-59. 

46.  Mbui JM, Oluka MN, Guantai EM, et al. Prescription patterns and adequacy of blood 

pressure control among adult hypertensive patients in Kenya; findings and 

implications. Expert review of clinical pharmacology. 2017;10(11):1263-71. 

47. Ofori-Asenso R, Agyeman AA, Laar A, et al. Overweight and obesity epidemic in 

Ghana-a systematic review and meta-analysis. BMC public health. 2016;16(1):1239. 

48. Onyenekwu CP, Dada AO, Babatunde OT. The prevalence of metabolic syndrome 

and its components among overweight and obese Nigerian adolescents and young 

adults. Nigerian journal of clinical practice. 2017;20(6):670-6. 

49. Lloyd-Sherlock P, Beard J, Minicuci N, et al. Hypertension among older adults in 

low- and middle-income countries: prevalence, awareness and control. International 

journal of epidemiology. 2014;43(1):116-28 

50. Rwegerera GM, Moshomo T, Gaenamong M, et al. Antidiabetic medication 

adherence and associated factors among patients in Botswana; implications for the 

future. Alexandria Journal of Medicine. 2018;54(2):103-9. 

51. Rampamba EM, Meyer JC, Godman B, Kurdi A, Helberg E. Evaluation of 

antihypertensive adherence and its determinants at primary healthcare facilities in 

rural South Africa. Journal of comparative effectiveness research. 2018;7(7):661-72. 

52. Moosa A, Bezuidenhout S, Meyer JC, Godman B.  Knowledge regarding medicines 

management of type-2 diabetes among patients attending a Community Health Centre 

in South Africa. Journal of Pharmaceutical Health Services Research. 2019, 10; 13–

21. 

53. Jande M, Katabalo DM, Sravanam P,  et al. Patient-related beliefs and adherence 

toward their medications among the adult hypertensive outpatients in Tanzania. 

Journal of comparative effectiveness research. 2017. 

54. Nashilongo MM, Singu B, Kalemeera F, et al. Assessing Adherence to 

Antihypertensive Therapy in Primary Health Care in Namibia: Findings and 

Implications. Cardiovascular drugs and therapy. 2017;31(5-6):565-78 

55. Gaida R, Truter I, Grobler C, Kotze T, Godman B. A review of trials investigating 

efavirenz-induced neuropsychiatric side effects and the implications. Expert review of 

anti-infective therapy. 2016;14(4):377-88. 

56. Kalemeera F, Mbango C, Mubita M, Naikaku E, Gaida R, Godman B. Effect of 

changing from first- to second-line antiretroviral therapy on renal function: a 

retrospective study based on data from a single health facility in Namibia. Expert 

review of anti-infective therapy. 2016;14(8):777-83. 

57. Ngambi PG, Kalungia AC, Law MR, et al. Evidence on the cost-effectiveness of 

lifelong antiretroviral therapy for prevention of mother-to-child transmission of HIV: 

implications for resource-limited countries in sub-Saharan Africa. Expert review of 

pharmacoeconomics & outcomes research. 2017;17(5):459-67. 

58. Vagiri RV, Meyer JC, Godman B, Gous AGS. Relationship between adherence and 

health-related quality of life among HIV-patients in South Africa: findings and 

implications. Journal of AIDS and HIV Research. 2018; 10(8): 121-32 

59. ISPE. Africa Chapter - Established May 2018. Available at URL: 

https://www.pharmacoepi.org/communities/chapters/africa-chapter/. Accessed 

11/11/2018 

60. Oliveira IC, Oliveira JL, Sanchez JP, et al. Grid requirements for the integration of 

biomedical information resources for health applications. Methods of information in 

medicine. 2005;44(2):161-7. 

https://www.pharmacoepi.org/communities/chapters/africa-chapter/


15 

 

61. van der Sandt N, Schellack N, Mabope LA, et al. Surgical Antimicrobial Prophylaxis 

Among Pediatric Patients in South Africa Comparing Two Healthcare Settings. The 

Pediatric infectious disease journal. April 19, 2018. - Volume Publish Ahead of Print - 

Issue - p doi: 10.1097/INF.0000000000002072 

62. Niaz Q, Godman B, Massele A, et al. Validity of World Health Organisation 

prescribing indicators in Namibia's primary healthcare: findings and implications. Int 

J Qual Health Care. 2018 Aug 28. doi: 10.1093/intqhc/mzy172. [Epub ahead of print] 

63. Matsitse TB, Helberg E, Meyer JC, et al. Compliance with the primary health care 

treatment guidelines and the essential medicines list in the management of sexually 

transmitted infections in correctional centres in South Africa: findings and 

implications. Expert review of anti-infective therapy. 2017;15(10):963-72. 

64. Nakwatumbah S, Kibuule D, Godman B, et al. Compliance to guidelines for the 

prescribing of antibiotics in acute infections at Namibia's national referral hospital: a 

pilot study and the implications. Expert review of anti-infective therapy. 

2017;15(7):713-21. 

65. Wettermark B, Pehrsson A, Jinnerot D, et al. Drug utilisation 90% profiles--a useful 

tool for quality assessment of prescribing in primary health care in Stockholm. 

Pharmacoepidemiol Drug Saf. 2003;12(6):499-510. 

66. Oshikoya KA, Oreagba IA, Godman B,et al. Off-label prescribing for children with 

chronic diseases in Nigeria; findings and implications. Expert opinion on drug safety. 

2017;16(9):981-8. 

67. Oshikoya KA, Oreagba IA, Godman B, et al. Potential drug-drug interactions in 

paediatric outpatient prescriptions in Nigeria and implications for the future. Expert 

review of clinical pharmacology. 2016;9(11):1505-15. 

 

Bibliography Annotations: 

“**”  = ‘’of considerable interest ( References 4 depicts the enormity of the challenges facing 

the African countries with respect to cutting edge scientific knowledge and enabling 

environment for research productivity stating the factors responsible for the evolution of 

these challenges while attempting to proffer some solutions while Reference 22 reveal the 

level of uptake of information technology driven e-infrastructural activities in Africa which is 

an indication of some progress. 

 

‘*’ = ‘of interest’ (Reference 24 is of interest because it reveals the prospects of uptake of 

Information Technology driven tools for rational use of medicines in rural Africa setting 

while Reference 29 reporting the formation of the multi-disciplinary cross-national group; 

The Medicines Utilization Research in Africa (MURIA) group which has continues to make 

progress in promoting rational use of medicines across Africa is an illustration of the great 

potentials in Africa and the benefits of cross-national collaborations. 

 


