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South Africa (SA) faces a significant burden of: HIV/
AIDS and tuberculosis (TB); chronic illness and mental 
health; injury and violence; and maternal, neonatal and 
child health. Because of the limited number of healthcare 
professionals, especially working in rural areas,[1-4] there is 

a need to enhance human and research capacity and to retain clinicians 
and researchers in these areas. Strengthening evidence-based healthcare 
(EBHC) competencies is particularly important to promote use of best 
care.[5] Glasziou et al.[6] recommend that EBHC becomes an integral part 
of learning in the curriculum of all healthcare professionals, since learning 
the fundamentals of research and the basic knowledge and skills of EBHC 
are essential for successful implementation of EBHC and subsequent 
improvement in quality of healthcare. 

The Sicily statement on EBHC, which is a consensus statement from 
an international group of EBHC teachers and developers, advises that ‘all 
health care professionals need to understand the principles of EBP (evidence-
based practice), recognise it in action, implement evidence-based policies, and 
have a critical attitude to their own practice and to evidence’. It also puts 
forward that EBHC curricula should be based on the five steps of EBHC, 
namely: formulating clear questions based on knowledge gaps; searching 
the literature to find answers to the questions; critically appraising the 
literature for validity and reliability; applying the results to the unique 
healthcare setting; and auditing the process.[7] The recent Lancet report 
on the health professional for the 21st century[8] echoes this by proposing 

that healthcare professional training should become transformative. 
Transformative learning aims to develop change agents – graduates with 
leadership attributes, who can function in a team within the local health 
systems. One of the fundamental shifts inherent in transformative learning 
is closely aligned to the steps of EBHC – the shift from memorisation of facts 
to ‘critical reasoning that can guide the capacity to search, analyse, assess and 
synthesise information for decision-making’.[8]

Although the design of EBHC curricula typically mirrors the five steps 
of EBHC as explained above, implementation of these curricula differs 
and is not standardised. Maggio et al.[9] reviewed the literature on recent 
educational EBHC interventions for undergraduate medical students and 
recommend, inter alia, that undergraduate teaching of EBHC should start 
in the early clinical years and that it should be integrated throughout the 
entire curriculum, providing learners with multiple exposures to EBHC in 
different contexts, thus strengthening their EBHC knowledge, skills and 
confidence. 

With the goal of enhancing EBHC teaching at Stellenbosch University 
(SU), we conducted a situational analysis of current EBHC teaching in 
the undergraduate medical curriculum (MB,ChB), which we based on 
the six-step approach to curriculum development advocated by Kern et 
al.,[10] commencing with identifying the problem and doing a general needs 
assessment estimating the difference between the ideal and the current 
teaching approach. We made use of methodological triangulation: to assess 
and describe the content of and approach to EBHC teaching; to identify 
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potential gaps in the EBHC curriculum as well 
as opportunities to enhance EBHC teaching 
and learning (document review); to gather 
perspectives of recent graduates regarding the 
appropriateness of EBHC teaching (survey of 
recent graduates); and to assess the perspectives 
of lecturers involved in undergraduate teaching, 
on the extent to which EBHC competencies 
are integrated into the medical curriculum 
(interviews with lecturers). 

This article reports the findings of the first 
two components of the situational analysis 
by addressing the overarching questions: Do 
medical graduates from SU have the necessary 
knowledge and skills to practise in an evidence-
informed manner? What other challenges need 
to be addressed in order to encourage evidence-
informed decision-making?

Methods 
We developed key and enabling EBHC com
petencies, based on the CanMEDS framework[11] 
and further informed through a review of 
national and international literature on EBHC 
teaching and learning[7] to determine the ideal 
approach to teaching EBHC. We refined these 
competencies through discussion with local 
faculty members, as well as international experts 
in the field. The key competencies mirror the 
five steps of EBHC (asking questions, accessing 
the literature, critically appraising the literature, 
applying the results and auditing), while the 
enabling competencies encompass basic 
underlying knowledge like epidemiology and 
biostatistics, how to search medical databases 
and having a philosophy of critical enquiry 
(Fig. 1 provides a graphical representation of 
the EBHC competencies).[12] At undergraduate 
level, students should be able to identify and 
acknowledge knowledge gaps, ask clear 
questions, access the literature, appraise and 
interpret the evidence, and know the approach 
to applying the evidence. Applying evidence in 
practice and auditing are part of the postgraduate 
competencies.

Structure of the SU MB,ChB programme
The MB,ChB programme runs over six 
calendar years, divided into three phases, and 
aims to ‘produce graduated Stellenbosch doctors 
who have the knowledge, skills and attitudes 
to optimally utilise the opportunities available 
during the two-year internship so as to function 
autonomously in the primary health care sector 
thereafter, and who have acquired the ability 

and insight to develop further personally and 
professionally’.[13]

After the 6 years of training at the university, 
graduates have to complete 2 years of internship 
and 1 year of community service. 

Document review
To assess and describe the current, formal 
content of and teaching approach to EBHC, we 
performed a document review of all the 2011 
module guides relevant to the entire MB,ChB 
curriculum. These guides detail module 
objectives, outcomes and relevant course out
lines. We used learning outcomes contained 
in the module guides as the unit of analyses 
and extracted any learning outcome that could 
be related to the pre-specified, undergraduate 
EBHC competencies (Fig. 1) with the help of a 
standardised, pre-piloted data extraction form. 

We classified each learning outcome as 
knowledge, skill or attitude and assigned the 
corresponding level of cognitive functioning 
according to Bloom’s taxonomy[14] to all the 
‘knowledge’ outcomes. One author (AR) was 
responsible for extracting the learning outcomes 

relevant to EBHC, while two authors (AR, TY) 
analysed the extracted data and, for knowledge 
outcomes, made judgements of the corresponding 
level of cognitive functioning by matching the 
verbs contained in the learning outcome to 
those used for each level of Bloom’s taxonomy[15] 
(Table 1). Discrepancies were resolved through 
discussion. A detailed description and examples 
of our methods are described elsewhere.[16]

Survey of recent graduates
We designed an electronic survey to assess the 
appropriateness of EBHC teaching and learning 
in the undergraduate medical curriculum. 
We invited recent graduates of the medical 
programme at SU to participate in the survey in 
2011. We chose recent graduates (as opposed to 
current students) because they were able to tell 
us whether they were adequately equipped with 
the necessary knowledge and skills to practise 
in an evidence-informed manner. Likert-scale 
questions specifically assessed the extent to 
which pre-identified EBHC competencies were 
covered in the medical curriculum. Open-ended 
questions explored the opinions of graduates 
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regarding EBHC teaching and learning during their undergraduate studies 
as well as the challenges and facilitators of practising EBHC experienced in 
the working environment (Table 2).  

The survey was set up using the internet-based SUN Surveys tool, 
managed and hosted by SU. Recent graduates’ contact details acquired 
through the alumni office were therefore secure. With the help of the 
SU Alumni Office, we managed to obtain 842 email addresses of the 980 
MB,ChB students who graduated between 2004 and 2010. An invitation to 
complete the survey was sent to all the email addresses. After a lower than 
expected response rate we obtained permission to add a financial incentive 
for participants completing the survey. 

We analysed quantitative data using SPSS statistical software. Qualitative 
data were analysed and coded with the help of ATLAS.ti software. One 
author (AR) coded all the answers, while the second author (TY) coded 25% 
of the same data independently. Both authors agreed on more than 80% of 
the codes and we thus relied on the coding of the first author. We grouped 
codes into emerging themes for each question. 

Ethics approval was obtained for the document review and the survey. 

Results
Survey respondents
We received a total of 222 (26%) responses. The denominator for each 
answer was the number of participants who answered the specific question 
and not the total number of participants who participated in the survey.

A balanced response proportion was received from doctors who completed 
their degree in the years included in the study (Table 3). The most common 
responders graduated in 2005 (18.5%) followed by 2006 (17.4%) and 2010 
(15.0%). Most of the participants were working as medical officers, i.e. 
independent medical practitioners working in a public hospital setting. The 
second largest group comprised registrars (young doctors currently specialising). 

EBHC competencies in the medical curriculum
We found evidence of EBHC competencies in the medical curriculum, although 
they were fragmented and concentrated in phases I and III. Learning outcomes 
mostly focused on therapy questions. Fig. 2 illustrates the results of the 
document review plotted on the structure of the 6-year curriculum. The only 
two modules where students were required to go through the steps of EBHC to 
answer a clinical question were ‘Health and disease in the community’ (MB,ChB 
III) and ‘Health, disease and disability in the community’ (MB,ChB V). 

The quantitative results of the survey echoed the findings of the document 
review. Most respondents (221/222; 99.5%) agreed that it was important to 
learn EBHC at undergraduate level. Most doctors (192/222; 86%) were also 
of the opinion that EBHC teaching at SU was adequate to prepare them for 

Table 1. Bloom’s levels of cognitive functioning and corresponding verbs
Bloom’s level of cognitive functioning Verbs describing the learning outcome

Knowledge Define, describe, identify, know, label, list, match, name, outline, recall, recognise, reproduce, select or state

Comprehension Comprehend, convert, defend, distinguish, estimate, explain, extend, generalise, give examples, infer, interpret, 
paraphrase, predict, rewrite, summarise, translate

Application Apply, change, compute, demonstrate, discover, manipulate, modify, operate, predict, prepare, produce, relate, show, 
solve, use

Analysis Analyse, break down, compare, contrast, diagram, deconstruct, differentiate, discriminate, distinguish, identify, 
illustrate, infer, outline, relate, select, separate

Synthesis Categorise, combine, compile, compose, create, devise, design, explain, generate, modify, organise, plan, rearrange, 
reconstruct, relate, reorganise, revise, rewrite, summarise, tell, write

Evaluation Appraise, compare, conclude, contrast, criticise, critique, defend, describe, discriminate, evaluate, explain, interpret, 
justify, relate, summarise, support

Table 2. Open-ended questions contained in the survey
What other EBHC competencies would have helped you in improving patient 
care?

What, if any, EBHC component of the SU curriculum would you omit?

What, if any, EBHC component would you add to the SU curriculum?

What challenges in practising EBHC have you encountered since 
graduation?

What obstacles prevent you from resolving these challenges?

Do you have any recommendations to improve EBHC training at SU?

Table 3. Characteristics of survey respondents
Participant demographic details n (%)

Year graduated (MB,ChB) 2004 31 (10.8)

2005 53 (18.5)

2006 50 (17.4)

2007 31 (10.8)

2008 39 (13.6)

2009 40 (13.9)

2010 43 (15.0)

Current position Internship 41 (14.2)

Community service 39 (13.5)

General practitioner 38 (13.2)

Medical officer 82 (28.5)

Registrar 70 (24.3)

Specialist 3 (1.0)

Other medical 6 (2.1)

Other outside 
medical

2 (0.7)

Unemployed 7 (2.4)
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practising EBHC in the SA health system. Only 27/222 (12.2%) disagreed on 
this question and 3/222 (1.4%) disagreed quite strongly. Regarding the various 
EBHC competencies, most stated that EBHC competencies were covered to a 
basic or adequate extent and few indicated they were covered comprehensively. 

When analysing the qualitative data, it emerged that there was a need for 
increased teaching of certain EBHC competencies, especially related to searching 
databases, critically appraising studies and interpreting results; this appeared to 
contradict the findings of the quantitative data. Survey participants also felt that 
EBHC teaching in the medical curriculum was confined to the Family Medicine 
rotation and that this was inadequate. They highlighted the need for repeated 
teaching of EBHC by making use of relevant examples in different disciplines, 
therefore integrating EBHC teaching across the curriculum. Recent graduates 
recommended that there should be more emphasis on EBHC in undergraduate 
medical training, but that it should also be made more interesting and relevant. 
Applying the principles of EBHC in a hands-on manner (e.g. searching-the-
literature workshops), as well as using interactive teaching methods, online 
learning platforms and social media, was recommended. Table 4 presents a 
summary of EBHC teaching within the MB,ChB curriculum, based on the 
combined results of the document review and the survey. 

Challenges in practising EBHC in the clinical field
Recent graduates identified many challenges when practising EBHC. What 
stood out above all other challenges was the limited access to literature once 

students graduate and no longer have access to SU library’s databases. This 
considerably limits accessibility of journal articles, making it very difficult 
to practise EBHC. 

'No free access to IT technology in work environment. Financial constraints. 
Subscriptions to internet resources for medical professionals who are not 
affiliated with a university is extremely expensive.’

Another recurring challenge was time constraints and work overload. 
‘There is an enormous amount of data and studies on the internet – it’s a 

challenge to choose only relevant studies and to interpret the results. This is 
time consuming and frustrating.’

‘Too few hours in a day to work full time, CPD, a balanced life and to do 
literature searches for all the changing fields in medicine on top of that.’

Other challenges were related to the lack of EBHC skills, lack of self-motivation, 
application of evidence in practice (dealing with conflicting evidence; lack of 
relevant evidence; half-life of evidence; information overload), and the work 
environment (lack of exposure to EBHC and role models; costs of treatment; 
rigid hospital protocols and administration; resource constraints). 

‘We often do not have the resources to treat patients according to EBHC.’ 
‘There is so much conflicting evidence out there, that’s why I often 

find I practise according to my supervisors' advice, rather than EBHC.’ 
‘Senior colleagues sometimes lack EBHC decision making and resort to that 
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Table 4. Summary of EBHC competencies covered in MB,ChB curriculum
EBHC competencies Enabling competencies Ask Access Appraise Apply

Learning outcomes 
present in module 
outlines of the 6-year 
MB,ChB curriculum 
(document review)

Phase I 
(6 modules)

3 modules: Personal and 
Professional Development, 
Health in Context, 
Essentials of Disease 
Processes

1 module: 
Principles of 
therapy

Phase II 
(35 modules)

8 modules: Introduction 
to Clinical Medicine (1), 
Reproductive System, 
Introduction to Clinical 
Medicine (2), Cardiovascular 
System, Health and Disease 
in the Community, Internal 
Medicine, Psychiatry, Health 
Management

2 modules: 
Introduction 
to Clinical 
Medicine (1), 
Health and 
Disease in the 
Community 

2 modules: 
Introduction to 
Clinical Medicine 
(1), Health and 
Disease in the 
Community

3 modules: 
Introduction 
to Clinical 
Medicine (1), 
Reproductive 
System, 
Health and 
Disease in the 
community

1 module: 
Psychiatry

Phase III
(11 modules)

1 module: Internal 
Medicine

1 module: 
Health, Disease 
and Disability in 
the Community 

4 modules: Health, 
Disease and Disability 
in the Community, 
Ophthalmology, 
Otorhinolaryngology, 
Paediatrics and Child 
Health

3 modules: 
Health, 
Disease and 
Disability in the 
Community, 
Ophthalmology, 
Psychiatry

3 modules: Health, 
Disease and Disability 
in the Community, 
Ophthalmology, 
Psychiatry

Highest level of 
cognitive functioning 

Application Application Application Evaluation Application

Students’ perception 
of coverage of EBHC 
competencies

Not at all, n (%) Not addressed in survey 16 (7.2) 3 (1.4) 1 (0.5) 2 (0.9)

Inadequate, n (%) Not addressed in survey 40 (18.1) 35 (15.8) 36 (16.3) 28 (12.7)

Basic, n (%) Not addressed in survey 87 (39.4) 67 (30.3) 76 (34.4) 76 (34.4)

Adequate, n (%) Not addressed in survey 68 (30.8) 91 (41.2) 90 (40.7) 96 (43.4)

Comprehensive, n (%) Not addressed in survey 10 (4.5) 25 (11.3) 18 (8.1) 19 (8.6)

Students’ responses 
to open-ended 
questions regarding 
EBHC teaching 
(selected quotations)

What other EBHC 
competencies would 
have helped you in 
improving patient care? 
What competencies 
would you omit or 
add to the medical 
curriculum at SU?

EBHC skills •	 ‘Better basic and practical knowledge about statistics and study types, and the 
implication thereof ’

•	 ‘Better teaching on making use of available databases for evidence’
•	 ‘Evaluating a study, was maybe too basic – it was a difficult topic to 

understand – maybe more time should be spent on it’

Approach to teaching 
EBHC

•	 ‘The EBHC should, instead of being only separate teaching modules, be 
incorporated into the general curriculum

•	 ‘I would move EBHC to early in the curriculum as it would be formative in our 
thinking about the critical appraisal of all information during the rest of our 
studies’

•	 ‘This part of the SU programme failed because it was confined to one discipline: 
Family Medicine. Its relevance and importance with regard to other disciplines 
were not emphasised’

•	 ‘EBHC should be part of every block of teaching’
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which is known to them and what they feel comfortable with, which is often 
outdated. They expect you to do things in the same way, or if you do it differently 
(but according to EBHC guidelines) they believe you're wrong.’

Discussion
The situational analysis of EBHC teaching at SU aimed to evaluate current 
EBHC teaching and to identify gaps and opportunities to enhance teaching. 
We used triangulation of methods as a means of comparing data from different 
sources on the same topic. By means of cross-checking different sources it is 
possible to increase validity of the findings.[17] While the document review gave 
us a good overview of the structure of the medical curriculum and provided 
us with baseline information on the current approach to EBHC teaching, 
the online survey of recent graduates gave us an opportunity to gain insight 
into graduates’ perspectives of EBHC teaching, their experiences thereof and 
challenges they face in clinical practice. A combination of quantitative and 
qualitative data enhanced the richness of data collected. We present the results 
of the document review and the graduate survey in this article. The interviews 
with lecturers are currently being analysed. 

The document review, based on the 2011 module guides, shows that 
there was fragmented teaching of enabling and key EBHC competencies 
in the curriculum. Although these competencies were not always clearly 
formulated in the learning outcomes, we found that enabling competencies 
were mostly addressed in phase I and key competencies in phases II and 
III (Fig. 2). Based on the module guides, there was no evidence of EBHC 
teaching in most theoretical and clinical modules of phase II, which runs 
over more than half of the curriculum. Only two EBHC tasks required 
students to go through the whole EBHC process. Both these tasks were 
within the Family Medicine, Community Health and Rehabilitation clinical 
rotations, one in the early clinical phase and one in the late clinical phase, 
and focused on questions about treatment. There seemed to be progression 
from lower to higher level cognitive functioning according to Bloom’s 
taxonomy from the first to the sixth year of the MB,ChB programme. 

Survey respondents emphasised the lack of knowledge of biostatistics, 
epidemiology and critical appraisal as well as the lack of effective searching skills. 
SU graduates recommended that EBHC teaching should become an essential 
part of the curriculum, starting with an introduction to concepts in the early 
phase and reinforcing concepts throughout the curriculum by integrating EBHC 
teaching into all disciplines and not confining it to Family Medicine within the 
Health and Disease in Communities modules. Ideally, there should be integrated 
teaching of EBHC throughout the theoretical and clinical modules so that the 
MB,ChB graduates are proficient in incorporating best evidence in the decision-
making process including questions related to risk factors, diagnosis, prevention, 
treatment and prognosis. They also recommended that EBHC teaching should 
become more interactive and that online learning platforms and social media 
could be used more effectively to facilitate learning. This resonates with 
international literature regarding teaching of EBHC. Kahn and Coomarasamy[18] 
have proposed a hierarchy of effective teaching of EBHC, where interactive 
and integrated teaching of EBHC is seen as the most effective way of teaching 
and learning EBHC. A recent overview of systematic reviews[19] that included 
16 systematic reviews examining the effects of educational activities on EBHC, 
found that when comparing single interventions (a workshop, journal club, 
lecture or e-learning) with multifaceted interventions (a combination of different 
strategies, e.g. lectures, tutorials, e-learning, journal clubs, etc.), multifaceted 
clinically integrated educational activities were more likely to increase EBHC 
knowledge, skills, attitude and behaviour.

Recent graduates also reported on the challenges of practising EBHC. Inadequate 
access to the medical literature was one of the biggest barriers to practising 
EBHC. Under- and postgraduate medical students have free access to certain 
electronic databases (e.g. The Cochrane Library) and journals through SU’s 
institutional subscription. After graduation, they no longer have free access 
to important articles. Private subscriptions are expensive and individual 
articles can cost up to USD30 per article – prices that no young doctor is 
willing to pay. In recent years, there has been an increase in the number of 
scientific articles that are freely available on the internet. But the proportion 
of these open-access articles is still quite low and was estimated to be 20.4% 
by Björk et al. in 2009.[20]

Even though time constraints, workload and access to electronic databases 
were predominantly mentioned, other relevant challenges included lack of 
EBHC skills to find and interpret relevant articles. More effective teaching 
of EBHC at undergraduate level can address the lack of EBHC knowledge 
and skills. If medical students are competent in EBHC once they graduate, 
they will not only have more knowledge and skills, but will also be able 
to overcome some of the other barriers encountered by respondents. As 
an example, searching online databases for relevant articles is less time-
consuming if one has adequate skills and practice. 

Reported challenges that are more difficult to address include: the 
resistance to change of senior colleagues; the lack of role models in clinical 
practice; lack of resources; and the hierarchical structure, as well as the 
policies in healthcare institutions. It is very hard to influence these external 
factors that impact on practising EBHC and this goes well beyond the 
medical training of undergraduate students. A recent systematic review 
looking at the barriers to the use of evidence-based medicine by general 
practitioners, reported similar challenges to what we found in the survey.
[21] They also argue that practising EBHC in the clinical field is subject to 
a multitude of factors, much of which goes beyond education and training 
of EBHC. Nonetheless, sound training of EBHC at an undergraduate level 
would lay the foundation for successful implementation thereof and would 
ideally automatically become a part of the healthcare decision-making 
process. 

One of the limitations of the document review is that assessment of EBHC 
competencies, as well as the alignment of the assessment to the learning 
outcomes could not be evaluated comprehensively. This is an important part of 
EBHC learning and was addressed in the interviews with the lecturers, currently 
being analysed. Furthermore, we did not address effective communication as 
a competency. This is an important part of evidence-based decision-making, 
since the patient preferences and values should also be taken into account when 
making informed decisions about healthcare interventions.[22]

When considering the survey respondents, one could argue that recent 
graduates feeling either exceptionally positive or negative about the way 
EBHC was taught were more likely to participate in the survey. The response 
rate could have been higher, but compares well with other studies of a similar 
type. In addition, we received a balanced response proportion from doctors 
who completed their degrees in the years included in the study, and from 
various job positions, representing recently graduated doctors in South Africa.  

Conclusion
Recent graduates felt that they needed more EBHC learning opportunities 
within the undergraduate medical curriculum. The results of our situational 
analysis show that existing EBHC teaching and learning for undergraduate 
medical students needs to be enhanced. This can be done by integrating EBHC 
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into a variety of disciplines, and scaffolding it throughout the curriculum 
thereby equipping graduates with the necessary EBHC knowledge, attitude 
and skills to make well-informed healthcare decisions in their daily practice. 
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