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Aim To determine the competence, knowledge, attitude, 
and barriers to evidence-based medicine (EBM) among 
surgeons in southwest Nigeria.

Methods Between April 1 and June 30, 2019, a composite 
questionnaire consisting of the McAllister knowledge and 
attitude questionnaire, the Zwolsman barrier question-
naire, and 5 questions from the Berlin Questionnaire (BQ) 
on competence in EBM was administered to 185 surgeons 
and trainees in five hospitals in southwest Nigeria.

Results The study involved 169 respondents (57 surgeons 
and 112 trainees). A total of 122 (72.1%) participants report-
ed to always/often use EBM in their practice and 47 (27.9%) 
to rarely/never use EBM. The majority of both groups still 
relied on traditional sources of information in their clini-
cal practice. Even though self-identified EBM-users (28% 
points) scored significantly higher on the BQ than non-
users (23.8% points), there was no difference in their per-
formance on the McAllister and Zwolsman questionnaires. 
Paradoxically, those with prior training in EBM were not 
more likely to use EBM than those without training, and 
there were no significant differences in their BQ scores.

Conclusions Surgeons in Nigeria have a high level of 
awareness and use of EBM, as indicated by the 72% aware-
ness rate found in our study, but their knowledge and con-
fidence in its application are low. Our findings indicate that 
the quality of EBM training in the region needs to be re-
evaluated.
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Evidence-based medicine (EBM) is an approach to health 
care that emphasizes the use of evidence from high-qual-
ity research to inform clinical decision-making. It involves 
asking clinically relevant questions, finding the evidence, 
appraising the evidence, and applying the evidence in 
practice. By following these steps, health care profession-
als can incorporate the latest research into their practice, 
which leads to improved patient outcomes and increased 
efficiency in the health care system (1).

EBM is relatively new, with its first recorded use in medical 
literature dating back to 1992. Since then, it has been wide-
ly adopted in most parts of the world (2,3). In many parts of 
the world, it has been incorporated into both undergradu-
ate (4) and postgraduate medical education (5), and many 
countries have established official guidelines and online 
resources to guide EBM practice, such as NICE in the UK (6), 
AHRQ in the USA (7), and AAZ in Croatia (8).

Despite its widespread acceptance in many parts of the 
world, the adoption of EBM in developing countries - and 
by certain specialties, such as surgery - has been slower 
(9-14). For instance, the first publication from Nigeria on 
EBM appeared only in 2008 (14). In these regions, limited 
resources and access to current research pose significant 
challenges to implementing EBM. The global movement 
toward EBM thus highlights disparities in health care prac-
tices between developed and developing nations.

In the context of Nigeria, the adoption of EBM faces unique 
challenges (10,11,13). For example, there are no national 
guidelines on EBM in Nigeria comparable to those in the 
UK, Croatia, or USA. Moreover, EBM is not integrated into 
the most current guidelines for medical education in Ni-
geria set by the National University Commission and the 
Medical and Dental Council of Nigeria (15). As a result, the 
adoption of EBM in Nigeria is currently driven by individual 
interests and specialties.

Among the specialties, the surgical specialty has been 
slower than most specialties in embracing EBM (16). One 
reason for this is that it is difficult to evaluate the “art of 
surgery” in randomized controlled trials, which are con-
sidered the gold standard of evidence in EBM (9). Addi-
tionally, surgeons and indeed other physicians often cite 
practical difficulties such as the time and effort required 
to search for and critically appraise the literature. Further-
more, there are concerns raised in the literature about 

EBM potentially interfering with patient individuality 
and surgeon autonomy (9,17).

Thus, the Nigerian surgeon faces two distinct disadvantag-
es regarding the adoption of EBM. The first is the lack of 
national guidelines, and the second is the surgical profes-
sion’s reluctance to adopt EBM. These factors underscore 
the importance of examining the understanding, accept-
ability, and barriers to the adoption of EBM among sur-
geons in Nigeria. Consequently, the aim of this study is to 
explore the competence, knowledge, attitudes, practices, 
and perceived barriers to EBM among surgeons and sur-
gical trainees in Nigeria. We hypothesized that surgeons 
and surgical trainees in Nigeria would exhibit varied levels 
of competence, knowledge, attitudes, and practices con-
cerning EBM, which are significantly influenced by the ab-
sence of national guidelines and support structure for the 
adoption of EBM in the country.

Methods

Study design

In this cross-sectional study, the data collection involved 
the use of a self-administered questionnaire (https://osf.
io/674uz/), completed between April 1 and June 30, 2019. 
A convenience sampling was performed in such a way 
that each respondent was approached by one of the re-
searchers or a research assistant and given the option to 
complete the questionnaire either online or in a paper for-
mat. For those who chose the paper format, research assis-
tants distributed the questionnaires for respondents to fill 
out and scheduled a time to collect the completed forms. 
Participants opting to complete the questionnaire online 
were provided with a link to the questionnaire hosted on 
Google Forms, and the researcher or the research assistant 
followed up at least once to remind them.

Participants and setting

The study participants were surgeons and surgical trainees 
from five tertiary hospitals in four states in Southwestern 
Nigeria: Ekiti State University Teaching Hospital Ado-Ekiti 
and the Federal Teaching Hospital, Ido-Ekiti in Ekiti State; 
Obafemi Awolowo Teaching Hospitals Complex, Ile-Ife in 
Osun State; LAUTECH Teaching Hospital Ogbomosho in 
Oyo State; and University of Ilorin Teaching Hospital, Ilorin, 
in Kwara State. There were 131 (42.2%) consultants and 
180 (57.8%) resident doctors in the five hospitals (a total 
of 311).

In Nigeria, surgical residency training is split into a three-
year junior and a three-year senior program. While the train-

https://osf.io/674uz/
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ing is hospital-based, it is supervised by the two accredited 
postgraduate medical colleges in Nigeria, which offer peri-
odic workshops and training modules in various aspects of 
surgical theory and practice. However, none of these train-
ing modules focus on EBM. EBM is not mentioned in the 
“Benchmark for Minimum Academic Standards for Under-
graduate Programs in Medical Education” of the Nigerian 
Universities Commission or in the “Guideline on Minimum 
Standards of Medical and Dental Education in Nigeria” of 
the Medical and Dental Council of Nigeria, which are the 
accrediting bodies for undergraduate medical education 
in Nigeria (7).

The study was approved by the Ethics Committee of LAU-
TECH Teaching Hospital, Oshogbo, Nigeria. The study was 
conducted in accordance with the STROBE criteria, and the 
results have been reported accordingly (18,19).

Questionnaire

We used a self-reported composite questionnaire that was 
developed from the following sources:

1. The McAllister questionnaire, which contains 11 ques-
tions on the sources of information used by the respon-
dents in their practices, 13 questions on their attitude to-
ward EBM, and 8 questions on their confidence in their 
EBM skills (20).

2. The Zwolsman’s barrier questionnaire, from which we in-
cluded 15 items to explore the self-reported barriers to the 
use of EBM in practice (21).

3. The Berlin Questionnaire (22) is a common tool for ob-
jectively measuring competence in EBM and consists of 
15 scenario-based multiple-choice questions, each with 
only one correct answer. The Berlin Questionnaire tests 
competence in five of the eight major domains of EBM, 
and the five items we included covered three domains: 
magnitude of effect/clinical importance, study design, 
and internal validity.

Additionally, we included questions on the sociodemo-
graphic characteristics, practices, and medical education 
of the respondents.

Questionnaire validation: Both the original and adapted 
questionnaires were in English, which is the official lan-
guage in Nigeria. The adaptation of the composite instru-
ment to our context involved conducting a pilot study 

with 15 surgeons and resident doctors at the Ekiti State 
University Teaching Hospital in Ado-Ekiti. Consequently, 
certain items within the composite questionnaires were 
reworded based on the feedback from the pilot study. For 
instance, the statement “Physicians must be able to distin-
guish methodologically sound from poor research” was re-
vised to read as “Physicians must be able to distinguish re-
search that is methodologically sound from research that is 
methodologically flawed.” The final instrument comprised 
76 questions, some of which underwent rephrasing fol-
lowing the pilot testing.

Scoring of the questionnaires: Both the McAllister and 
Zwolsman questionnaires use 5-point Likert scale items, 
scored such that 5 represents “strongly agree” and 1 rep-
resents “strongly disagree.” Questions worded negatively 
were scored in the reverse direction. Correct answers on 
the Berlin questionnaire were scored as 1, and incorrect 
answers as 0. Scores were then summed for each partici-
pant, with the highest possible total score being 5 and the 
lowest 0.

Sample size (23): The sample size (n) was calculated ac-
cording to the formula:

n = [z2 * p * (1 - p) / e2] / [1 + (z2 * p * (1 - p) / (e2 * N))]

Where z = confidence level (α); P = proportion of the total 
with the condition (expressed as a decimal); N = popula-
tion size; e = margin of error; z = 1.96 for a confidence lev-
el of 95%. P = 0.7 was based on the 70% proportion of re-
spondents in McAllister’s study who were EBM users (20); 
N = 311, which is the number of residents and surgeons in 
the participating hospitals; e = 0.05.

The calculated sample size (with finite population correc-
tion) was equal to 159. When a 5% attrition rate was added, 
the minimum required sample size was 167.

Statistical analysis

We analyzed the data item by item, or when indicated, by 
combining all the average ratings of the items in each seg-
ment of the questionnaire into an overall mean (summa-
tive) score. For example, to get the overall mean McAlister 
attitude score, the scores of all 13 items in this category 
were summed together and divided by 13.

For item-by-item analysis, we used the median and in-
terquartile ranges for descriptive statistics, and χ2 or 
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Kruskal-Wallis tests for inferential statistics. In some cases, 
we dichotomized the 5-point scale by including those 
who “strongly agreed/agreed” into the “agreed” group and 
those who “strongly disagreed/disagreed/neutral” into the 
“disagreed” group. Additionally, respondents were catego-
rized based on their reported use of EBM into two groups: 
self-identified EBM-users (comprising those who “always” 
or “often” used EBM) and EBM-non-users (including individ-
uals who “sometimes,” “rarely,” or “never” used EBM).

We subjected the summative scores to normality testing 
with a Kolmogorov-Smirnov test. The t test or the Mann-
Whitney U test was used to assess the differences in con-
tinuous variables between the groups. A χ2 test was used for 
the comparison of categorical variables. The level of statisti-
cal significance was 0.05. Data analysis was conducted with 
SPSS, version 25 (IBM Corp., Armonk, NY, USA). The data set is 
reposited on the Open Science Framework website (24).

Results

A total of 185 questionnaires were distributed to surgeons 
and resident doctors in the five tertiary hospitals. Of these, 
16 (8.6%) were excluded due to missing data (when miss-
ing data were greater than 60% of the responses) and un-
engaged responses, leaving 169 (91.4%) questionnaires 
for analysis. Unengaged responses were those records in 
which respondents filled in the survey form without pay-
ing attention to the questions and answered them con-

sistently with the same number (25). There was no signifi-
cant difference in the demographics of the included and 
excluded respondents. The mean age of the respondents 
was 37.5.2 ± 8.9 years, and the mean postgraduation expe-
rience was 10.8 ± 8.4 years.

There were 62 (36.7%) consultant surgeons and 107 (73.3%) 
resident doctors, including 32 (18.9%) senior registrars and 
75 (44.4%) registrars. A total of 32 (18.9%) respondents held 
academic appointments with universities and were in-
volved in teaching medical students, while the remaining 
137 (81.1%) did not have such an appointment. Almost all 
the specialists were involved in the postgraduate training 
of resident doctors. There were 120 (71.0%) self-identified 
EBM users and 49 (29.0%) EBM non-users (Table 1).

Knowledge of EBM

To assess the knowledge of EBM, we used the 5-item Berlin 
Questionnaire. The maximum score was 5 and the mini-
mum was 0. The median score for all respondents was 2 
(IQR 1-2). The median score for EBM users was 2 (IQR 1-3) 
and 1 (IQR 1-2) for EBM non-users (P = 0.158).

Attitudes toward EBM

The attitude scale of the McAlister questionnaire included 
a 6-item positive attitude section and a 7-item negative at-
titude section. Ideally, self-identified EBM users should show 

Table 1. The sociodemographic characteristics and some variables related to evidence-based medicine (EBM) of self-identified EBM 
users and non-users

Characteristics EBM user (%) N = 120 EBM non-user (%) N = 49 P

Mean age (years)   37.3 38.0 0.678
Years since graduation (mean)   10.7 10.9 0.861
Sex
male 111 (94.1) 44 (89.8)
female     9 (5.9) 5 (10.2) 0.381
Rank
consultant surgeon   44 (36.7) 18 (36.7)
trainee   76 (73.3) 31 (73.3) 0.993
Academic appointment at university
yes   27 (22.5)   4 (8.3)
no   93 (77.5) 43 (91.7) 0.031
Previous training in EBM
yes   50 (42.0) 10 (20.4)
no   69 (58.0) 39 (79.6) 0.008
Spent >1 hr/week reading current literature
yes   56 (48.3) 14 (29.2)
no   60 (51.7) 34 (71.8) 0.025
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a high degree of agreement with positive-attitude state-
ments and low agreement with negative statements. How-
ever, the participants’ responses were not consistent (Figure 
1). The percentage of respondents agreeing with four of the 
positive items was higher than 90%. However, the percent-
age of respondents agreeing with two of the items: “Clinical 
decisions should be based on the best numerical estimates 
of risks and benefits” and “EBM leads to more cost-effective 
practice,” was lower in both groups. Additionally, more than 
50% of both EBM users and non-users agreed with the neg-
ative-attitude statements, except for the statement “Propo-
nents of EBM tend to be academics rather than front-line cli-
nicians,” which had a lower agreement rate in both groups.

Confidence in EBM

Overall, less than 40% of the respondents felt confident 
in any of the basic skills of EBM (Figure 2). This was worse 
for EBM non-users compared with EBM users and was also 
worse for items related to teaching others. When asked if 
they would like to learn more about the basic skills of EBM 
listed in Figure 2, between 54.4% and 63.3% of the partici-
pants indicated that they would. However, when asked if 
they would be willing to attend continuing medical edu-
cation events devoted to these topics, only 13.0% to 29.0% 
said they would be willing to do so.

Figure 1. Percentage of respondents in agreement with attitude items of the McAlister Scale. EBM - evidence-based medicine.

Table 2. Barriers to the use of evidence-based medicine (EBM)

Barrier to EBM Mean Standard deviation

I am not interested in searching for the best evidence 4.17 0.736
I am not motivated in working according to the principles of EBM 3.77 0.932
I do not search for clinical evidence because I rely on the formal education I received during specialty 
training to supply me with the right knowledge

3.65 0.963

As a result of a lack of education in using EBM, I am unsure of what using EBM practically means 3.54 0.912
When I search for evidence, I do not know when to be pleased with the answer found 3.33 0.949
During consultations, I have sufficient time to work according to the principles of EBM 3.27 0.937
As a result of inexperience with one some of the EBM steps, I do not succeed at using EBM in practice 3.2 1.008
The time I have per patient is insufficient to also search for answers to my questions (according to the 
principles of EBM)

3.17 1.097

When busy, searching for clinical evidence is not a priority to me 3 1.082
My skills in searching for evidence in databases (ie, PubMed) are sufficient 2.97 1.047
There is enough guidance in my training practice, to support me in using EBM 2.88 0.987
My trainer motivates me to use EBM 2.65 1.022
Formal education stimulates me to use EBM in practice 2.35 0.841
My teacher stimulates me to use EBM 2.33 0.864
When I have a clinical question, I take the initiative to search for an evidence-based answer 2.25 0.799
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Sources of information

The sources that practitioners use to look for medical infor-
mation can indicate EBM usage. Most respondents over-
whelmingly relied on traditional sources of information, 
such as personal experience and textbooks (Figure 3). A 
minority of respondents frequently used sources recom-
mended by EBM guidelines, such as evidence-based clini-
cal practice guidelines, Cochrane databases, and focused 

internet searches. However, self-identified EBM users were 
significantly more likely to use these sources than were 
non-users. Similarly, those with previous training in EBM 
and similar techniques were more likely to use EBM-rec-
ommended sources than those with no previous training. 
Less than 10% of respondents reported frequently using 
information from pharmacy representatives.

Only 18.3% of respondents reported reading professional 
medical literature for more than four hours per week to 
stay current with medical literature, while 38.5% only did 
this occasionally. The median number of medical journals 
regularly read by respondents was 3 (IQR 2-4), and this was 
the same for self-identified EBM users and nonusers.

A total of 125 respondents regularly used a personal com-
puter (67, 39.6%), smartphone (18, 14.4%), or tablet (40, 
23.7%) at work for email/internet access (85.7%), online 
searches (52.7%), patient records (5.9%), and research-re-
lated activities such as statistical analysis and data entry 
(37.9%)

Barriers to EBM

The two most important barriers to EBM identified by 
the respondents were attitudinal: “I am not interested in 
searching for the best evidence” (mean 4.17; SD 0.74) and 
“I am not motivated in working according to the principles 
of EBM” (mean 3.77; SD 0.93). The next three barriers identi-
fied were related to a lack of knowledge and skills, includ-

Figure 2. Respondents’ confidence in various skillsets of 
evidence-based medicine (EBM), their willingness to learn and 
to attend continuing medical education (CME) events on the 
skillsets in percentage values.

Figure 3. Comparison of evidence-based medicine (EBM) users and non-users in terms of sources of clinical information in percent-
age values. *P < 0.05.
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ing: “I do not search for clinical evidence because I rely on 
the formal education I received during specialty training as 
supplying me with the right knowledge” (mean 3.65; stan-
dard deviation 0.96), “I am unsure of what using EBM practi-
cally means due to a lack of education in using EBM” (mean 
3.54; standard deviation 0.91), and “I do not know when to 
be satisfied with the answer found when searching for evi-
dence” (mean 3.33; standard deviation 0.949) (Table 2).

Discussion

Use of EBM

In our study, 97.6% of the respondents had used EBM in 
their clinical practice in the past, which is consistent with 
previous studies of pediatricians (90.8%) and obstetricians 
(96.6%) in Nigeria (10,11). However, only 71% of our study 
respondents reported always/often employing EBM in 
their clinical practice (classified as self-identified EBM us-
ers). This discrepancy may be because only 35.4% of the 
respondents in our study had received training in EBM. Pre-
vious research has shown that EBM training can increase 
the adoption of EBM by practitioners in clinical practice 
(2,3,26). Our study also found that respondents with previ-
ous EBM training were significantly more likely to use EBM 
in their practice than those without such training.

Attitude toward EBM

The respondents’ attitudes toward EBM were ambivalent. 
On the one hand, most of the respondents agreed with 
positively worded statements about EBM, but more than 
50% also agreed with negatively worded statements. This 
contrasts with the findings of a study by McAlister et al 
among Canadian general practitioners, in which most re-
spondents agreed with positive statements about EBM and 
less than 30% agreed with negative statements (20). How-
ever, our findings are consistent with those of Kitto et al, 
who found that surgeons in Australia “demonstrate ambiv-
alent and contradictory attitudes towards EBM in surgical 
practice” (9). This ambivalence toward EBM may be a reflec-
tion of surgeons’ reluctance to embrace EBM in the same 
way as their counterparts in internal medicine. Surgeons of-
ten believe that their work involves more than just science 
and that there is an art to surgery that cannot be captured 
in EBM guidelines (9). More than many other medical spe-
cialties, surgery may also be more dependent on contin-
gencies. Pope has identified three categories of contingen-
cy (case, surgeon, and external), which may help explain 
some of the difficulties that surgeons face when adopting 

EBM in their clinical practice (27). This contingent aspect of 
surgery, which is a unique configuration of individual case, 
surgeon and external factors, requires sometimes unique 
practical and technical solutions that may not be covered 
by practice guidelines (28). Griffith et al also found that the 
choice of surgical procedure for a patient depends on the 
patient’s diagnosis, the expertise of the surgeon, and the 
hospital (29). As a fallout of this conflict, many authors have 
advocated for a synergy between the art and science as a 
basis for providing evidence-based guidelines for surgeons 
(30). Monash et al have also advocated for the use of mixed-
method research, which combines quantitative and quali-
tative methods to consider the cultural, clinical, and behav-
ioral aspects of surgical practice (9).

Sources of information and confidence in EBM

It has been said that “if you read two medical papers every 
day, then in a year, you are two centuries behind in your 
reading.” (27) At the current rate, medicine advances in 
knowledge at the speed of roughly doubling data in 48 
months. Trying to keep up with this is not only impossi-
ble, but for most practitioners, it is also unnecessary. Pri-
marily, practitioners need to stay updated within their own 
specialties. Additionally, not all published material in a giv-
en specialty requires review. Whenever new research in a 
specialty is published, it goes through a chain of reviews. 
Some compare the data and others validate their practi-
cal applicability. Some compare or combine the study with 
others. Once all that is done, there is a guideline. And that 
is what physicians need to read. Thus, for physicians to 
keep abreast of current developments in their field, they 
need to have access to, and be able to understand sources 
of current medical information such as journals, practice 
guidelines, and Cochrane databases.

However, in this study, less than 20% of respondents re-
ported reading professional medical literature for more 
than four hours per week. The most common sources of 
professional information cited by the surgeons in our study 
were their clinical experiences and textbooks. Textbooks 
can be useful sources of information on history, examina-
tion, and some investigations, but they may be outdated 
when it comes to treatment choices, as they are often 5-10 
years old by the time they are published (20,31). Clinical 
experience may be even less reliable as a source of cur-
rent information.

Furthermore, fewer than 40% of the respondents in 
our study felt confident using EBM. This low level of 
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confidence was consistent across different skills related to 
EBM. Despite this lack of confidence, most respondents 
were open to learning more about EBM. However, there 
was a notable discrepancy in their willingness to invest in 
such training, with only a minority willing to attend paid 
continuing medical education events. This gap suggests 
barriers such as time, cost, or perceived relevance might 
deter participation in formal training. It also indicates a 
potential preference for more flexible, informal learning 
methods.

One approach to improving the use of evidence-based 
sources of information by surgeons is through EBM train-
ing. Consistent with the results reported by Balajić et al, re-
spondents in our study who had prior training in EBM and 
related techniques were more likely to use evidence-based 
sources of medical information in their clinical practice (2). 
Therefore, offering EBM training opportunities for Nigerian 
surgeons is likely to increase their adoption of evidence-
based practice. However, considering our participants’ re-
luctance to pay for EBM training, this training should ideal-
ly begin at the undergraduate level, incorporated into the 
minimum standards for basic medical education as set by 
the National University Commission and the Medical and 
Dental Council of Nigeria (32). Additionally, the postgradu-
ate medical colleges in Nigeria should also include EBM in 
their curricula. Lastly, stakeholders in the Ministry of Health 
should consider implementing a national EBM guideline 
program similar to the UK’s NICE program.

Barriers to EBM

In contrast to the findings of McAlister et al, who identi-
fied lack of knowledge and skills as the main barriers to 
the adoption of EBM among a group of Canadian gener-
al practitioners, the two most important barriers identi-
fied by surgeons in our study were attitudinal. This is not 
surprising, as previous research has shown that surgeons 
are more resistant to adopting EBM in their practice than 
other specialists (2,16,18). The next three most important 
barriers identified in our study were related to knowledge 
and skills. This is also reflected in the poor performance of 
the respondents on the Berlin knowledge questionnaire, 
whose main strength is that it evaluates applied knowl-
edge. The results showed that most of the surgeons in 
our study lacked practical knowledge in many domains of 
EBM. However, the good news is that most of the respon-
dents would be willing to learn EBM, and as previously 

mentioned, policymakers and stakeholders should pro-
vide the necessary framework to make this possible.

Limitations of the study

This survey’s limitation is that it evaluates self-reported 
rather than actual EBM practices among Nigerian sur-
geons. This may result in an overestimation of the preva-
lence of EBM practices, as respondents may report what 
they believe to be the correct answer rather than their ac-
tual practices. Consequently, the level of EBM reported in 
this survey may be higher than the actual level of practice.

Conclusion

In conclusion, while surgeons in Nigeria have a reasonable 
level of awareness and use of EBM, their knowledge and 
confidence in its application is low. This is likely due to the 
absence of a formal platform in the country for surgeons to 
learn about and improve their knowledge of EBM. In oth-
er words, there is no active encouragement of the use of 
EBM among surgeons in Nigeria. The main barriers to EBM 
usage appear to be both attitudinal and knowledge/skill-
related, and these barriers can be addressed by setting up 
a national framework for the implementation of EBM. This 
could include incorporating EBM into undergraduate and 
postgraduate curricula and developing national guidelines 
for EBM similar to the UK’s NICE program.
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