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Abstract

Objective

The objective of this study was to assess the attitude and behaviour of Dutch ENT surgeons

and ENT residents towards Evidence Based Medicine.

Introduction

Evidence Based Medicine is the cornerstone of modern clinical care. It is considered of cru-

cial importance for optimal patient care and health care quality. Practicing it requires positive

attitude and behaviour. Little is known about the attitude and behaviour towards Evidence

Based Medicine in otorhinolaryngology.

Methods

We performed a web-based questionnaire among 607 Dutch Ear- Nose & Throat surgeons

of whom 106 residents (cross-sectional study). The questionnaire consisted of 3 parts;

(1) personal characteristics, (2) questions regarding Evidence Based Medicine attitude

(McColl questionnaire, scale 0–100%) and (3) questions regarding Evidence Based Medi-

cine behaviour (barriers and information seeking behaviour). Data were collected between

March 26th 2018 and June 1st 2018.

Results

The median score on the overall McColl questionnaire was 50 (IQR 35). The main barriers

respondents experienced were time related. Limited time in the outpatient clinic was consid-

ered a more important barrier for residents to practice EBM compared to ENT surgeons.

Respondents’ gut feeling and their own preference were identified as the main contributing

factors in clinical decision making.
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Conclusion

In conclusion Dutch ENT surgeons have a moderate attitude on the McColl questionnaire.

The main barriers to practice Evidence Based Medicine they experience are time related.

Introduction

Evidence Based Medicine (EBM) is the foundation modern clinical care is built on.[1] In 1996

the current definition of EBM was defined by Sackett et al. as: “the conscientious, judicious

and explicit use of best available evidence, integrating with clinical judgment and patient val-

ues to provide the best individual care for the patient”, which was based on philosophical ideas

originating from mid-19th century Paris.[2] EBM encourages clinicians to look at individual

patients’ needs and to track down the best available evidence to answer individual clinical

questions.[2]

The importance of EBM lies in its ambition to create optimal patient care. Literature

reports that 73–84% of patients receive evidence based care.[3–5] McGlynn (2003) reported

that 11% of patients received care not in accordance with the latest evidence and potentially

harmful care.[6] Implementation of EBM can be achieved by spreading the outcomes of clini-

cal studies in clinical journals, at conferences, and by the creation of evidence based guidelines

[7] Nonetheless, a survey assessing guideline adherence in Otorhinolaryngology showed a

nonadherence of 45% to guidelines, most probably due to guidelines that do not provide strict

recommendations [8]. Even with improving modern techniques to disseminate evidence

through the internet (UpToDate, PIER, Clinical Evidence), implementation in clinical practice

continues to be difficult.[9]

To overcome the disagreement between science and practice, Evidence Based Practice

(EBP) was developed.[10] By adhering to 5 steps -Ask, Access, Appraise, Apply and Assess, a

physician is assisted in integrating scientific evidence into daily practice.[11] It is estimated

that 2 questions are raised for every 3 patients a surgeon sees.[12,13] However, surgeons only

search for answers in 50% of the questions.[13] We believe this might be caused by barriers

experienced by surgeons to practice EBM[14] Barriers differ among different types of health

care providers, e.g. general practitioners versus secondary care or consultants versus residents.

[9,15,16]

Practicing Evidence Based Medicine requires specific competencies including knowledge

and skills. Besides, individual attitude and behaviour towards EBM are of prime importance

to properly practice EBM.[17] Research about the knowledge of, skills in, and attitude and

behaviour towards EBM was performed in several medical fields.[15,18–20] To the best of our

knowledge no research of this kind was performed in the field of otorhinolaryngology. There-

fore, to gain insight in possible improvements in EBM adherence, we assessed the attitude and

behaviour of Dutch Ear- Nose & Throat (ENT) surgeons towards EBM.

Methods

Study population

All currently practicing ENT surgeons (n = 501) and ENT residents (n = 106) in the Nether-

lands, who were registered as a member of the Dutch Society of Otorhinolaryngology—Head

and Neck Surgery (Nederlandse Vereniging voor Keel-Neus-Oorheelkunde en Heelkunde van

het Hoofd-Halsgebied) at 26-03-2018, were included. There were no exclusion criteria.
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Informed consent was considered provided if a participant filled out the questionnaire. Gen-

eral data on Dutch Otorhinolaryngologists were provided by the Dutch Society of Otorhino-

laryngology—Head and Neck Surgery, and extracted from their website at the 16th of April

2018. The Medical Ethical Research Committee of the University Medical Centre Utrecht

(UMCU) judged that the Medical Research Involving Human Subjects Act does not apply for

the study (February 28th 2018).

Questionnaires

The first part of the questionnaire consisted of three sections: (1) personal characteristics,

(2) attitude towards EBM and (3) behaviour towards EBM. The complete questionnaire can be

found in the supporting information.(S1 File Questionnaire English and S2 File Questionnaire

Dutch)

1. Personal characteristics: i.e. sex, year of birth, year of registry within the database of Dutch

Society of Otorhinolaryngology—Head and Neck Surgery, PhD fulfilment, and type of

employment. A self-report question about EBM attitude was asked, using a 5-point Likert

scale. 1: very unimportant, 5: very important.

2. EBM attitude. Attitude was defined as the mind-set of the responders as to the principles of

EBM.[15] It was assessed using the validated McColl Questionnaire (1998) which consists

of seven questions and which was forward-backward translated into Dutch.[15,21] One

question was assessed with a scale ranging from 0% (very negative) to 100% (very positive).

The other six questions were assessed with a scale ranging from 0% (very positive) to 100%

(very negative). These scores were inverted prior to statistical analysis.

3. EBM behaviour. EBM behaviour was assessed in two ways. First, we investigated the barri-

ers to apply EBM based on a validated questionnaire consisting of 19 statements.[19] The

questionnaire assesses questions on a 5-point Likert scale (1 = totally disagree, 5 = totally

agree). The original validated questionnaire was adjusted. One question was removed as we

considered it irrelevant to the field of otorhinolaryngology. If necessary statements were

minimally adjusted to adapt to the field of otorhinolaryngology. For one question (Q17 my
residents and interns motivate me to work according to EBM) one option was added to the

scale (6 = not applicable).

In the second part of the questionnaire we examined information seeking behaviour, based

on a not-validated Dutch questionnaire that was developed for general practitioner trainees

(unpublished data). This questionnaire consisted of 7 questions encompassing (1) access and

usage of scientific information and (2) factors contributing to clinical decision making. If nec-

essary questions were minimally adjusted to fit otorhinolaryngology.

Logistics

A questionnaire was distributed at the 27th of March 2018 to the members by the Dutch society

of Otolaryngology—Head and Neck surgery through an email alert. Information on the study

and an URL link to the questionnaire were provided in the email. The questionnaire was

administered in an electronic questionnaire system: NetQuestionnaires. To maximize

response rate, several actions were taken. First, the Dutch society of Otolaryngology- Head

and Neck surgery sent a reminder email 2 weeks after the initial email. Second, a reminder

email was sent after 4 weeks directly to ENT surgeons and residents. Third, to increase

awareness, a reminder was added to the PowerPoint presentation of 1 colleague of the
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otorhinolaryngology department of the UMCU, at the biannual congress for Dutch ENT sur-

geons. Respondents were able to fill out the questionnaire till the 1st of June 2018.

Outcomes

Primary outcomes were EBM attitude and behaviour. The secondary outcome was informa-

tion seeking behaviour. The outcomes were measured using the questionnaires as described

under methods.

Statistical analysis

After the questionnaires were completed, the answers were automatically saved in NetQues-

tionnaires. Data of completed questionnaires were exported to an SPSS file. All data were

analysed in SPSS version 21.0. We visually checked data for normality and performed Kolmo-

gorov-Smirnov and Shapiro-Wilk tests of normality. Normally distributed data was presented

as means with standard deviations. For not normally distributed data medians and quartiles

were calculated. Mann-Whitney U tests were used to compare different groups. Chi-square

tests were used to compare difference is categorical data. For question 2, part 3, the average

was analysed, if participants answered with more than one number.

Results

Of the 501 ENT surgeons and 106 ENT residents, 103 (17%) respondents started the question-

naire. 58 (12%) ENT surgeons and 10 residents (9%) completed the questionnaire (total

n = 68, 11%), only data from respondents that completed the questionnaire was analysed.

Characteristics of (non)responders (sex, year of birth, registry time and type of employment)

are presented in Table 1. Baseline characteristics of responders and non-responders were simi-

lar (Table 1).

EBM attitude

The overall median of the McColl questionnaire was 50 (Interquartile range (IQR) 35)

(Table 2). The outcome of the self-rating attitude question towards EBM was high (median 4,

IQR 0, on a 5 point-Likert scale, 1: very unimportant, 5: very important). We found no signifi-

cant differences in the single self-reported attitude when comparing (1) ENT residents to ENT

surgeons and (2) ENT surgeons with different registry time. However, comparing the outcome

of the McColl questionnaire, one significant difference (p = 0.023) was found in question 2:

‘How would you describe the attitude of most of your colleagues towards EBM’ between resi-

dents (median 30, IQR 12) and ENT surgeons (median 51, IQR 33). No significant differences

were found between ENT surgeons with different registry time in the McColl questionnaire.

EBM behaviour

Barriers. The most important barriers for EBM were: when busy, searching for clinical evi-
dence is not a priority to me (median 4, IQR 2), and the time I have per patient is insufficient to
also search for answers to my questions (according to the principles of EBM) (median 4, IQR 1)

(Table 3). For the question: ‘During consultations, I have sufficient time to work according to

the principles of EBM’, a significant difference (0.047) was found between ENT residents

(median 2, IQR 1) and ENT surgeons (median 2.5, IQR 2). We found no significant differences

when comparing ENT surgeons with different registry time.
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Information seeking behaviour

Ninety percent of respondents performed or let someone perform literature searches in the

last month before filling out the questionnaire; these respondents performed a median of four

literature searches (median, IQR 4). This search influenced clinical practice in half of the times

(median 50, IQR 43). Of all respondents, 74% had some form of EBM training.

Table 1. Baseline characteristics.

Characteristics Respondents Dutch Otorhinolaryngologists�

ENT surgeons

(n = 58)

ENT Residents

(n = 10)

Total (n = 68) ENT surgeons

(n = 501)

ENT Residents

(n = 106)

Total (n = 607)

Gender

• Male 38 (66) 5 (50) 43 (63) 338 (67) 41 (39) 379 (62)

• Female 20 (34) 5 (50) 25 (37) 163 (33) 65 (61) 228 (38)

PhD 36 (62) 3 (30) 39 (57) 255 (51) 27 (25) 282 (46)

Year of Birth

• 1998–1989 0 (0) 2 (20) 2 (3) 0 (0) 24 (23) 24 (4)

• 1988–1979 23 (40) 8 (80) 31(46) 122 (24) 81 (76) 203 (33)

• 1978–1969 14 (24) 0 (0) 14 (21) 167 (33) 1 (1) 168 (28)

• 1968–1959 16 (28) 0 (0) 16 (24) 136 (27) 0 (0) 136 (22)

•� 1958 5 (9) 0 (0) 5 (7) 76 (15) 0 (0) 76 (13)

Registry time, y

• < 10 (2008–2017) 32 (55) 210 (42)

• 11–20 (1998–2007) 14 (24) 157 (31)

• 21–30 (1988–1997) 10 (17) 109 (22)

• > 30 (< 1987) 2 (3) 25 (5)

Employment in type of

workplace˚

• Academic 21 (33) 132 (25) 106 (100) 238 (38)

• General 40 (64) 368 (70)

• Private Clinics 2 (3) 26 (5)

Data is noted as number (percentage) ˚Employment in type of workplace is defined as total number of employments (responding ENT surgeons n = 63 and ENT

surgeons, data from society n = 526 (16-4-2018)) � General data on Dutch Otorhinolaryngologists were provided by the Dutch Society of Otorhinolaryngology—Head

and Neck Surgery, and extracted from their website at the 16th of April 2018.

https://doi.org/10.1371/journal.pone.0226743.t001

Table 2. Scores on the McColl questionnaire.

Residents

(n = 10)

ENT surgeons

(n = 58)

P = All respondents

(n = 68)

1. How would you describe your own attitude towards the current promotion of EBM? 31 (33) 50 (44) 0.123 49 (43)

2. How would you describe the attitude of most of your colleagues towards EBM? 30 (12) 51 (33) 0.023 50 (32)

3. How useful is EBM in your day-to-day management of patients? 35 (42) 54 (43) 0.182 53 (45)

4. What percentage of your clinical practice is currently evidence based? 70 (41) 52 (27) 0.260 53 (28)

5. Practicing EBM improves patient care 25 (66) 50 (58) 0.246 46 (60)

6. EBM is of limited value in otorhinolaryngology because much of patient care lacks scientific

base

63 (54) 52 (48) 0.856 54 (47)

7. The adoption of EBM, however worthwhile as an ideal, places another demand on the

already overloaded ENT surgeon.

52 (42) 40 (58) 0.182 41 (57)

Presented as median (IQR) IQR = Interquartile Range. Bold numbers indicate statistical significance (p < 0.05)

https://doi.org/10.1371/journal.pone.0226743.t002

Attitude and behaviour of Dutch Otorhinolaryngologists to Evidence Based Medicine

PLOS ONE | https://doi.org/10.1371/journal.pone.0226743 December 30, 2019 5 / 11

https://doi.org/10.1371/journal.pone.0226743.t001
https://doi.org/10.1371/journal.pone.0226743.t002
https://doi.org/10.1371/journal.pone.0226743


88% of respondents have access to full-text articles at work—in the consultation room

(Fig 1). No significant differences were found between residents and ENT surgeons, or within

ENT surgeons with different registry time.

Half of respondents had performed a literature search in the two weeks before participating

in the questionnaire. Of those, 50% often read parts of the article (median 4.0, IQR 1.0), while

3% always read the entire article (median 3.0, IQR 1.0) (Fig 2). No differences were found

between residents and ENT surgeons, and between ENT surgeons with different registry time.

Reported factors influencing clinical decision-making were diverse. The most important

factors were the respondents’ own preference (median 4.0, IQR 1.0), the patient’s prognosis

(median 4.0, IQR 1.0), the patient’s condition (median 4.0, IQR 1.0), the patient’s preference

(median 4.0, IQR 1.0), and the ENT surgeons’ gut feeling (median 4.0, IQR 0.0) (Fig 3). A sig-

nificant difference was found between ENT residents (median 4.0, IQR 1.0) and ENT surgeons

(3.0, 0.0) in the factor ‘my colleague’s preference’ (p = 0.022). No significant differences were

found between ENT surgeons with different registry time.

National Guidelines and PubMed/Embase were used often by most surgeons (Table 4). No

significant differences were found between residents and ENT surgeons. ENT surgeons

registered < 10 years used Pubmed / Embase more often (median 6, IQR 1) than their older

colleagues registered > 30 years (median 4, IQR 0) (p = 0.043). ENT surgeons registered < 10

years used UpToDate (median 4,0, IQR 2) more often than their colleagues registered 20–30

years (median 3, IQR 3) (p = 0.03).

Table 3. Barriers to practice EBM.

Barrier Residents

(n = 10)

ENT surgeons

(n = 58)

P = All respondents

(n = 68)

As a result of inexperience with one (or more) of the EBM steps, I do not succeed at using

EBM in practice

2 (1) 2 (1) 0.821 2 (1)

As a result of a lack in education in using EBM, I am unsure of what using EBM practically

means

2 (0) 2 (2) 0.743 2 (2)

During outpatient clinic consultations, I have sufficient time to work according to the

principles of EBM

2 (1) 2.5 (2) 0.047 2 (2)

When I search for evidence I do not know when to be pleased with the answer found 2 (1) 2 (2) 0.378 2 (2)

I appreciate it when colleagues present me with new evidence 4 (0) 4 (1) 0.094 4 (1)

I am not interested in searching for the best evidence 2 (1) 2 (1) 0.498 2 (1)

To answer a clinical question I prefer a quick method over a precise method 3.5 (2) 3 (2) 0.693 3 (2)

Searching for clinical evidence is hard for me 2 (2) 3 (2) 0.401 3 (2)

I don’t search for clinical evidence because I trust the national ENT guidelines 3 (1) 3 (2) 0.767 3 (2)

When busy, searching for clinical evidence is not a priority to me 3 (2) 4 (1) 0.249 4 (2)

My skills in searching for evidence in databases (i.e. Pubmed) are sufficient 4 (2) 4 (1) 0.741 4 (1)

The critical appraisal of literature is not hard for me 3.5 (2) 3 (1) 0.497 3 (1)

When I have a clinical question, I take the initiative to search for an evidence-based answer 4 (1) 4 (1) 0.569 4 (1)

My colleagues (otorhinolaryngologists) stimulate me in practicing EBM 3 (1) 3 (1) 0.882 3 (1)

I find the articles written in English difficult 1 (1) 1 (1) 0.984 1 (1)

I am not motivated in working according to the principles of EBM 1.5 (1) 2 (1) 0.251 2 (1)

The time I have per patient is insufficient to also search for answers to my questions (according

to the principles of EBM)

4 (2) 4 (1) 0.903 4 (1)

My residents and interns motivate me to work according to the principles of EBM� 4 (2) 4 (2) 0.929 4 (2)

Scores are presented as median (IQR) IQR = Interquartile range. Items were assessed on a 5 point Likert scale (1: totally disagree, 5: totally agree.)

N = 68. Bold numbers indicate statistical significance (p < 0.05)

� a sixth option was added: not applicable

https://doi.org/10.1371/journal.pone.0226743.t003
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Discussion

In this study, we investigated the attitude and behaviour of Dutch ENT surgeons towards

EBM. We noticed an overall moderately positive attitude towards EBM. We identified several

barriers for practicing EBM, with limited time as main barrier. Limited time in the outpatient

clinic is a more important barrier for residents to practice EBM compared to ENT surgeons.

Fig 1. Access to full-text files from different databases by all respondents (n = 68).

https://doi.org/10.1371/journal.pone.0226743.g001

Fig 2. Reading- (portion) and judgement of articles read in the past two weeks (n = 34). Data is pictured as:

(median, interquartile range).

https://doi.org/10.1371/journal.pone.0226743.g002
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By evaluating information seeking behaviour we identified the respondents’ own preference

and gut feeling as the main contributing factors in their clinical decision making.

Even though working according to the principles of EBM (self-rated attitude) was consid-

ered ‘important’, the attitude towards EBM by the McColl as a validated multi-item question-

naire turned out to be moderate. The scores on the McColl test (median 50) are comparable to

the outcome of a survey in Dutch general practitioners (mean 56–62.8) and Dutch general sur-

geons (individual answers ranging between 44 and 78).[15,19,22]

Several papers compare the mean McColl score to a single self-reported attitude and find

significant overestimation of self-reported EBM attitude compared to the outcome of the

McColl questionnaire.[22,23] We believe however, that the variety in questions of McColl is

too high to justify direct comparison with self-reported attitude. It is interesting to compare

self-reported attitude (median 4.0, important) to McColl question 4 (what percentage of your
clinical practice is currently evidence base; median 53). This indicates that respondents under-

stand the importance of EBM, but do not always practice it.

In accordance with literature we found that limited time is an important barrier to practice

EBM. In clinical care time is scarce. [9,14,15] Dutch medical specialists spend 40% of their

time on administration.[24] This administrative pressure might be of influence on the largest

barrier: limited time. If the administrative load would be reduced, this ‘new extra’ time might

be spent on practicing EBM. Residents score a statistically significant higher median score on

Fig 3. Factors contributing to clinical decisions (n = 68). Data is pictured as: (median, interquartile range),� only for ENT surgeons

(n = 58).

https://doi.org/10.1371/journal.pone.0226743.g003

Table 4. Awareness and use of different databases by respondents (n = 68).

Database Median IQR

Magazine of (Dutch society of) otorhinolaryngology 5 2

Dutch Medical Magazine (NTvG) 4 2

Pubmed/Embase 6 1

National guidelines (ENT / CBO) 6 0

Google 5 2

Cochrane 4 1

UpToDate 4 2

1: unknown, 2: aware of the existence but I don’t use it, 3: I know how to find it but I don’t use it, 4: seldom use (<1x

month), 5: occasional use (± 1 month), 6: often (weekly), 7: always (daily).

https://doi.org/10.1371/journal.pone.0226743.t004
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the question: During outpatient clinic consultations, I have sufficient time to work according to
the principles of EBM than ENT surgeons. This might be explained by factors related to their

experience, such as clinical decision making. However we cannot confirm this in our data.

We found that access to full text-files from different databases differs between various loca-

tions. Access to full-text files also depends on the subscriptions to scientific magazines of the

different hospitals or individuals. This, again, underlines the importance of the need for a

movement towards open access publication.

Pubmed / Embase and ENT guidelines are the most popular databases used by the partici-

pants of our study. However, an earlier study in the Netherlands, showed that 45% of all Dutch

ENT surgeons showed nonadherence to these guidelines.[8] Even though respondents con-

sider the national guidelines as a popular database based on our study, they do not always

adhere to their advices. This fits the outcome of our study of how ENT surgeons make clinical

decisions in which ‘retrieving evidence’ scored relatively low compared to e.g. ‘gut feeling’ or

‘personal preferences.’

Some methodological issues need to be addressed. The response rate of only 11% is a limita-

tion to our study. This might mean that some differences might not have been verified, due to

reduced statistical power. The recruitment through e-mail instead of postal services might be

related to the limited response rate. Also the electronic questionnaire system was technically

not accessible for mobile Apple products. Another explanation might be that the respondents

are saturated by the amount of questionnaires they might receive. One could argue that

response bias is suspected by the differences in characteristics of the respondents. However as

seen in Table 1, our study participants are representative of the complete population of Dutch

ENT surgeons.

ENT surgeons registered less than ten years are over represented in our study. This might

indicate a more positive attitude towards EBM, compared to ENT surgeons registered longer.

‘Younger’ surgeons might have had more experience with EBM in university and during their

residency, because of the creation of EBM’s definition in 1996.[2] Surprisingly, our results do

not show many differences in attitude and behaviour between groups of ENT surgeons with

different decades of registration. This raises questions to whether the ‘extra’ education younger

surgeons received are of major influence on EBP, or that older surgeons have actively retrained

themselves. Another question raised is whether the attitude and behaviour on EBM is as

important a factor on the actual practice of EBM, assuming that EBM attitude and behaviour

have improved over the years. According to Chapman et al. there is little change in the amount

of patients that receive evidence-based care in internal medicine, comparing data from 1995

and 2013. In 1995, 82% of internal medicine patients received evidence-based treatment, com-

pared to 84% in 2013 [3,25]. To fully comprehend the extend of the influence of EBM attitude

and behaviour in the Dutch ENT care; one first needs to perform an audit on the amount of

evidence based care in Dutch ENT care. To our knowledge no study to this extend has been

performed.

Future research should investigate how to solve the experienced barriers and the effect on

practicing EBM. EBM competency is not limited to attitude and behaviour, but does also entail

knowledge and skill.[17] In order to fully comprehend EBM competency in Dutch ENT sur-

geons, research assessing knowledge and skill would be additive to our current study.[26]

Also, an educational intervention (face-to-face meetings, clinically integrated teaching) could

improve EBM attitude and thereby indirectly influence EBM behaviour.[27,28]

In conclusion, Dutch ENT surgeons and residents scored moderately positive on the

McColl questionnaire, assessing attitude. The main barriers they experience are time related.

ENT surgeons use their own preference and gut-feeling most in making a clinical decision.
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