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Background. With the implementation by family physicians of the Ottawa Ankle Rules (OAR), which are clinical decision 
rules for ankle trauma, referral rates to secondary hospitals could be decreased and the majority of these problems could be resolved 
for patients in primary care. 
Objectives. The aim of this study was to determine the awareness levels of OAR among primary care physicians, and to show the 
importance of OAR.
Material and methods. This research was planned as a volunteer-based, descriptive survey study conducted with practicing family 
physicians. An online questionnaire was delivered to participants through e-mail groups of family medicine associations over 3 months.
Results. A total of 456 physicians responded to the questionnaire, comprising 307 (67.3%) females, and 149 (32.7%) males. OAR were 
known and used by 10.7% of the respondents. Most physicians thought OAR is appropriate for evidence-based medicine (94.5%), use-
ful to clarify X-ray requirements (95%) and to reduce the cost of healthcare (94.3%).
Conclusions. As the healthcare system requires primary care physicians to deal with traumatic ankle/foot injuries, there should be 
a greater awareness of the OAR, with information and training given to all primary care physicians.
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Background

Clinical decision rules enable physicians to make systematic 
and evidence-based clinical judgements [1–3]. The rate of appli-
cation of these rules increases according to their academic accep-
tance, cost-effectiveness, simplicity and algorithmic structure [4].

Research on clinical guidelines suggests that these algo-
rithms for helping to make diagnostic and therapeutic decisions 
are not sufficiently used by primary care physicians in their daily 
clinical practice. However, sometimes the inappropriate use of 
these algorithms leads to ineffectiveness and unnecessary diag-
nostic tests [5–7].

Various radiography guides have been prepared to avoid 
misdiagnosed fractures after foot and ankle injuries [8–10]. The 
Ottawa Ankle Rules (OAR) are one of the most widely used and 
well-established guides in medical practice to determine the 
need for radiography [10–12]. OAR is a set of globally accepted 
rules established by Canadian researchers to clarify the indica-
tion of requesting an X-Ray for patients with traumatic foot and 
ankle injuries [11–15]. Several studies and systematic reviews 
have shown that OAR has sensitivity of 98–100% and specificity 
of 40–48% [1, 7, 10, 14, 16].

The number of emergency medicine physicians will not 
meet workforce needs for decades, and family physicians will 
be needed in the workforce [17]. Primary care physicians are of-
ten confronted with foot/ankle injuries, although the frequency 
of these is unknown [13]. Despite the fact that approximately 
10–25% of these patients have fractures, almost all go for a ra-
diographic examination [11, 18–21]. As in many other countries, 
there are no radiographic imaging facilities in primary care in 

 

An ankle X-ray series is required only 
if there is pain in the malleolar zone 
and if there are any of these findings:
•	 Bone tenderness along the distal 

6 cm of the posterior edge of the 
fibula or tip of the lateral malleo-
lus (A)

•	 Bone tenderness along the distal 6 
cm of the posterior edge of the tib-
ia or tip of the medial malleolus (B)

•	 Inability to bear weight for four 
steps both immediately after injury 
and in the emergency department

A foot X-ray series is required only if 
there is pain in the midfoot zone and if 
there are any of these findings:
•	 Bone tenderness at the base of the 

5th metatarsal (C) 
•	 Bone tenderness at the navicular 

(D)
•	 Inability to bear weight both im-

mediately after injury and in the 
emergency department

Figure 1. Scheme of the Ottawa Ankle Rules (figure is rearranged)

Turkey. Therefore, patients presenting with traumatic foot/ 
/ankle injuries to family physicians are referred to hospital 
emergency departments in Turkey, whereas, whereas if OAR 
were to be applied, only patients with OAR positivity would be 
referred for radiography rather than every case [22, 23]. Con-
sequently, the implementation of OAR to appropriate cases by 
family physicians may decrease the referral rates to secondary 
hospitals and may resolve the vast majority of these patient’s 
problems in primary care.

A) Posterior edge or 
tip of lateral malleolus

C) Base of 5th 
metatarsal

Malleolar zone

Midfoot zone

D) Navicular

MEDIAL VIEWLATERAL VIEW

B) Posterior edge 
or tip of medial 
malleolus
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It has been reported in literature that the use of OAR reduc-
es unnecessary radiography, thereby reducing both exposure of 
the patient to radiation and the cost burden caused by radiog-
raphy [24, 25]. 

However, similar to other clinical decision-making pro-
cesses, various studies have shown that the awareness and the 
usage of OAR differ from country to country [26]. It has been 
reported that the awareness of OAR varies between 21% and 
99%, and usage varies between 33% and 70% [26].

Objectives

No research has been carried out concerning the aware-
ness of OAR in Turkey. However, there is a widespread practice 
of family medicine in primary care in Turkey. Ankle injuries are 
also common according to epidemiological data [27, 28]. The 
purpose of this study was to determine the awareness of OAR 
among primary care physicians in Turkey. 

Material and methods

There are approximately 26,000 physicians providing pri-
mary care services in Turkey (family medicine residents, fam-
ily medicine specialists, faculty members, general practitioners, 
contracted family medicine specialty students [CFMS]). This 
research was planned as a  descriptive survey study based on 
the voluntary participation of physicians who are practicing as 
a  family physician. The scope of the research was constituted 
by the physicians determined above. Approval for the study was 
granted by the Clinical Research Ethics Committee of Marmara 
University Faculty of Medicine (15.09.2017/09.2017.587). The 
sample size of the study was calculated based on awareness 
studies of emergency physicians in five countries as 375 physi-
cians with a 95% confidence interval, 5% margin of error and 
75% predicted value [26]. Data were gathered through an on-
line survey delivered as an online questionnaire to participants 
through the e-mail groups of family medicine associations. The 
study was conducted over 3 months between 10.10.2017–
–10.01.2018, and a  total of 456 physicians voluntarily partici-
pated in the study. These respondents comprised 307 (67.3%) 
females and 149 (32.7%) males.

The questionnaire was prepared based on studies about 
OAR essentials and on an awareness study conducted in five 
countries [10–12, 24, 26]. To avoid preconceptions, the word 
“Ottawa” was not used in the title and it was not stated until the 
third question. The first item of the survey was related to the 
sociodemographic characteristics of participants. In the second 
question, participants were asked about their attitudes to re-
questing an X-ray for a patient with a traumatic foot/ankle injury 
when given OAR items individually. In the third question, they 
were asked about their awareness of OAR. Before proceeding to 
the fourth question, a brief description and illustration of OAR 
(Figure 1) were given. Finally, the participants were questioned 
about the benefits of these rules in contributing to the practice 
of medicine.

IBM SPSS Statistics version 18.0 software was used for sta-
tistical analysis. The Mann–Whitney U test was used to compare 
descriptive statistical methods, and quantitative non-paramet-
ric data for two groups. The Kruskal–Wallis test was used for 
the comparison of more than two groups. The Fisher–Freeman– 
–Halton test was applied in the comparisons of qualitative data. 
A value of p < 0.05 was accepted as statistically significant.

Results

The participating physicians ranged in age from 24 to 57 
years (median: 30 years), with an average of 31.76 ± 6.96 years. 
The mean time since graduation was 7.28 ± 6.87 years (range, 

1–33 years, median: 5). For the family medicine (FM) special-
ists, the time since graduation from the residency programme 
was mean 4.73 ± 6.57 years (range, new specialist – 27 years 
(median: 1)). 

Table 1. Occupations and workplaces of the study participants
Title n (%)
Family Medicine Resident 226 (49.5)
General Practitioner 103 (22.6)
Family Medicine Specialist 91 (20.0)
CFMS 25 (5.5)
Professor of FM 5 (1.1)
Assistant Professor of FM 4 (0.9)
Associate Professor of FM 2 (0.4)
Workplace n (%)
Teaching Hospital (University Hospital or Training 
and Research Hospital)

254 (55.7)

Family and Community Health Centre 164 (36.0)
State Hospital 30 (6.6)
Private Hospital/Clinic 8 (1.7)

All the conditions given in Table 2 are items of OAR. A direct 
X-ray should be requested if one or more of these clinical condi-
tions are present on ankle examination. 

The number of items selected as a clinical condition requir-
ing an X-ray was mean 3.25 ± 1.78 (range, 1–5) (Table 2).

Table 2. Evaluation of the clinical conditions requiring an X-ray 
for patients with traumatic ankle injuries (Survey Question 2: In 
which of the following condition/conditions would you take an 
X-ray?)
Clinical findings n (%)
Bone tenderness along the distal 6 cm of the poste-
rior edge of the tibia or tip of the medial malleolus

269 (59.0)

Bone tenderness along the distal 6 cm of the poste-
rior edge of the fibula or tip of the lateral malleolus

268 (58.8)

Bone tenderness on the navicular bone 255 (55.9)
Bone tenderness on the base of the fifth metatarsal 269 (59.0)
Inability to bear weight for four steps both immedi-
ately after injury and in the emergency department 

423 (92.8)

* Multiple selections made.

Table 3. Distributions of the number of chosen items according 
to the status of OAR awareness

OAR
Aware  
(n = 89)

Unaware  
(n = 367)

Total

The number of 
chosen items for 
clinical condi-
tions requiring 
an X-ray for 
patients with 
traumatic ankle 
injuries

1 28 (31.5%) 120 (32.7%) 148 (32.5%)
2 1 (1.1%) 27 (7.4%) 28 (6.1%)
3 5 (5.6%) 44 (12.0%) 49 (10.8%)
4 6 (6.7%) 16 (4.4%) 22 (4.8%)
5 49 (55.1%) 160 (43.5%) 209 (45.8%)

Of the total participants, 89 (19.5%) stated that they were 
aware of OAR, and 367 (80.5%) stated that they were not aware 
of OAR (Survey Question 3).

Only 49 of the 89 physicians who stated that they were 
aware of OAR evaluated all the items of OAR given individually 
in the previous question as an indication for taking an X-ray. 
They were accepted as physicians who know OAR, and these 
physicians were evaluated in statistical analyses.
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There was no statistically significant difference between the 
49 physicians who were aware of OAR and the 160 physicians 
who were unaware of OAR according to their titles (p = 0.732; 
p > 0.05) and workplaces (p = 0.883; p > 0.05) in respect of re-
questing an X-ray for 5/5 of the given clinical conditions.

There was no statistically significant difference between be-
ing aware of OAR (n = 49) and year of graduation (p = 0.786), 
workplace (p = 0.691) and title (p = 0.253).

The agreement of physicians with the expressions about the 
benefits of OAR in contributing to the practice of medicine was 
evaluated with a Likert Scale: strongly disagree (0), disagree (1), 
undecided (2), agree (3), strongly agree (4). The numerical rank-
ing was made, and the averages were compared in statistical 
analyses (Table 4). 

There was no statistically significant difference between the 
time since graduation and agreement with the expressions from 
1 to 8 indicating the benefits of OAR in contributing to the prac-
tice of medicine. (p > 0.05). 

A  statistically significant difference was found between 
the titles of physicians in respect of the statement: To protect 
against patient complaints (p = 0.045; p < 0.05). In the paired 
comparisons made to determine the level of significance, gen-
eral practitioners agreed with the statement at a  significantly 
lower rate than CFMS (p = 0.027) and specialist doctors (p = 
0.027). The agreement rates of family medicine residents were 
significantly lower than those of CFMS (p = 0.048) and special-
ist doctors (p = 0.041). No statistically significant difference was 
found in other paired comparisons (p > 0.05).

A statistically significant difference was found between the 
titles of physicians in respect of the statement: Reduction of un-
necessary radiation exposure (p = 0.009; p < 0.01). In the paired 
comparisons made to determine the level of significance, gener-
al practitioners (p < 0.01) agreed with this statement at a higher 
rate than family medicine residents (p = 0.002) and specialist 
doctors (p = 0.003). No statistically significant difference was 
found in other paired comparisons (p > 0.05).

There was no statistically significant difference between the 
titles of physicians in respect of agreement with the other ex-
pressions (p > 0.05).

A statistically significant difference was found between the 
workplaces of the physicians in respect of the expression: Re-
duction of unnecessary radiation exposure (p = 0.014; p < 0.05). 
In the paired comparisons made to determine the level of sig-
nificance, physicians working in family health centres and com-
munity health centres agreed with the statement at a  higher 
rate than those employed in Teaching Hospitals (University Hos-
pital or Training and Research Hospital) (p = 0.001; p < 0.001). 
No statistically significant difference was found in other paired 
comparisons (p > 0.05).

No statistically significant difference was determined be-
tween the workplace of physicians in respect of agreement with 
the other expressions (p > 0.05).

Discussion

This survey was designed to investigate the knowledge, atti-
tudes and behaviour of family physicians about OAR. The study 
participants comprised family medicine residents, family medi-
cine specialists and faculty members, CFMS and general prac-
titioners involved in family medicine practice. The majority of 
the participants were family medicine residents, and nearly 60% 
of the data was collected from Teaching Hospitals (Research & 
Training Hospitals and University Hospitals). This was followed 
by family physicians working in family health centres and com-
munity health centres (36%) and family medicine specialists 
working in State hospitals (6.6%). The results of this study may 
not reflect the entire population of family physicians, as the dis-
tribution within the subgroups was not regular. Since the vast 
majority of the participants were residents, the median age of 
the physicians was 30 years. This skewed distribution may have 
been caused by the delivery of the questionnaire online and 
that young physicians are more familiar with Internet technol-
ogy than older physicians [29].

Of the total respondents to the survey, 89 physicians stated 
that they were aware of OAR, 49 (10.7%) responded positively 
to all items of the rules when they were presented one by one, 
although they did not know that the survey was related to OAR. 
This suggests that only 10.7% (n = 49) of the physicians knew 
and used OAR for appropriate purposes, although 43.5% (n = 
160) of 367 physicians unaware of OAR stated that they would 
request an X-ray for all the given clinical conditions, which 
means that they applied the rules without knowing them as the 
“Ottawa Ankle Rules”.

Research in literature on the awareness of OAR has been 
mostly related to emergency physicians. Previous studies in Tur-
key are related to measuring the sensitivity and specificity of 
the rules [15, 30, 31]. In a  study by Brehaut et al. in Canada, 
99.2% of emergency physicians reported awareness of OAR 
[6]. Graham et al. conducted a  study about the awareness of 
OAR of emergency physicians in five countries (USA, Canada, 
France, UK, Spain) and Spanish physicians constituted the group 
of physicians with the lowest awareness (21%). OAR awareness 
reached 99% in the Canadian emergency physician group, 96% 
in the US, 91% in the UK and 69% in France. The reason for the 
higher awareness of OAR in English-speaking countries was said 
to be because the literature on OAR has been mostly published 
in English indexes [26].	

In the current study, 59% of the participants stated that an 
X-ray should be requested when there was bone tenderness on 
the basis of the 5th metatarsal, and 55.9% when there was bone 
tenderness on the navicular. These percentages have been re-
ported as 90% and 80%, respectively, in literature [6]. Of the 
current study respondents, 93% stated that “Inability to bear 
weight both immediately after injury and in the emergency de-

Table 4. Agreement of physicians to the expressions about the benefits of OAR in contributing to the practice of medicine

Agreement level

strongly agree agree undecided disagree strongly 
disagree

n (%) n (%) n (%) n (%) n (%)

1. Reducing the cost of healthcare 281 (61.6) 149 (32.7) 18 (3.9) 6 (1.4) 2 (0.4)

2. Appropriateness to evidence-based medicine 282 (61.8) 149 (32.7) 23 (5.1) 2 (0.4) 0 (0)

3. Clarification of X-ray requirement 269 (59.0) 164 (36.0) 16 (3.5) 7 (1.5) 0 (0)

4. To protect against malpractice 199 (43.6) 142 (31.2) 71 (15.6) 28 (6.1) 16 (3.5)

5. To protect against patient complaints 161 (35.3) 144 (31.6) 76 (16.7) 55 (12.0) 20 (4.4)

6. Reduction of unnecessary radiation exposure 259 (56.8) 151 (33.1) 32 (7.0) 13 (2.9) 1 (0.2)

7. Ease of application 215 (47.1) 199 (43.7) 35 (7.7) 5 (1.1) 2 (0.4)

8. Clarification of referral criteria 214 (46.9) 177 (38.8) 47 (10.4) 12 (2.6) 6 (1.3)
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partment” is an indication for X-ray, which has been widely ac-
cepted (75–90%) by participants in other studies in literature. 
The inability to bear weight immediately after trauma has al-
ways been accepted as a historical and conventional attitude of 
physicians for sending a patient for an X-ray, and this attitude 
has been shown in other studies in literature [6, 10].

At the end of the current study questionnaire, the partici-
pants were asked about the benefits of OAR in contributing 
to the practice of medicine. The vast majority of physicians  
(> 90%) agreed that the benefits of OAR were: Reducing the cost 
of healthcare, Appropriateness to evidence-based medicine, 
Clarification of X-ray requirement, Reduction of unnecessary 
radiation exposure and Ease of application. The rates of agree-
ment with other statements were: To protect against malprac-
tice – 74.8%; To protect against patient complaints – 66.9%; 
Clarification of referral criteria – 85.7%. These percentages 
demonstrate that physicians lean towards OAR and think that it 
is useful to practice the rules, which is consistent with the find-
ings of other studies [10–12, 24, 26]. With the aim of increasing 
the awareness of the rules during the learning process, it can 
be recommended that OAR are included in training programs 
in the internships of orthopaedics and traumatology, as well as 
emergency medicine as a part of undergraduate clinical medical 
education [32]. OAR should also be undertaken in postgraduate 
education as a part of the family medicine residency curriculum, 
since family medicine residents and specialists frequently treat 
ankle/foot trauma patients in the emergency departments of 
Teaching Hospitals and Integrated State Hospitals.

CFMS and family medicine specialists working in the field 
agreed at a higher rate than the residents that OAR may pro-
tect against patient complaints. This result can be interpreted as 
reasonable, since the legal responsibilities of the residents are 
relatively low [33] and they face fewer complaints and malprac-
tice suits, as they are protected by their institutions. Residents 
are still considered as students, and with the benefit of being 
in a Teaching Hospital, can consult other physicians and disci-
plines. This benefit is lost when working alone as a primary care 
physician in the community.

General practitioners agreed at a higher rate than residents 
and specialists with the statement of Reduction of unnecessary 
radiation exposure as a benefit for medical practice. The agree-
ment rate of physicians working in family and community health 
centres with Reduction of unnecessary radiation exposure was 
higher than that of physicians working in Teaching Hospitals. The 
reason for this could be because it is impossible or difficult to 
reach imaging modalities while working in family and commu-
nity health centres in Turkey. Family medicine residents and spe-
cialists who work in Teaching Hospitals and State Hospitals have 
greater access to imaging technologies, which enables them to 
make more requests for radiographic examination. Therefore, 
increasing the availability of imaging technologies increases 
the radiation exposure risk for patients due to the frequency of 
demands, as well as elevating the perception of the process as 
a norm. OAR has been shown to have extremely high sensitivity 
for prediction of a fracture, and the adoption of the rules by phy-
sicians leads to reduced use of ankle radiography [24].

Limitations of the study

Although this is the first study on awareness of OAR in Tur-
key, it has the limitations of self-administered surveys. There 
was also a  lack of representation of subgroups of family phy-
sicians as the study was based on voluntary participation. The 
distribution of respondents was skewed resulting in limited rep-
resentation of all family physician subgroups. 

Conclusions

The results of this study demonstrated limited awareness 
and practice of OAR among primary care physicians in Turkey. As 
the healthcare system requires primary care physicians to deal 
with traumatic ankle/foot injuries, there should be a  greater 
awareness of the OAR, with information and training given to all 
primary care physicians.

Source of funding: This work was funded from the authors’ own resources.
Conflict of interests: The authors have no conflict of interests to declare.
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