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Corresponding Author ABSTRACT

Kamil Kokulu Aim: Bedside ultrasonography (US) is a frequently used tool to facilitate diagnosis and treatment in
emergency departments (EDs). The primary aim of our study was to evaluate the characteristics of
emergency physicians’ use of bedside US. Our secondary aim was to analyze factors affecting the
regular use of bedside US.
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Material and Methods: This was a descriptive cross-sectional survey study conducted with physicians
working in EDs. The study was carried out using a 15-item questionnaire in 2020, and the results were
analyzed with the Statistical Package for the Social Sciences software.

Results: The questionnaire was sent to 965 physicians working in the EDs of 48 different hospitals, and
the data of 684 (71.5%) that responded to all items in the questionnaire were included in the study. The
EDs of the hospitals included in the study had at least one US device, and 82% of them were equipped

Received with three probes. It was observed that 152 (22.2%) of the emergency physicians did not use US at all,
05.01.2021 and 532 (77.8%) used US regularly, albeit rarely. The most common area of use for US in the ED was
Revision focused assessment with sonography in trauma, followed by procedural guidance [432 (63.2%) and 308
16.01.2021 (45%), respectively]. Of the physicians who did not use bedside US regularly, 33.3% (n=96) stated that
Accepted they did not use it due to their lack of training. In addition, the interest of emergency physicians in US
19.01.2021 education was measured as 7+3 points. It was observed that the conditions associated with frequent

use of bedside US were gender, inclusion of US training during residency, and duration of the availability
of an US machine in the emergency clinic.

Conclusion: This study showed that emergency physicians had a high interest in using bedside US.
The greatest obstacle to the use of US was insufficient training. Therefore, emergency physicians
should be offered regular US training programs sand those that have not received US training should be
encouraged to participate in such programs.
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Amagc: Acil servislerde yatakbasi ultrasonografi (US) teshis ve tedavinin kolaylastiriimasi icin sik
kullanilan bir aractir. Calismamizin birincil amaci, acil hekimlerinin yatak basi US kullanim 6zelliklerini
degerlendirmektir. ikincil amacimiz ise, yatak basi US’nin diizenli uygulanmasini etkileyen faktorleri
analiz etmekiir.

Gere¢ ve Yontemler: Calismamiz, acil servislerde galisan hekimler ile gerceklestirilen tanimlayici
kesitsel bir anket calismasidir. Calisma, 15 maddelik bir anket ile 2020 yilinda gercgeklestirildi ve
(o) WS sonuglar Statistical Package for Social Sciences programi ile analiz edildi.
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Bedside Ultrasound in the Emergency Room

Bulgular: 48 farkli hastanenin acil servislerinde gérev yapan 965 doktora génderilen anketten tam doldurulan 684 (%71.5)’0 ¢alismaya
alindi. Calismaya dahil edilen hastanelerin acil servislerinde en az bir adet US cihazi vardi ve bunlarin % 82’si ti¢ propluydu. Acil hekimler-
inden 152 (%22.2)’sinin hi¢c US kullanmadigi, 532 (% 77.8)’sinin ise nadiren de olsa dizenli US kullandigi gorldi. Acil serviste US’nin en
sik kullanim yeri FAST (Focused assessment with sonography in trauma), ardindan ise prosedurel islemlerdi (sirasiyla 432 [%63.2] ve 308
[%45]). Dizenli yatakbasi US kullanmayan doktorlarin %33.3’Untn (n=96) egitim eksikligi nedeniyle US kullanmadigi gérildi. Ayrica acil
servis hekimlerinin US egitimine olan ilgisi 7+3 puan olarak 6l¢lldi. Yatakbasi US‘nin sik kullanimi ile iligkili durumlarin: cinsiyet, US egiti-
minin asistanlik egitimi strecinde alinmis olmasi ve acil kliniginde US makinesinin mevcut olma suresi oldugu gorildu.

Sonug: Bu calisma, acil hekimlerinin yatakbasi US kullanimina ilgilerinin ylksek oldugunu gésterdi. US kullaniminin éniindeki en biyk
engel, yetersiz gorilen egitimdi. Bu sebeple acil servis hekimlerine diizenli olarak US egitimi verilmeli ve egitim almayanlar egitime tesvik

edilmelidir.
Anahtar Sozciikler: Acil servis, Yatakbas! ultrasonografi, Egitim

INTRODUCTION

In recent years, bedside ultrasonography (US) has become
an increasingly used tool in many specialties, especially in
emergency medicine (EM) (1). The American College of
Emergency Physicians (ACEP) US manual emphasizes
that emergency bedside US performed by emergency phy-
sicians constitutes a basic skill in EM applications (2). The
application areas of US in the emergency department (ED)
are increasing day by day, and they increase the efficacy of
treatments undertaken in emergency situations (3-5). While
the use of US in EDs was initially limited to focused as-
sessment with sonography in trauma (FAST), today it has
a wider range of use. In recent years, bedside emergency
US has taken its place as an indispensable tool similar to a
stethoscope for emergency physicians.

In order to use US in EDs, emergency physicians should be
adequately trained and apply this training to clinical prac-
tice. For an effective use of US, sufficient and practical ma-
terials should be available. EM specialists working in the
ED usually receive training on the use of US during their
residency (6,7). However, the frequency and characteris-
tics of US use by emergency physicians in Turkey remain
unknown. Therefore, the main aim of our study was to ex-
amine the US use characteristics of physicians working in
EDs, and the secondary aim was to analyze factors affect-
ing regular US use.

MATERIALS and METHODS

This prospective, cross-sectional survey study was conduct-
ed during the first 20 days of December 2020 after receiving
approval from the local ethics committee (approval number:
2020/09-26). The participants were EM specialists and res-
idents working in EDs in Turkey. Emergency physicians
working in different hospitals in Turkey were invited to par-
ticipate in an online survey prepared using Google Forms®
software (Google, California, United States of America).
The survey invitation was delivered to the participants via
e-mail, SMS message, and social media groups. Individual
consent was required on the first page of the questionnaire,

and only those that provided consent were included in the
study. The survey used in the study consisted of a total of
15 questions. Demographic information was collected, in-
cluding age, gender, length of service in the ED, and profes-
sional status (EM specialist or EM resident). The following
four questions inquired about explanatory factors related to
whether emergency physicians received US training during
residency, whether they had received US training more than
once, frequency of US use, and reasons for not using US
(for physicians that reported to rarely or never use US). In
addition, the emergency physicians were asked about the
average number of cases in which they used bedside US
per month, types of bedside US they most frequently used,
features of the US device in their departments, how many
years the US device had been available in their depart-
ments, and whether they thought US training should be in-
cluded in routine medical school curriculum. The last ques-
tion measured the interest of the emergency physicians in
US training based on a visual analog scale of 0 to 10 (0: not
interested, 10: very interested).

In order to evaluate the frequency of US use by emergency
physicians, the question, “How often do you use US in the
ED?” was posed, and the responses were divided into four
categories: 1- every day (in every patient with an indication
for emergency US imaging in every shift), 2- regularly (at
least one patient in every shift or at least once a week), 3-
occasionally/rarely (at least once a month), 4- never. Bed-
side US types performed by emergency physicians were di-
vided into six categories: 1- FAST, 2- procedural guidance,
3- cardiac/hemodynamic assessment (evaluation of peri-
cardial tamponade or effusion, cardiac activity/contractility
in patients with cardiac arrest, hypotensive patients, and
inferior vena cava), 4- abdominal assessment (e.g., abdom-
inal aortic aneurysm, acute cholecystitis, pericholecystic
fluid, and gallstones), 5- genitourinary assessment (e.g.,
ectopic pregnancy, hydronephrosis, pyelonephritis, globe
vesicle, and urinary stones), and 6- thoracic-airway assess-
ment (e.g., pneumothorax, pleural effusion or pneumonia,
and airway and tracheal assessment) (2).
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Statistical Analysis

The responses to the Google Forms® survey were collat-
ed in a Microsoft Excel® worksheet (Microsoft, Albuquer-
que, United States). The statistical analysis of the data was
performed using the Statistical Package for the Social Sci-
ences version 15.0 (SPSS Inc .; Chicago, IL, USA). Quali-
tative data were presented as frequency and percentages.
Quantitative data were expressed as mean + standard de-
viation (SD) in the case of normal distribution and as medi-
an (interquartile range [IQR]) in the case of non-Gaussian
distribution. The number of EM specialists and residents in
our country is approximately 4500. The sample size was
obtained through a web calculator (https://www.surveymon-
key.com/mp/sample-sizecalculator/), and it was found that
580 participants with a 99% confidence interval and a 5%
margin of error would be ideal.

The secondary aim of the study was to analyze factors af-
fecting routine US use. To achieve this, two groups were
compared: Group 1 consisted of physicians that stated that
they used US frequently (every day or regularly) and Group
2 comprised those that reported to use US rarely or never.

Factors associated with the frequency of US use were first
evaluated with a univariate logistic regression analysis.
Statistically significant variables (p < 0.05) in the univariate
analysis were further analyzed with multivariate logistic re-
gression using the forward stepwise method. Odds ratios
(ORs) and 95% confidence intervals (Cls) were calculated
for the variables included in the regression model. The fit
of the multivariate logistic regression model was evaluated
using the Hosmer-Lemeshow goodness-of-fit test. A p value
of less than 0.05 was considered statistically significant.

RESULTS

This survey was conducted with the participation of 956
emergency physicians from 48 hospitals (10 state hospi-
tals, 22 training and research hospitals, and 16 university
hospitals). The data of 272 individuals that did not complete
the survey were excluded from the study, and the study was
completed with 684 (71.5%) respondents. The mean age of
the participants was 33.6 + 10.4 years, and 60.5% (n =414)
were male. The characteristics of emergency physicians
are given in Table 1.

According to the results of the survey, there was at least
one US device in the ED of each hospital (two in nine hospi-
tals and more than two in six hospitals). The majority of US
devices (82%) had three probes (linear array, curvilinear ar-
ray, and phased-array/cardiac), while the remainder (18%)
had only two probes (linear array and curvilinear array).
Where a US device existed, there was at least one physi-
cian who used the device regularly. Of the EDs included in
the study, 18.8% had been using US devices for less than
five years, and 58.3% for less than 10 years.

The interest of the emergency physicians in US training was
measured as 7 + 3 points. Of all the participants, 84.5%
(578) considered that bedside US training should be in-
cluded in the routine medical school curriculum while 106
(15.5%) participants did not agree with this idea.

Of the emergency physicians, 396 (57.9%) stated that they
used US every day or regularly (Group 1). There were 288
physicians who occasionally/rarely used US or never used
US (Group 2). The univariate and multivariate logistic re-
gression analysis between the two groups is presented in
Table 2. We found that the physicians that received bedside
US training during residency tended to perform US more
frequently (p < 0.001). We also determined that the phy-
sicians working in clinics using US for less than 10 years
used US less frequently than those working in clinics with
US availability for more than 10 years (p < 0.001).

Table 1: Characteristics of the emergency physicians included
in the study

Variables Number (%)
Age (years)
<30 304 (44.4)
30-39 292 (42.7)
40-49 64 (9.4)
>50 24 (3.5)
Gender
Male 414 (60.5)
Female 270 (39.5)
Professional status
Emergency medicine resident 302 (44.2)
Emergency medicine specialist 382 (55.8)
Duration of working in the emergency department (years)
<2 124 (14.9)
3-5 234 (34.2)
6-10 168 (24.6)
11-20 124 (18.1)
>20 34 (5)
US training status
llltesci:(;e;\;i(;llus training during 334 (48.8)
Received other US training 350 (51.2)
Repeated US training
Present 96 (14)
Absent 588 (86)

US: Ultrasonography
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Table 2: Comparison of emergency physicians that frequently (Group 1) and rarely (Group 2) used bedside US in the emergency

department
. Group 1 Group 2 o] Univariate Analysis Multivariate Analysis
Factors affecting US use -
n=396 n=288 OR (95% CI) p Adjusted OR (95% CI) p
Age (years) 30.5+6.2 352x4.7 032 1.13(0.92-1.08) 0.21 1.21 (0.84-1.88) 0.39
Gender 0.01
Male 284 (71.7%) 130 (45.1%) 1 (Reference) - 1 -
Female 112 (28.3%) 158 (54.9%) 0.38 (0.17-0.71)  0.01 0.22 (0.09-0.642) 0.001
Duration of working in the
0.67
emergency department (years)
<2 81 (20.5%) 43 (14.9%) 1 (Reference) -
2-10 231 (58.3%) 171 (59.4%) 1.35(0.34-4.95) 0.53 1.79 (0.96-6.61) 0.72
>10 84 (21.2%) 74 (25.7%) 0.58 (0.11-2.15)  0.32 0.84 (0.46-7.12) 0.52
Professional status 0.51
Emergency medicine resident 187 (47.2%) 115 (39.9%) 1 (Reference) -
Emergency medicine specialist 209 (52.8%) 173 (60.1%) 0.88 (0.24-6.56) 0.45 0.98 (0.10-11.27) 0.85
US training status <0.01
Received US training during 11 61 o) 93 (32.3%) 1 (Reference) - 1 i
residency
Received other US training 155 (39.1%) 195 (67.7%) 0.24 (0.10-0.61) 0.001 0.11 (0.03-0.39) < 0.001
Duration of US availability in the
0.02
emergency department (years)
<5 51 (12.9%) 92 (31.9%) 1 (Reference) 1 -
5-10 163 (41.2%) 106 (36.8%) 2.35(1.67-7.28) 0.04 3.1 (1.92-6.52) 0.02
>10 182 (46%) 90 (31.3%) 3.52 (2.45-9.11) <0.001 5.44 (3.26-12.71) 0.001

US: Ultrasonography, Cl: Confidence interval, OR: Odds ratio.

m Regularly
™ Every day

W Never

Frequency (%)

Occasionally/rarely

70

60
W FAST

50 M Procedural guidance

m Cardiac US/and hemodynamic
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40
Abdominal
30

m Thoracic-airway

Frequency of use (%)

20
M Genitourinary
10

Figure 1: Frequency of the use of bedside ultrasonography by
emergency physicians

The emergency physicians performed bedside US in an av-
erage of 18 (IQR 14-35) cases per month. Figure 1 shows
the frequency of US use by emergency physicians. Among
the different areas of US use, FAST was the most com-

Figure 2: Types of bedside ultrasonography performed by
emergency physicians. Results expressed as the percentages
of 684 participants (multiple responses allowed).

mon (Figure 2). Lack of training was the main reason why
the physicians in Group 2 never or only rarely performed
bedside US. The reasons for not using US are presented
in Figure 3.
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Reasons for not using bedside ultrasonography

-
&

15%

= Lack of training

Difficult nature of training

Insufficient availability of
equipment

Not interested

= Excessive workload

6% .

8% = No financial gain
22%

Figure 3: The reasons why emergency physicians do not
use bedside ultrasonography. Results are expressed as
percentages of 288 participants.

DISCUSSION

This study showed that most of the emergency physicians
used bedside US (n = 532, 77.8%). However, there were
many obstacles to this application, the most important of
which was insufficient US training.

Most of the hospitals where the survey was completed had
at least one US device mainly used in the management of
trauma patients, and FAST was the most common area of
use for US. In a study published in 2018, it was reported that
approximately three-quarters (71%) of EDs in France had at
least one US device, and the rate of US use was 92% (8).
In other studies, the use of US was reported as 64.7% in
Italy and 90% in Australia (9,10). In our study, US was avail-
able in all EDs where our study was conducted, and 78%
of the physicians were using bedside US. The frequency of
bedside US use in the ED was similar to those reported in
previous studies. However, the rate of US device availability
in EDs was higher than in other countries.

In our study, it was observed that the female physicians
used bedside US less frequently than men. To our knowl-
edge, no other study has reported gender as a factor affect-
ing bedside US use. This may probably be as a result of a
bias since in our study the proportion of men that received
US training during residency was higher than that of wom-
en (64% versus 47%). Therefore, we consider that it is the
presence or absence of US training, not gender that affects
US use. We also determined that the physicians that re-
ceived US training during residency used bedside US more
frequently than those that received US training through oth-
er means (p < 0.001). The main reason for this is that US
training during residency is longer in duration and involves
more practice compared to other US trainings.

According to the results of our study, as the duration of US
device availability in the EDs increased, the number and fre-

quency of bedside US imaging applications also increased.
The physicians’ frequency of using US was higher in the
EDs where US was used for more than 10 years compared
to those in which this duration was shorter (p < 0.001). Pre-
vious studies have similarly shown that the frequency of US
use increases in the years after physicians receive new or
repeated US training (11,12). It has been observed that in
order to increase the use of US in EDs, bedside US training
should be offered for emergency physicians and it should
be repeated on a regular basis. The necessity of such train-
ing programs is supported by our finding that 34% of the
physicians that did not perform bedside US attributed this to
their lack of training.

Previous studies also showed that the main reason for not
performing bedside US was lack of training (13,14). In our
study, other common reasons for not performing bedside
US were the difficult nature of the training and excessive
workload. Bedside US training is usually provided during
residency, but apart from this, in-department trainings are
also organized in hospitals for those working in EDs. In ad-
dition, US courses and symposiums are organized by phy-
sician associations. The greatest problem encountered in
these programs is the lack of a consensus on the duration of
practical and theoretical training. Regarding the duration of
training, Bobbia et al. (15) showed that physicians that per-
formed more than 50 echocardiographs per month had bet-
ter diagnostic performance than those that performed fewer
of these procedures. However, the type of training and num-
ber of US procedures to be undertaken remain controversial
(16-18). Canadian guidelines recommend at least ten hours
of general US training and ten hours of echocardiography
training, followed by approximately 130 hours of practical
US training (19).

US training objectives for emergency physicians should be
clearly defined and modified if necessary by those respon-
sible for their training. It is also necessary to encourage
and standardize training programs. Establishing standards
for bedside US training in Turkey as well as in Europe will
increase the use of US and create a framework for US in-
dications and application level (20). In addition, each de-
partment or hospital should schedule additional training for
detailed US. Finally, in order for this training to be effective,
a certain number of annual US procedures should be im-
posed, and proficiency exams should be planned at certain
intervals.

The major limitation of our study was that the data were
collected using a survey, and respondents may over re-
port their use of US in questionnaires (13,21). Therefore,
an examination of the US data in the hospitals where the
study was conducted can increase the accuracy of the sur-
vey. Another limitation of our study concerned the relatively
small number of respondents considering the total number
of physicians working in EDs in the whole country.
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In this study, we determined that there were sufficient-
ly trained emergency physicians that used bedside US in
EDs. The most common areas of use for bedside US were
reported as FAST and procedural guidance. The greatest
obstacle to the use of US was inadequate training, and it
was found that the emergency physicians were interested in
receiving such training. Regular training should be offered
for emergency physicians and those that have not received
such training should be encouraged to do so.
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