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Background: Trauma has become a leading cause of death in developing countries such as Thailand. After graduating from
the medical school, medical students have to work as emergency physicians in rural areas in the first 3-year term of
government service.

Objective: Our goal was to improve students’ confidence on performing Focused Assessment with Sonography in Trauma
(FAST).

Material and Method: The one-day small group-training course was organized at the Faculty of Medicine, Srinakharinwirot
University between January and December 2016. A total of 120 medical students particitpated in the small group workshop;
the participants were divided up into 7 to 8 participant/groups. The training program initiated with a one hour lecture by an
instructor and spent 6 hours in hands-on practice sessions with simulated patients. The participants completed a questionnaire
in the confidence of basic knowledge on equipment use, ability to illustrate 4 standard views and decision-making in FAST;
based on a 5-point Likert scale. The confidence scores between pre-and post-workshop questionnaires were compared by
paired t-test statistical analysis.

Results: There was a significant improvement of the confidence in basic ultrasound knowledge, comfort ability in equipment
use, the ability to demonstrate 4 standard views in FAST and the ability to make decisions about trauma patients after the
educational intervention. The mean overall score of pre-and post-workshop were 25.8 and 38.6, respectively (p<0.001). Our
results verify the effectiveness of small group workshops as an excellent training model for practice in FAST.

Conclusion: The small group workshop is an effective model of training for better performance in FAST. Small group hands-
on workshop is a valuable educational method for achieving an experience by the students even in the limited resources
situation.
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Trauma has become a leading cause of death
in developing countries, such as Thailand, for which
mortality rates are as high as 61.5 deaths per 100,000 of
the population. Abdominal injury is major cause of
death in trauma patients®?, Focused Assessment with
Sonography in Trauma (FAST) is helpful to diagnose
abdominal trauma, with a sensitivity and specificity of
86% and 99%, respectively. The accuracy of FAST to
diagnose blunt abdominal trauma is as high as 97%¢4,

After graduating from medical school,
physicians in Thailand spend the first three years of
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service working in hospitals in rural areas, including
the emergency departments of such hospitals®. The
ultrasound assessment of the patients with abdominal
trauma is an important part of the initial evaluation at
emergency room. Hence, basic ultrasound skills should
be integrated into the curriculum. There was some
variability in training models for medical students to
gain experience in performing FAST, such as a simulator
and animal or cadaver training models. However, such
training methods are more expansive than training on
simulated patients®®,

Therefore, we conducted a one-day intensive
small group hands-on workshop for training in FAST
using simulated patients for the undergraduate
curriculum. To this end, it demonstrated whether the
feasibility of the short course small group workshops
could improve the confidence of the student in
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performing FAST. The confidence of the students was
assessed on the basic knowledge of equipment setting
and usage, the ability to demonstrate 4 standard views
on FAST and decision making in FAST. The confidence
scores before and after the training course were
compared after completion of teaching sessions.

Material and Method

The one-day small group-training course was
organized at Faculty of Medicine, Srinakharinwirot
University from January to December 2016. One
hundred and twenty, 6" year medical students
participated in the small group workshop; the
participants were divided into 7 to 8 participant/groups.
The training program initiated with 1 hour lecture by
the instructor of the course with the basic knowledge
of ultrasound usage and how to demonstrate the 4
standard views in FAST. Afterwards, the medical
students spent 6 hours in intensive hands-on practice
session in a basic equipment setting and practiced the
FAST procedure on a simulated patient (Fig. 1).

The authors applied the questionnaire from
the study of Crouch AK et al, reported in 2010, and
translated the questionnaire into Thai®. The questions
included the ability to choose the correct ultrasound
probe, to adjust settings of the ultrasound machine, to
adjust depth and gain, to demonstrate the 4 standard
views in FAST and to make decisions in trauma patients.
The participants where ask to complete a questionnaire
pre-and post-workshop, based on a 5-point Likert scale
(0 =no confidence and 5 = high confidence).

The results were collected in an excel
datasheet, the statistical analysis was performed by
Microsoft excel 2016. The confidence scores from the
pre-and post-workshop questionnaires were reported

for mean scores (+ standard deviation) and compared
by paired t-test statistical analysis; with p<0.05 was
considered statistically significant.

Results

The results of the study demonstrate that an
intensive small group hands-on workshop significantly
improved the confidence of the medical students in
performing FAST. The pre-and post-workshop scores
in each assessment questions included the ability to
choose the corrected probe (pre: 3.5, post: 4.7, p<0.001),
correct orientation of the probe (pre: 3.3, post: 4.6,
p<0.001), and adjustment of depth and gain (pre: 2.4,
post: 4.1, p<0.001).

The participants showed their confidence in
demonstrating the 4 standard views in FAST as
subcostal view (pre: 2.6, post: 4.2, p<0.001), right upper
quadrant view (pre: 3.0, post: 4.3, p<0.001), left upper
quadrant view (pre: 2.8, post: 4.2, p<0.001), pelvic view
(pre: 2.8, post: 4.4, p<0.001), respectively.

The final assessment tools included the
overall ability to perform FAST (pre: 2.6, post: 4.1,
p<0.001), and make clinical decisions in trauma (pre:
2.6, post: 4.0, p<0.001). Total confidence scores for
practice in FAST (pre: 25.8, post: 38.6, p<0.001) also
improved at the end of the training session. The
participant evaluation of the confidence scores on pre-
and post-workshop in FAST skill are illustrated in
Table 1.

Discussion

Diagnosis of abdominal injury is challenging
for physicians working in an emergency department.
FAST is as effective as diagnostic peritoneal lavage
(DPL) and computed tomography (CT) scan for

Fig. 1
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Ilustrated the small group hands-on training session in FAST. (A) A brief lecture from instructor of the course, (B)
Hands-on training session on the simulated patient).
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Table 1. The participant evaluation of the confidence score on pre- and post-workshop in FAST skill

Skill in FAST Pre-workshop Post-workshop p-value
confidence score confidence score
(mean + SD) (mean + SD)
Ability to choose the correct probe 3.5+0.9 4.7+0.3 <0.001
Correct orientation of the probe 3.3+0.9 4.6+0.4 <0.001
Adjustment of depth and gain 2.4+0.9 4.1+0.5 <0.001
Ilustration of subcostal view 2.6+0.9 4.240.5 <0.001
Ilustration of RUQ view | 3.0+1.0 4.3+0.5 <0.001
llustration of LLQ view 2.8+0.9 4.2+0.6 <0.001
Ilustration of pelvic view 2.840.9 4.4+0.5 <0.001
Ability to perform FAST in trauma patient 2.6+0.9 4.1+0.4 <0.001
Ability to make a clinical decision on FAST exam 2.6+0.92 4.0+0.5 <0.001
Overall confidence score on FAST skill 5.8+4.0 38.6+2.3 <0.001

FAST = Focused assessment of sonography in trauma; RUQ

detection of hemoperitoneum®, The benefit of FAST
includes 1) easy and quick diagnosis in abdominal
trauma, 2) suitable for patients with unstable
hemodynamic who cannot be transferred to the CT
scan room, and 3) could be easily learnt by the
physicians, even for non-radiologists or non-
surgeons®b),

Currently, the standard hands-on training
model for practice in FAST has not been determined.
The traditional teaching in FAST usually requires live
human models (simulated patients), which is an easy
way to gain experience in demonstrating normal
anatomic landmarks in FAST®2. The ultrasound
simulator is an effective teaching model, with the
advantage of being able to simulate virtual normal
anatomy as well as intra-peritoneal fluid®®). However,
training in ultrasound simulator is more expensive than
training in simulated patients, for which a machine
would cost 3372 USD plus a maintenance cost of 2618
USD/year®, This is not suitable for the socioeconomic
status of Thailand. As a result, there is no widespread
use of simulators in medical education in Thailand.
Consequently, we conducted a small group hands-on
training session in our department with the purpose to
support the medical students to gain experience in
performing FAST.

The previous studies demonstrated that the
trauma ultrasound workshop in simulated patients was
as effective as a simulator machine for the physicians
in terms of basic knowledge of ultrasound,
comfortability in using the ultrasound, and the ability
to identify intra-peritoneal fluid®>®, These findings
supported the results of our study that the small hands-
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= Right upper quadrant; LLQ = Left upper quadrant

on group workshop was helpful to improve the
confidence of the students in ultrasound knowledge,
ease in using the ultrasound machine, the ability to
demonstrate 4 standard views in FAST and the ability
to make decisions in trauma patients after the
educational intervention.

The limitations of this study included; the
study reported only the confidence and feasibility
of the students to perform FAST do not include the
patient’s clinical data. The previous study
demonstrated that the operator confidence was not
associated with the accuracy of the interpretation of
FAST(", Hence, the participants should be evaluated
for their skills in FAST by OSCE examination; a long-
term retention in skills to perfom the FAST should be
evaluated in clinical practice after graduating from
medical school.

Finally, the integration of basic emergency
sonography in the curriculum could promote the
concept of “point-of-care ultrasonography” in which,
the physicians can use a bedside ultrasound as a part
of the initial assessment and evaluation of the
emergency patients especially FAST in traumatized
patients®®. The authors encourage the the FAST
training program for undergraduate medical students
be improved for clinical practice as an emergency
physician in rural areas after graduating from medical
school.

Conclusion

The intensive small group hands-on training
workshop is an effective model for better performance
in FAST. The training session could help participants
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gain the basic knowledge in ultrasound setting, the
feasibility in using the equipment, improvement in
the confidence and experience in using FAST in
emergency situations. The small group workshop
benefits medical students even in a limited resources
situation.

What is already known on this topic?

Focused Assessment with Sonography in
Trauma (FAST) is helpful for diagnosis of
hemoperitoneum with a high sensitivity and specificity
in blunt abdominal trauma (86% and 99%, respectively).
Currently, the education in FAST is based on an
ultrasound simulator and traditional hands-on
workshops in a simulated patient format.

What this study adds?

Small group hands-on workshops are a
valuable educational method for gaining experience
in FAST even for students in a limited resource
situation.

Acknowledgements
The authors are grateful to all the staff at the
study center who contributed to this study.

Potential conflicts of interest
None.

References

1. Bavonratanavech S. Trauma care systems in
Thailand. Injury 2003; 34: 720-1.

2. Kortbeek JB, Al Turki SA, Ali J, Antoine JA,
Bouillon B, Brasel K, et al. Advanced trauma life
support, 8th edition, the evidence for change. J
Trauma 2008; 64: 1638-50.

3. Chung KL, Kam CW. Emergency ultrasonography
in a patient of blunt traumatic haemoperitoneum.
Hong Kong J Emerg Med 1995; 2: 104-7.

4. Tsui CL, Fung HT, Chung KL, Kam CW. Focused
abdominal sonography for trauma in the
emergency department for blunt abdominal trauma.
IntJ Emerg Med 2008; 1: 183-7.

5. Church AL, Plitponkarnpim A. Emergency medicine
in Thailand. Ann Emerg Med 1998; 32: 93-7.

6. Knudson MM, Sisley AC. Training residents using
simulation technology: experience with ultrasound
for trauma. J Trauma 2000; 48: 659-65.

7. Bentley S, Mudan G, Strother C, Wong N. Are live
ultrasound models replaceable? Traditional versus
simulated education module for FAST exam. West

S124

10.

11.

12,

13.

14.

15.

16.

17.

18.

JEmerg Med 2015; 16: 818-22.

Gogalniceanu P, Sheena Y, Kashef E, Purkayastha
S, Darzi A, Paraskeva P. Is basic emergency
ultrasound training feasible as part of standard
undergraduate medical education? J Surg Educ
2010; 67: 152-6.

Crouch AK, Dawson M, Long D, Allred D,
Madsen T. Perceived confidence in the FAST exam
before and after an educational intervention in a
developing country. Int J Emerg Med 2010; 3: 49-
52.

Chambers JA, Pilbrow WJ. Ultrasound in
abdominal trauma: an alternative to peritoneal
lavage. Arch Emerg Med 1988; 5: 26-33.

Radwan MM, Abu-Zidan FM. Focussed
Assessment Sonograph Trauma (FAST) and CT
scan in blunt abdominal trauma: surgeon’s
perspective. Afr Health Sci 2006; 6: 187-90.

Salen P, O’Connor R, Passarello B, Pancu D,
Melanson S, Arcona S, et al. Fast education: a
comparison of teaching models for trauma
sonography. J Emerg Med 2001; 20: 421-5.
Varkey P. Practice-based learning and improvement
curricula: a critical opportunity to educate future
physicians and leaders. J Grad Med Educ 2011; 3:
12-3.

Oostenbrink JB, Koopmanschap MA, Rutten FF.
Standardisation of costs: the Dutch Manual
for Costing in economic evaluations. Pharmaco-
economics 2002; 20: 443-54.

Ali J, Rozycki GS, Campbell JP, Boulanger BR,
Waddell JP, Gana TJ. Trauma ultrasound workshop
improves physician detection of peritoneal and
pericardial fluid. J Surg Res 1996; 63: 275-9.
Damewood S, Jeanmonod D, Cadigan B.
Comparison of a multimedia simulator to a human
model for teaching FAST exam image interpretation
and image acquisition. Acad Emerg Med 2011; 18:
413-9.

Brooks A, Davies B, Smethhurst M, Connolly J.
Prospective evaluation of non-radiologist
performed emergency abdominal ultrasound for
haemoperitoneum. Emerg Med J 2004; 21: 5.
Arafat R, Golea A, Daramus I, Badea R. Medical
education for emergency physician focused on
basic competence (Focused Assessment with
Sonography in Trauma). Evaluation of the
Romanian national program: “Regional Emergency
Medical Services Systems”. Med Ultrason 2011;
13:283-91.

J Med Assoc Thai Vol. 100 Suppl. 8 2017



I ! I 4

msausIuAMsuYYngugg iy IeHAnA Mg MuazA wsilavesidaumelumsninans Focused

Assessment with Sonography in Trauma (FAST)

7390 AaITTIUE, FIINID JAVYIA

[ 4 4da A

a d’ v 4’ 4’ asq < I3 = ¢ Y A vAa
ANHaN: ﬂ7ﬂﬂﬁmﬁ)il?flc’;]llﬁl7’727!171!5"77!W@fﬂiﬂ?m’lWﬂyﬂﬂﬂﬁ?m/ﬁ’mﬂyi’lﬁ ‘W!ﬂallﬂﬂllW?’lﬁﬁmﬂflﬁﬂﬁymﬂ?ﬂﬂﬂc‘]ﬂ]ﬁjﬂﬂﬂﬂﬂ

v
Y 11

4 A uud’ a 2 4 ud’qq ryd v 0 a v ! 4”’4’”«:/
hauiimadandanunungnidy Suinnudiagidaunmesznauinnuguaz e mnglumsasasysziuuazimsyaemasnteilasy
Y 14
oviamaluiiaany

I vy
A o A o

Tnatlszaun: vlemenannnnugiugwuazailoveaidaunnglumsiniaams Focused Assessment with Sonography in Trauma
I} A 1 v
(FAST) wialslumsiiagsmsnasuluvaane

¢ Y1 4

Taquaz3sms: umsdanisAneysudafuanisuyungueeslaeiidnummennyneysua oy 120 Ay (aaunme 7 8 8 Ayngu)
! A = A o a’ aL i g yaa 7 % o o
SEMINIASUAUNTIAN O ABUUTIAN WA, 2559 maAnasusuamsysseny | 91l laserorsenaen sinsiulmidaunmne ladmiiaoms
v U 13 L4 ! vy U
FAST Tuthesaoaduim 6 $ilue wazInidaummeniuyyaoyarioysiiunnmgiugiulunts ultrasound Avaallaluntsim

14 1
rinans FAST uasmsulana FAST Tumaadinlaglouyyaoyamuyy S-point Likert scale mmsufseunevazuuunruiula
1 14
newuasyaImsAneysulaelyadd paired t-test
= a a v o ' o Vdv o 4 g o

HamsAny: MsAneysNLTUAMsUYRgueRs Ay IeNAATIFIN UM ultrasound, AN YeNU UM RGNS FAST

J % a ’ R S frog
uasaadeulumaszgnalanaveamsan FAST snlylumsnaumumsinsgihenlasvevamalaesiainiodiayy lnewynianuaages
AzuuA oA IRgTIunOMIA AIM AN YSUTOIARLIMIMAY 25,8 Uas 38.6 mwaAy (p<0.001)

1 T 1 4 1 v LA 72

asyl: msfheysuBaguiansuyunguessansayIeianiaguaza il dviaaunme lumsiiaoms FAST lneensiisansam

[

Tngdimlyore lugadamunzaudvanmmidiauuaziasygnavesszinalng

J Med Assoc Thai Vol. 100 Suppl. 8 2017 S125



