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Comparison of Lecture-based and CD-based Ultrasound and
FAST Training for Medical Interns in Emergency Wards

Background: Various training methods such as lecture-based and
media-aided methods are employed to train focused assessment
with sonography for trauma (FAST) technique during the
internship period. The current study aimed at comparing the
efficacy of lecture-based and CD-based approaches among medical
interns in emergency wards.

Methods: The current comparative study was conducted on 128
interns randomly assigned into two training groups. The first group
(n = 64) was trained through a one-hour training program based
on CD in a single session, and the second group (n = 64) was
trained via a one-hour face-to-face slide-based session. Before and
immediately after the training sessions, the participants were asked
to answer the questions about the FAST technique. Also, the
questionnaires were emailed to the participants one month later.
Results: The mean assessment score was significantly higher in the
group trained via the lecture-based method compared with the
ones trained with the CD-based method immediately (P <0.001)
and one month (P = 0.003) after training. With regard to the
practical training, the participants trained through the lecture-
based method achieved higher assessment scores than the ones
trained via the CD-based method (P = 0.042). A significant increase
in the mean assessment score was noted immediately after training
(P = 0.023), while a significant reduction in the mean score was
found one month after training (P = 0.015) in both groups.
Conclusion: The use of the lecture-based approach for FAST
training was more effective than the CD-based approach among the
emergency ward interns.

Keywords: FAST Exam Sonography, Intern, CD, Presentation

S5 53 03,58 g 9 (Flyidrw i (S 3901 Sy 93 dumnslie
ol3 9l i (S5t 059958 o 3 FAST 31,5 gigun

sl sy g Sl o by il bjgel cilies cla gy Bjgel 1B g diae
2590 65,908 099 (FAST) Log 5 (clys (31,5 igms SiSG b 5 poo 03505 90l sl
Sy it 61,0y (sidu il dunlie Bua b ol adlllas 3,8 o 18 oolazl
Caol 0 plol il gl i3 33 (KB o) o 2 03,28 £ 2 (e 9

0955 9 )3 (Bl Cygo & gl Sl 48 WA ¢ abale adlllas yl )3 3309,
2 asle Sy bjgel asby S b 51 (8 FF) Jgl eg)S A5 8 sl
o Gk S (68 5F) )03 0955 9 o> hjgel dnle Sy 3 00,8 ) ol
Sy 3l sbjpel Slude Sl g oMl g S5 5y )3 ) WMl 1 e dule
ol dolidiun  piomon i guwly FAST (S5 5 )90 )0 b 0 atulgs oSS’
5 ) 5SS 55 (gl ey oo

2 e ey b 3l ead ool Jhisel 09,5 5 oyl 0yel Sk 1l A8l
035t gy (s oy Lok higel 095 ) it (yboliae sk 4 Syt
bisd] & d5 b g bisel 3l e (P = 0.003) ole o, 5 (P <0.001) auslsdly
S & S |y e (o) el (S (e hjsel o S8l ¢ las
ORIB! (P = 0.042) wiog o5 higel 03,8 o) 2 sitie gy Besb 5l &S
95 2 5 5 (P=0.023) [ojeal 5l s dloldl (o) 0505 (pSola 53 (5)boline
(P = 0.015) 55: )15 ine GBig0l 51 g elo Sy 095

FAST (81559 (250l sl (it 2 (sten 3,50, 3l o3litol 15 305" oS
92 ouilisl (ingS oo 53 03038 9 32 (S 3,509y ) 559

s 03588 75) 6595 FAST (31,555 1 505" (5o 031y

Pl B15b s pu ] 9 Bp0lorkl Loy el (oo et s G 5yl
uaoabl gy FAST &y hay d5gall 398 glsedl e gulzdll § (CD) geoud!
Solohtl gud & oueball
el 9 8 polonk) addluf o « dilisns duonds bl it 1 Suglly dndlsd]
Closall ddsall 398 Clzshl Ol e 854 sledl Je
Lyl 030 (o 2yl « i yaabl LW S o yaal] 858 Y (FAST)
sl 9 Bpplebl e LW Gphll p dndsdl B dled Dylde g0

(6oloh)l pud § el oyt s gl

Llgie bypay Gyute VA ouudil o5 ¢ ddymiall dulyill ode & :dhs bl
dudz § Gaypas Groly (GIB1E) SV degambl Clb . iaddss opisgamd
I oo (Tedlb) Lol degambly bgiie (08 e Busly doluw lyine
gl us 9 U8 dos) lozg 5 3Ll IS (0 ua ] o i e
- FAST & © s dlzal o DoY) oS)lid) oo b « Bdlbe duyya)
Ll wolg e ws oS5Lb) G Sl Jluy] 65 LS

oo el Bpalodl e 28N degoned] § pusil dawgrl] domcdl IS silad
Srile paladl sy CO ¢ o] ol B diyyb plusciuly dyyubl degascd)
sl Bl b L (P = 0.003) eudsdl] o dzly 545 dsug (P <0.001)
sl o el Sl pplonkl o padesabl M) g Sl SIS ¢ o]
Ul (159 (P = 0.042) 1S9 deosbl o), 8Y1 dis o plusciuls p4m 45 03 32l
W gy (P =0.023) Sble cuyud) umy kil Jawgie § dlbgmsle 8oL
(P =0.015) Oy (5o 95 O sl 5o Uy 54 dmy (s gezd]

338 Olrgll Yo cuyuill Spplondl o @SN o] plaseial O :dedsdl
b b gy doeakl ol B e @S el (o dJled ST FAST dssall
Jisolskal)

W3 ¢ bl el ¢ Ayl Adgall Bd Oloobl Akl Gl
Ol plord! ¢ dzmoud

506 S gy e LS5 S50 ISk o Sl i
Pslse 8 S o8 sl WIS’ S Sl SisS S FAST
cﬂaWM—H&u'g‘Jém@;‘wﬁiﬁ 355 S
e osb et 2 o (S el SO S e ol o Uiy 28U S Salee
Y s e doe S S el e 5o ol 5l - o S S

S 50 1S iy ke 5 ot (S (53 o 85 (ol o5 S

S @S ) S eS Do 5 S pAl gy e G el i)
S @S S (5 e (5 el i 5 e S S
S osdas usss %;5 85w (S el aps S AN sl ST
b 5l 05 &S LS LS Ul o o eS8 e a5l 5 o 5 dS
S L ot el iy S0l SOl 0 Ve S el o Ol e

= U e oo ol o Wo Loyl 2 day S VST sy s o
=88 S IS ) o uslls S5 Sl et o s,y (S8 o S
S AWl s Slas dn 5 e S b ol om e 0
S o S sz o b S U ) o e Ul

Ao B o (Fa el e LS ) e o (S el A 1l
S b s

I RPPIY = N Nt PR NS JOMERN H PV [y

FME] 9;2 mums.ac.ir/j-fmej June 25, 2019



Comparison of Lecture-based and CD-based Ultrasound

INTRODUCTION

Overall, 10% of the total deaths from trauma are because of
damages to the abdominal organs (1, 2), and one of the main
reasons for the high mortality rates from trauma is delayed
diagnosis of patients with high-risk abdominal injuries (3).
Also, incorrect assessment of the severity of abdominal
lesions is one of the leading causes of preventable deaths in
blunt abdominal trauma (4). The most important issue to
treat patients with blunt abdominal trauma is early and
prompt diagnosis in the ones requiring immediate surgery.
Previous studies show that physical examination is not very
reliable to judge probable abdominal injuries. In this regard,
proficiency in a fast and accurate way becomes a concern
since it can properly assess the abdominal trauma.

Focused Assessment with Sonography for Trauma (FAST) can
be a good alternative for peritoneal lavage, or computed-
tomography (CT) scan in abdominal trauma is even accepted
as the first choice to assess blunt abdominal injuries caused
by trauma (5,0).

Diagnostic approaches in blunt and penetrating abdominal
trauma are very different. In penetrating injuries such as
gunshot wounds, due to 90% probability of internal injuries,
there is little need for preoperative diagnosis and laparotomy
is mandatory, while abdominal assessment in patients with
blunt trauma is very important due to hidden intraabdominal
bleeding (7, 8). Thus, delayed diagnosis of hemoperitoneum
may lead to patient’s death. The objective of the FAST
technique is not the assessment of the entire abdomen, but
to assess especial anatomical areas to detect free fluids or
blood in the peritoneal cavity (9, 10). This method can be
used in emergency wards and in hospitalized patients with
unstable hemodynamic status.

The use of FAST as an accurate and low-cost diagnostic
modality in patients with trauma is emphasized, and thus the
application of this method is trained among surgeons and
paramedics for many years. The process of medical education
depends on several factors such as training materials,
students, professors, educational fields, applied
technologies, etc. E-learning is one of the medical education
methods. Research demonstrated that the developed
countries such as US, UK, China, Canada, and Australia are
the pioneers of e-learning in medical education. One of the
advantages of e-learning is the access to all people
everywhere in different locations (11). In fact, educational
officials always focus on the effectiveness of e-learning on
augmentation of students’ knowledge and attitudes. E-
learning is a novel method in medical education. In recent
years, its implementation in medical education systems is
suggested and practiced. In this regard, different training
methods such as lecture-based or media-aided are employed
among trainees. The current study aimed at comparing the
efficacy of lecture-based method and training by CDs (media-
aided) among medical interns in the emergency wards.

METHODS

The current randomized, double-blind, controlled trial was
performed on 128 interns spending their six-month training

course at the emergency ward of Rasoul-e-Akram Hospital,
Tehran, Iran in 2014. The inclusion criterion were interns of
emergency medicine and the exclusion criteria were
unwillingness to cooperate with the study and absence in the
pre- or post-test (only one or both). The study objectives
were explained to all participants and they signed the written
consent form. Ethics committee of Iran University of Medical
Sciences approved the study (Ethics committee code:
2288/105/D/92). The individuals were randomly divided into
two training groups. The first group (n = 64) was trained
through a one-hour training program based on CD in a single
session and the second group (n = 64) was through a one-
hour face to face slide-based session. The pretest session was
held for all participants. The multiple choice questions
(MCQ) were designed according to the guidelines for
training the Focused Assessment with Sonography for
Trauma (FAST) technique. Experts from medical scientific
board of Iran University of Medical Sciences evaluated the
face and content validity, while their suggestions were
considered too. Before and immediately after the training
sessions, the participants were asked to answer some
questions about the FAST technique. Also, the participants
were asked to respond to the questionnaires emailed to them
one month later. Furthermore, the participants were
examined by models after training sessions. After the pretest,
CD was adopted in group 1 and lecture-based learning in
group 2. A software containing the guidelines for training the
FAST technique was given to group 1. It included a video of
classroom and a film of teaching FAST. They had 2 weeks to
study the CDs at home.

Results were presented as mean =+ standard deviation (SD)
for quantitative variables and summarized by absolute
frequencies and percentages for categorical variables.
Categorical variables were compared using Chi-square test or
the Fisher exact test when more than 20% of cells with
expected count of less than five were observed; quantitative
variables were compared using t-test. The difference in
assessment score after training compared with before was
assessed by using the paired samples t-test. The trend of
changes in assessment score after training was tested by
repeated measures ANOVA. For all the statistical analyses,
SPSS version 16.0 was used. P-values less than 0.05 were
considered statistically significant. IRCT registration number
was IRCT2014121620344N1.

RESULTS

In total, 46.9% of the interns were male and 53.1% female
with the mean age of 24.93 = 1.37 (range: 23 to 27). The
mean duration of internship was 7.33 = 4.51 months. The
two groups were trained through lecture-based and CD-
based methods, and they were homogeneous in terms of
male gender (53.1% versus 40.6%, P = 0.215), mean age
(24.94 = 0.17 versus 24.92 = 0.17 years, P = 0.949), and
mean duration of internship (7.70 + 0.54 versus 6.95 % 0.59
months, P = 0.349). Comparison of the assessment scores
after and before training (Table 1) showed no difference in
this score between the two groups before training (P =
0.083). However, the mean assessment score was significantly
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higher in the participants trained through the lecture-based
method immediately after the sessions (P <0.001). Also, the
mean assessment scores one month after training were
significantly higher in the participants trained through the
lecture-based method than those of the other participants (P
= 0.003). With regard to the practical training, the
participants trained through the lecture-based method
achieved higher assessment scores than the ones trained
through the CD-based method (P = 0.042). The assessment
of trend of changes in the assessment scores after training
compared with those of before, using paired samples t-test,
showed a significant increase in the mean scores immediately
after training (P = 0.023), as well as represented a significant
reduction in the mean scores one month after training (P =
0.015). However, repeated measures ANOVA (Figure 1)
showed that the trend of changes in the assessment scores
was not different between the two trained groups one month
after training (P = 0.797). Limitation of the current study was
the small sample size.

DISCUSSION

The mean assessment score was significantly higher in the
group trained through the lecture-based method compared
with the ones trained with the CD-based method

immediately and one month after training. Since the health
care system expects medical graduates to deal with patients
with multiple traumas using appropriate lifesaving practices,
and since emergency medicine internship period is when
interns can effectively contribute to the education of students
with optimal life-saving actions, so one of the main
challenges of learning systems and decision makers of clinical
education is the renewal of teaching methods and
employment of teaching aids in order to provide the best
education. By benefiting from educational programs, it is
possible to help people achieve the necessary competence in
their fields. The goal of medical community education is to
promote knowledge and practice of health care to promote
community health. In this regard, medical training can be
provided through lectures, training manuals, visual, aural,
and electronic training methods including the use of
simulations (11,12).

Among recent medical educational programs, two general
methods are developed including 1) teacher-centered
approach in which the teacher is the mainstay and 2) student-
centered approach where particular attention is paid to the
students’ needs and abilities (13). The current study aimed
at assessing the quality of training FAST to interns by teacher-
centered approaches including face to face lecture and

Table 1. The assessment score after training methods compared to before that

Mean score CD-based method Lecture-based method P-value
Before training 9.14 +£0.25 9.22+0.26 0.083
Immediately after training 12.00+0.21 13.26 +£0.19 <0.001
Practical training 5.75+0.07 591+0.37 0.042
One-month after training 11.19+0.28 12.23 +£0.20 0.003

4 N\
D-based

lecture-based

Figure 1. Trend of the change in assessment score in two training methods
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presenting a CD. Results of the current study showed that the
method of face to face lecture was better than training by
media to educate the FAST. It should be noted that the
improvement of students’ knowledge regarding this modality
was achieved by assessing the results of the two approaches
and comparing them with those obtained before training.
No similar studies compared the two mentioned training
approaches, but in a study by Platz et al. (14), no difference
was observed between web-based and lecture-based training
methods. In fact, CD-based method is a new educational
method, the efficacy of which was not previously examined.
In a study by Filippucci et al. (15), the efficacy of web-based
and traditional training methods was compared, and it was
revealed that the web-based method was not appropriate for
training purposes and it might even result in barriers to
education. However, Chenkin et al., (16) indicated that web-
based training could be as effective as the traditional
education.

In fact, CD-based training did not have adequate efficacy to
be replaced by traditional method. However, the results of
the current study might be affected by the lack of
preparations of Iranian students for education through
software, or the lack of adequate knowledge about FAST
among Iranian interns. The necessity to employ educational
software in medical training, especially in medical emergency
field, is taken into consideration by scientific communities
(17, 18). It seems that in order to exploit the benefits of these

educational methods and create the necessary conditions for
more interns and assistants, more essential measures should
be adopted.

In sum, lecture-based approach was more effective than the
CD-based in training FAST approach among interns of
emergency wards. However, it is recommended that the
major barriers to be removed, so that it can facilitate a
combination of both lecture-based and media-based
methods.
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