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ABSTRACT 

Background: Real-time use of procedure videos as educational tools has not been studied. We sought to determine 
whether viewing a video of a medical procedure prior to procedure performance in the emergency department improves 
the quality of teaching of procedures, and whether videos are particularly beneficial during periods of emergency de- 
partment crowding. Methods: In this single-centre, prospective, before and after study standardized data collection 
forms were completed by both trainees and supervising emergency physicians (EPs) at the end of each emergency de- 
partment shift in the before (August 2008-March 2009) and after (August 2009-March 2010) phase. Online procedure 
videos were introduced on emergency department computers in the after phase. The primary outcome measure was EP 
rating of the quality of teaching provided (5-point Likert scale). The interaction between crowding and videos was also 
assessed, to determine whether videos provided a specific additional benefit during periods of emergency department 
crowding. Results: There were 1159 procedures performed by 192 trainees. Median procedures performed per shift was 
1.0 (IQR 0 - 2.0). Mean EP rating of teaching provided was significantly higher in the group that viewed videos, at 4.2 
versus 3.7 (p < 0.001). In the adjusted analysis, EP ratings increased by 0.5 with a video (p < 0.001), while the odds of a 
score of 5.0 were 2.2 times greater if a video was viewed (p = 0.03). The interaction of crowding and procedure videos 
was not significant (the use of videos increased the average score by 0.24 in times of crowding compared to times of 
non-crowding, p = 0.19). Conclusions: Use of procedure videos was associated with EP perception of improved quality 
of teaching provided around procedures. While EPs rated the quality of their teaching as improved overall, the effect of 
videos on teaching quality was the same in crowded settings as it was in non-crowded settings. 
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1. Introduction 

The effective performance of medical procedures is a 
skill that all physicians must obtain. Procedural skills 
training is a “core competency” that is mandated by the 
Accreditation Council of General Medical Education for 
all accredited residency programs [1]. Most trainees are 
required to work in the emergency department during 
residency and medical school: the emergency department 
is a key setting for the acquisition of procedural skills, 
given the breadth of patient illness and injury.  

Procedure videos have previously been shown to im- 
prove the acquisition of procedural skills [2-5], but most 
of these studies take place in the controlled setting of 
procedural skills labs. No studies have assessed the util- 
ity of using procedure videos in real time, in the setting 
of the emergency department. As well, emergency de- 

partment crowding has been documented in North  
America, the United Kingdom, and much of the Western 
world [6-9], and concern has been raised over how crowd- 
ing affects the quality of teaching received by future 
physicians [10]. Innovative approaches to teaching pro- 
cedures have been proposed to mitigate some of the pos- 
tulated negative effects of crowding [11]; however, no 
study, to our knowledge, has assessed whether procedure 
videos are an adaptive response to teaching in a crowded 
clinical environment.  

In this study we examined the effect of the use of pro- 
cedure videos on the quality of teaching of procedures 
provided to trainees, both overall and specifically during 
periods of emergency department crowding. We hypo- 
thesized that the supervising emergency physician (EP) 
would find that the videos improved the overall quality 
of the teaching provided to the trainee, and that this ef- *Corresponding author. 
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fect would be particularly pronounced during periods of 
emergency department crowding. 

2. Methods 

2.1. Study Design 

This was a prospective before and after study. The before 
phase occurred from August 14, 2008 to March 15, 2009, 
when no procedure videos were available in the study 
emergency department, while the after phase occurred in 
the same emergency department from August 14, 2009 to 
March 15, 2010. Research Ethics Board approval was 
obtained from Sunnybrook Health Sciences Centre. 

2.2. Setting and Study Participants 

The study was performed at an academic emergency de-
partment in Sunnybrook Health Sciences Centre. The 
hospital is a level 1 trauma centre, with consultation ser-
vices available for all major sub-specialties, including 
neurosurgery and vascular surgery, with the exception of 
obstetrics. The annual emergency department census is 
45,000, with an admission rate of 24.2%. The site serves 
as the home of the University of Toronto Emergency 
Medicine residency program for the city of Toronto, and 
the emergency department is a mandatory rotation for 
first-year residents from all University of Toronto resi- 
dency programs, final (fourth) year medical students 
from the associated medical school, as well as a core site 
for all emergency medicine residents. Fourth year resi- 
dents and higher were excluded from the study, as many of 
the most common procedures (e.g. suturing, casting) would 
not require a procedural video, given that they would be ex- 
pected to be able to perform these procedures well with- 
out instruction. 

2.3. Data Collection and Processing 

For several years prior to study commencement all train- 
ees were mandated to obtain an evaluation card from the 
supervising EP for that shift; colour-coded cards were 
available in all areas of the emergency department for 
medical students, junior residents, and senior residents. 
During the study period two standardized, piloted, data 
collection forms were stapled to every evaluation card, 
with one labeled for the supervising EP, and one for the 
trainee (medical student, junior, or third year resident). 
Sealed boxes were placed in each emergency department 
area for collection of the completed study forms. Prior to 
study initiation (and with re-commencement in the after 
phase), emails were sent to all EPs advertising the study, 
assigning each EP a code-name for signing the data col- 
lection form. Shifts where no eligible trainee was present 
were excluded. Emails were sent to the incoming trainees 

assigning them a code-name and explaining the study, 
and one co-investigator (R.A.S.) met with each group at 
the start of the rotation to explain the study. Resident 
rotations were two months in length, while medical stu- 
dents were present for one month.  

Prior to initiation of the after phase, procedure videos 
were installed on all emergency department computers 
and advertised to both incoming trainees and emergency 
physicians at the site. These videos included both those 
available from the New England Journal of Medicine, 
plus all 74 videos available through a subscription to Pro- 
cedures Consult™. Study investigators (C.L.A. or R.A.S.) 
met with each EP individually during a shift, in the emer- 
gency department, to review how to access procedure 
videos on each computer, and to encourage use of the vid- 
eos.  

2.4. Outcome Measures 

The primary outcome measure was EP rating of the qual- 
ity of the teaching provided around each procedure. We 
chose this outcome measure because it was felt to be less 
susceptible to a “ceiling effect”, or “leniency bias” [12, 
13], whereby trainees as well as evaluators tend to assign 
very high ratings to others (everyone is “above average”), 
rather than on a normal curve, potentially eliminating 
room for improvement in the after phase. It was postu- 
lated a priori that the secondary outcome measures, trainee 
rating of teaching and EP rating of trainee procedural 
skill, would be more susceptible to this effect than rating 
of one’s own teaching quality. 

2.5. Variable Definitions 

Procedures that were part of the physical exam (e.g. 
speculum exam) or were standardly performed by the 
nurses at the study site (e.g. intravenous lines) were ex- 
cluded. Crowding was measured two ways. The first was 
with a dichotomous measure: physician perception of 
crowding during the shift worked. EP perception of crowd- 
ing has been shown to have good correlation with many 
standard crowding measures [14]. This was measured as 
either “yes” or “no”, and if “yes”, whether it was such 
that the EP was very busy managing the emergency de- 
partment (emergency department crowded), or such that 
there were no beds to see patients in, and the EP had 
more time available (emergency department not crowded, 
in terms of teaching availability). This was utilized to 
provide a more discerning assessment of crowding as it 
relates to teaching, compared to standard measures of 
crowding. However we also employed a standard crowd-
ing measure, which was continuous: median emergency 
department length-of-stay (LOS) of all patients who were 
present in the emergency department during the eight- 
hour shift that the trainee worked, obtained from the 
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Emergency Department Information System, software that 
tracks all emergency department patients. Emergency de- 
partment LOS is a commonly used measure in crowding 
research [15,16], and has been shown to be a good proxy 
for emergency department crowding [17]. To internally 
validate the physician perception measure of crowding 
with the standard measure utilized (ED LOS), we also 
assessed the Point Biserial Correlation between the two 
measures. 

2.6. Data Analysis and Sample Size Calculation 

A five-point Likert scale was utilized for outcome meas- 
ures, with 0.5 markings available between numerals. Dif- 
ferences between groups were assessed using student’s 
t-tests [18]. Regression models were used to estimate the 
effect of viewing a video on teaching scores after adjust- 
ing for characteristics of the trainee and of the shift. 
These models were estimated using generalized estimat- 
ing equation (GEE) methods to account for clustering of 
measurements within EPs. Specifically, EP rating of 
teaching quality, trainee rating of teaching received, and 
EP rating of trainee skill were assessed using linear re- 
gression analyses estimated with GEEs. As a secondary 
analysis, the Likert scale was dichotomized a priori at 
“5” vs. less than 5, and a logistic regression model was 
estimated using GEE methods. Covariates included type 
of emergency department shift and area of the depart- 
ment (day in acute/major area vs. day intermediate vs. 
day minor vs. evening major vs. evening intermediate vs. 
minor intermediate vs. night shift), the trainee level (me- 
dical student vs. junior resident vs. third year resident), 
and a crowding measure. 

To assess whether the effect of videos on teaching 
quality was different in periods of emergency department 
crowding compared to periods of non-crowding, an in- 
teraction between the crowding measure and the indica- 
tor variable denoting whether a video was viewed was 
added to the regression model. The coefficient for the 
interaction variable allows one to estimate the change in 
Likert scale rating that using a video provides during 
periods of emergency department crowding compared to 
the change in Likert scale rating that using a video pro-
vides during periods of non-crowding. 

Using a student’s t-test to compare the mean EP rating 
between study periods, 64 ratings per time period were 
required to have 80% power to detect a mean change of 
0.5 units (our a priori effect size). This assumes α = 0.05, 
β = 0.2, the mean rating in each group is 3.5 and 4.0, 
respectively, and a standard deviation for the ratings of 
1.0 within each group. All analyses were performed with 
SAS software (Version 9.2, SAS Institute Inc., Cary, 
NC). 

3. Results 

During the study period there were 1159 procedures per- 
formed by 192 trainees, supervised by 38 EPs during 921 
shifts. Most common procedure types (from a total of 70) 
performed were sutures (25.8%), splint/casting (13.9%), 
arterial blood gases (6.6%), nerve blocks (3.9%), and 
intubations (3.4%). During the before phase, 355 proce- 
dures were performed during 274 shifts (by 81 trainees), 
and in the after phase 804 procedures were performed 
during 647 shifts (by 113 trainees, including two who 
participated in both the before and after phase), of which 
107 were performed after a procedure video was viewed 
in the emergency department. Of the 192 trainees, 96 
(50%) were medical students: 38 (47%) in the before 
phase and 58 (51%) in the after phase. Median number of 
procedures performed per shift was 1.0 (IQR 0 - 2.0) 
overall, and in each phase.  

EP ratings of the quality of the teaching they provided, 
trainee ratings of teaching received, and EP rating of 
trainee procedural skill for the entire study period are 
shown in Figure 1: as anticipated, trainee ratings were 
highly left-skewed. Mean EP rating of the quality of the 
teaching provided was higher in the group that viewed 
videos, while trainee rating of teaching received, and EP 
rating of trainee skill, were not significantly different 
(Table 1). 

In the regression model the EP rating of the quality of 
the teaching provided was 0.5 units higher (p < 0.001) 
when a procedure video was viewed (Table 2). In the 
secondary analysis, using logistic regression, results 
were similar: OR 2.2 (95% confidence interval, 1.1 to 
4.4; p = 0.03) of receiving a score of “5” if a video was 
viewed (Figure 2). Trainee rating of teaching received 
was not significantly associated with whether a proce-
dure video was viewed, nor was EP rating of trainee  
 

 

Figure 1. Overall Likert scale ratings (1 to 5) for each 
emergency department shift in which a procedure was per- 
formed, over the entire study period, by study outcome. 
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procedural skill (Table 3). Results were similar in the 
secondary analyses of trainee rating of teaching received 
and EP rating of trainee skill (Table 3), and when the 
median emergency department LOS was used as the crowd- 
ing measure in the models. Internal validation of the two 
crowding measures demonstrated significant correlation 
(p < 0.001). 

 

When measuring EP rating of the quality of the teach- 
ing provided, there was no significant interaction be- 
tween viewing a video and emergency department crowd- 
ing (p = 0.19) (Table 4). In particular, during pe riods of 
noncrowding, viewing a video was associated with a 0.41 
increase in EP rating of quality of teaching; during peri- 
ods of crowding, viewing a video was associated with a 
0.65 increase in EP of quality of teaching.  

However, the incremental benefit of the video during 
periods of crowding (0.24) was not significant. There 
was no change in rating when median emergency de- 
partment LOS was utilized to measure emergency de- 
partment crowding (–0.02 per hour increase of median 
emergency department LOS). Similar to the EP rating of 
quality of teaching outcome, there was a small increase 
in EP rating of the trainee’s procedural skills for the in- 
teraction of crowding and whether a video was utilized 

Figure 2. Adjusted odds of a high score (“5”) on a 5-point 
Likert scale, for quality of procedural teaching provided, as 
assessed by the supervising emergency physician. 

 
Table 1. Mean ratings in the before phase, the after phase where a video was not viewed, and after phase where a video was 
viewed. 

Characteristic Before phase (sd) After phase, no video (sd) After phase, video (sd) p value 

EP rating of teaching 3.7 (0.91) 3.9 (0.78) 4.2 (0.58) <0.001 

Trainee rating of teaching 4.6 (0.61) 4.6 (0.64) 4.7 (0.53) 0.67 

EP rating of trainee skill 4.06 (0.77) 4.12 (0.56) 4.16 (0.56) 0.31 

EP: emergency physician. 
 

Table 2. Linear regression results of emergency physician rating of quality of the teaching they provided around each proce- 
dure, with each parameter estimate representing the adjusted change in Likert scale rating. 

Model Co-variate Parameter estimate 95% confidence interval p value 

Video viewed 0.51 0.25 to 0.77 <0.001 

EP rates crowded −0.05 −0.19 to 0.09 0.50 

Major day shift −0.04 −0.31 to 0.24 0.79 

Minor day shift −0.15 −0.35 to 0.05 0.15 

Major evening shift −0.03 −0.29 to 0.23 0.80 

Intermediate evening shift 0.17 −0.10 to 0.44 0.23 

Minor evening shift 0.00 −0.18 to 0.18 0.99 

Night shift −0.22 −0.47 to 0.02 0.07 

Junior resident 0.03 −0.11 to 0.07 0.71 

Senior resident −0.05 −0.25 to 0.14 0.59 

EP: emergency physician. 
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Table 3. Regression results for effect of viewing a video on secondary outcome measures, trainee rating of teaching received 
and EP rating of trainee procedural skill. 

Linear regression model 

 Estimate 95% confidence interval p value 

Trainee rating, video viewed 0.03 −0.14 to 0.19 0.76 

EP rating of trainee skill, video viewed 0.02 −0.20 to 0.24 0.85 

Secondary analysis, logistic regression model 

 OR 95% confidence interval p value 

Trainee rating of “5”, video viewed 1.1 0.56 to 2.17 0.79 

EP rating of trainee skill of “5”, video viewed 0.94 0.42 to 2.09 0.88 

EP: emergency physician. 
 
Table 4. Regression results including interaction parameters, for calculated difference in adjusted effect of viewing a video on 
outcome measures during periods of crowding versus no crowding. 

Model covariate Parameter estimate 95% confidence interval p value 

*Model of EP rating of quality of teaching provided (5 point Likert scale) 

Rating, video viewed 0.405 0.102 to 0.708 0.009 

EP says crowded −0.277 −0.557 to 0.003 0.05 

Video viewed* EP says crowded 0.243 −0.123 to 0.608 0.19 

Model of trainee rating of quality of teaching provided (5 point Likert scale) 

Rating, video viewed 0.107 −0.180 to 0.395 0.46 

EP says crowded 0.168 −0.054 to 0.389 0.14 

Video viewed* EP says crowded −0.128 −0.408 to 0.152 0.37 

Model of EP rating of trainee skill (5 point Likert scale) 

Rating, video viewed −0.103 −0.397 to 0.191 0.49 

EP says crowded −0.305 −0.623 to 0.012 0.05 

Video viewed* EP says crowded 0.330 −0.169 to 0.828 0.19 

*Example calculations using an interaction variable, using primary outcome (top of Table) as an example (see Results for further explanation). 

 Before phase, rating After phase, video viewed, rating Rating change if video viewed, by crowding level

Not crowded = 0 0 0 + 0.405 +0.405 

Crowded = 1 −0.277 −0.277 + 0.405 + 0.243 = 0.371 0.371 − (−0.277) = +0.648 

 
(+0.33) that was also not significant (p = 0.19). There 
was no significant change in trainee rating of procedural 
teaching. 

4. Discussion 

All future physicians must learn how to perform proce- 
dures, and the emergency department is a key setting for 
acquisition of these skills. In this study we found a small 
increase in physician rating of their teaching when their 
skill set was augmented with procedure videos. Previous  

studies on procedure videos have been restricted to the 
lab setting, where videos have been shown to be benefi- 
cial [2-5]; our results are consistent with these studies, 
and extend the findings to real-time, in the emergency  
department. Procedure videos may be added to the teach- 
ing armamentarium of the academic emergency physic- 
cian, and we surmise that they will offer their greatest 
benefit for procedures that are performed infrequently by 
the supervising physician. Similarly, it is likely that the 
demonstrated benefit of procedure videos was small be- 
cause it does not apply to all procedures, but rather to 
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certain procedures for each EP (a video may be of lim- 
ited additional benefit in the teaching of a common pro- 
cedure, but helpful for a procedure with which the physi- 
cian is less familiar or comfortable).  

We note that the uptake of the more than 75 videos 
available was not high, at 107 (13.3%) out of 804 proce- 
dures performed in phase II. This was despite the avail- 
ability on all computers, posted physical lists of available 
procedure videos beside each computer, direct demon- 
stration in how to access the videos, and relatively simple 
access (requiring three “clicks” in total, to choose and 
open a video). While information technology is becom- 
ing increasingly more ubiquitous in today’s emergency 
departments, workplace ergonomics may need to be fur- 
ther optimized before EPs integrate procedure videos into 
routine teaching in the emergency department. Future 
studies could assess barriers to utilization. 

Emergency departments report that crowding is great- 
est at teaching hospitals [19]. Thus, any new teaching 
initiative must be evaluated both overall and in this set- 
ting, which constitutes the “new normal” in emergency 
department-based medical education. It has been pro- 
posed that in a crowded emergency department the su- 
pervising physician has little time for the extensive one- 
on-one teaching that is required before an inexperienced 
trainee performs a procedure on a patient [10]. A similar 
concern has been raised in crowded outpatient clinics and 
family doctors’ offices [20]. In this study we did not find 
a significant benefit to videos in the crowded emergency 
department setting, relative to their benefit in the non- 
crowded setting. While a larger study might find a statis- 
tically significant benefit, most clinicians would likely 
agree that a benefit of less than half a point on a 5-point 
Likert scale is not a worthwhile increase, thus we con- 
clude that there does not seem to be a specific benefit to 
viewing a procedure video in a crowded emergency de- 
partment, relative to the non-crowded emergency depart- 
ment.  

Unfortunately our study results on trainee rating of 
teaching are not useful, due to the “leniency bias” that 
has been reported in the literature [12,13]. Ratings of 
teaching were extremely high during pilot testing, as they 
were in the before phase, so the “ceiling effect” prevents 
the proper evaluation of this outcome in this study. 
However it was felt that advising trainees to score con- 
servatively would be, potentially, altering the validity of 
the study, thus we did not do this, but instead made this 
outcome a secondary outcome measure. 

Finally, we note that EP rating of the teaching provided 
increased in phase 2, even when a video was not utilized 
(though not as much as when a video was viewed). This 
may be in part because EP’s may not use a video for 
procedures where they are highly confident of their teach- 

ing ability, such that the ratings that are assigned to those 
procedures are likely higher than ratings for less familiar 
procedures, which may have been supplemented by a 
video in phase 2. This would result in higher average 
teaching assessments for procedures without a video in 
phase 2. 

This study has several limitations. During the before 
phase there were less shifts with an eligible trainee, due 
to a chance lower number of trainees rotating through the 
emergency department. The scheduling varies at random 
(based on yearly rotation schedules, number of trainees 
going to different sites, etc.), thus we don’t believe this 
introduced significant bias to our study. This study was 
performed at a single, academic site that is the home- 
base for the emergency medicine residency training pro- 
gram, limiting the generalizability to teaching sites with 
ample trainees. Standard t-tests and linear regression were 
used despite our responses being measured on a Likert 
scale. However, use of these parametric methods with 
ordinal response data are warranted [18]. We note that our 
results were robust, providing the same findings regard- 
less of regression modeling technique utilized, as well as 
by shift assignment (7-level versus day, evening, and 
night) and trainee type (3-level versus student or resident). 

In this study we did not assess safety outcomes, which 
might improve with the standardization of teaching that 
occurs with procedure videos. These outcomes have been 
used in critical care research [21], but might be less real- 
istic in the emergency department setting due to a much 
smaller number of high-acuity procedures performed (e.g. 
central lines). Use of an independent procedure evaluator 
was not feasible in this study given limited funding sources. 

5. Conclusion 

Procedure videos were associated with a small but sig- 
nificant increase in supervising physician rating of teach-
ing provided for procedures performed in the emergency 
department. Specifically in the setting of emergency de- 
partment crowding, however, they did not offer a sig- 
nificant improvement in the EP rating of quality of teach- 
ing over utilization in a non-crowded emergency depart- 
ment.  
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