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Abstract

Background: A number of studies have evaluated the educational contents of videos on YouTube. However, little analysis has
been done on videos about physical examination.

Objective: This study aimed to analyze YouTube videos about physical examination of the cardiovascular and respiratory
systems. It was hypothesized that the educational standards of videos on YouTube would vary significantly.

Methods: During the period from November 2, 2011 to December 2, 2011, YouTube was searched by three assessors for videos
covering the clinical examination of the cardiovascular and respiratory systems. For each video, the following information was
collected: title, authors, duration, number of viewers, and total number of days on YouTube. Using criteria comprising content,
technical authority, and pedagogy parameters, videos were rated independently by three assessors and grouped into educational ly
useful and non-useful videos.

Results: A total of 1920 videos were screened. Only relevant videos covering the examination of adultsin the English language
wereidentified (n=56). Of these, 20 werefound to be relevant to cardiovascular examinations and 36 to respiratory examinations.
Further analysis revealed that 9 provided useful information on cardiovascular examinations and 7 on respiratory examinations:
scoring mean 14.9 (SD 0.33) and mean 15.0 (SD 0.00), respectively. The other videos, 11 covering cardiovascular and 29 on
respiratory examinations, were not useful educationally, scoring mean 11.1 (SD 1.08) and mean 11.2 (SD 1.29), respectively.
The differences between these two categories were significant (P<.001 for both body systems). The concordance between the
assessors on applying the criteriawas 0.89, with a kappa score >.86.

Conclusions: A small number of videos about physical examination of the cardiovascular and respiratory systemswereidentified
as educationally useful; these videos can be used by medical studentsfor independent learning and by clinical teachersaslearning
resources. The scoring system utilized by this study is simple, easy to apply, and could be used by other researchers on similar
topics.
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Introduction

Current medical curricula are paying increasing attention to
learning how to conduct physical examinations and to early
exposure of students to clinical skills. The aim is to highlight
physical examination as a core competency for students and to
ensure that the content and delivery of this component in the
curriculum has been mastered before graduation [1,2]. Learning
about physical examination of the cardiovascular and respiratory
systems, as is the case with other elements of clinical skills,
cannot be achieved from reading textbooks or attending lectures.
Such skills are usually developed through observation of
clinicians performing examinations and through practice on
simulated and real patients [3-5].

For many years, studentsrelied on their clinical teachersasone
of the main sources for learning such skills [3,4]. However,
with the introduction of problem-based learning (PBL) and
self-directed learning into most medical curricula, more
emphasis has been placed on changing the learning and teaching
pedagogy [5-7]. In these courses, students use a range of
learning resources, including review papers, journa articles,
textbooks, museum specimens, Simulated patients,
computer-aided learning programs, and multimedia[8-10]. The
Internet has become an easily available resource of up-to-date
information worldwide [9,11-15]. Medical studentsusualy rely
on Google and YouTube as the first resourcesin their research
[12-14].

YouTubeisthelargest Internet video-sharing site and isauseful
tool in social communication, business, advertising, and news
as well as a promising learning resource for students and the
genera public [16,17]. In 2005, YouTube was created as an
arena for personal/social communication and for distribution
of commercia content. Although similar video-sharing sites
are available for public use, YouTube has become the most
popular worldwide. Statistical data offered by YouTube provide
evidence of its popularity [17]. For example, YouTube is the
largest video site with over 4 billion videos watched around the
globe every day and one hour of video is uploaded to YouTube
every second [17].

Recently, the quality of YouTube videos has been evaluated in
a number of areas related to medica and patient health
information and medical skills [18], including first aid
information on thermal burns [19], human papilloma virus
vaccinations [20], investigation into the mechanisms of elbow
dislocation [21], clinical procedures [22], rheumatoid arthritis
[23], as a learning resource for nurses [24], surface anatomy
[25], cardiopulmonary resuscitation [26], dental education [27],
and infantile spasms [28]. However, not all researchers found
YouTube videos to be educationally useful videos; on the
contrary, a number of researchers warned that there are
thousands of videos on YouTube that promote misleading
information and could possibly endanger some viewers. For
example, there are videos encouraging anorexia as a healthy
life-style choice [29] and non-suicidal self-injury videos that
may foster normalization of non-suicidal self-injury and
potentially reinforce the behavior through regular viewing
[30,31].
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With these limitations in mind, there is no doubt that
educationally designed videos have the advantage of explaining
difficult concepts through using simulation, graphic diagrams,
dynamic illustrations, analogies, and simulated patients. The
learning/teaching benefits of videos will be enhanced if videos
arewell-designed, explore scientifically correct content, feature
a clear presentation, and address students' learning needs.
Searching for educationally useful videos on YouTube may be
time consuming and requires knowledge from researchers about
what makes an educationally useful video [32-35].

No studies assessing the usefulness of YouTube videos on
examination of the cardiovascular system (CVS) and the
respiratory system (RS) could be found in PubMed. This study
is aimed at assessing YouTube videos regarding physical
examination of the cardiovascular and respiratory systems.

Methods

Searching YouTube

From November 2, 2011 to December 2, 2011, the YouTube
site was searched using the following key words:
“cardiovascular system examination”, “cardiovascular clinical
examination”, “cardiovascular physical examination”,
“respiratory system examination”, “respiratory clinical
examination”, and “respiratory physical examination”. When
searching YouTube, quotation markswere used with theseterms
to specify that these terms must be present. Only the first 10
pages of results for each search term were screened for related
videos. The reason for not searching videos beyond page 10 of
the search term results is that one is less likely to find videos
covering the key words and users are less likely to go that far
in their search [26]. We observed that videos not related to
search words could be seen by the third and the fourth pages.
By pages 8 to 10, videos not related to the search were found.
Therefore, it was decided to go only asfar asthefirst 10 pages
for each search. Videos in the English language only were
identified and the related URL was recorded.

The search was conducted by three authors (HAA, RAA, and
SMA) independently using the search key words. The search
results were eval uated and used to compile acommon pool that
was used in further analysis. Theinclusion criteriawere videos
covering clinical examination of the cardiovascular or
respiratory systemsin adults. Videoswere excluded if they were
(2) not in the English language, (2) in the form of alecture, (3)
an advertisement or news, (4) discussing signs or symptoms of
diseases affecting the cardiovascul ar or respiratory systems, (5)
about simulated patientsreflecting on their experiencesor roles,
(6) about patients with cardiovascular or respiratory disorders,
(7) about drugs used in treating patients with cardiovascular or
respiratory disorders, or (8) in the form of seminars or reviews
of cardiovascular or respiratory systems. Duplicated videos
were also excluded and repeats were treated as asingle file for
analysis. The repeat file with the greatest number of hits was
used for analysis.

Collected Data

For each video, the following datawere collected: title, duration
of the video, number of days on YouTube, total number of
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viewers, and name of uploader/creator (organization, group of
people, one person). The number of “likes’ and “didikes’ (a
crude scoring system that viewers can use to assign to each
video they watched, though it is not necessarily used by all
viewers) for each video was recorded. Because the number of
days on YouTube varies widely among videos, we decided to
calculate viewership/day asamore accurate parameter compared
to total number of viewers. The viewership per day istheratio
of number of viewers to the number of days a video is on
YouTube. The number of days is calculated from the day of
uploading on YouTube up to December 1, 2011. Thiscalculation
of viewership/day was conducted for each video. The page
number on which a video was placed was recorded. This is
because the YouTube search algorithm is designed to show
videos according to their relevance to key words used in the
search and hence videos on thefirst three pages are more likely
to be watched than videos on lower pages. Thus, the location
of the videos may indirectly affect the number of “likes” and
“didlikes’ given by viewers.

Analysis of Videos

The criteria used in evaluating the videos have been described
in detail in an earlier work [25,35] with some modification to
suit the study. In summary, the design of the criteriais based
on four main domains. video content, technical aspects,
authority/creator, and pedagogy used. The items in the criteria
are grouped under two categories. major and minor. The major
criteria comprise: (1) the video uses simulated patients or
patients to demonstrate the examination, (2) contents about
clinical examination are scientificaly correct, (3) images are
clear, (4) the creator and/or organization providing the video
are mentioned, and (5) sounds are clear and background isfree
from noise. The minor criteria comprise: (1) the video covers
the topic identified in the title, (2) designed at the level of
undergraduate medical science students, (3) time to download
is reasonable (about 10-15 minutes at the maximum, not
interrupted or challenging to download as reported by the three
evaluators), (4) information about the creator is up-to-date, (5)
the educational objectives are stated, and (6) thetopicisclearly
presented. The criteria were used to categorize videos into
educationally useful and non-educationally useful videos. We
mean by “educationally useful” that a video provides
scientifically correct and up-to-date knowledge and clinical
instructions/skills accepted by educators in other teaching
hospitals about cardiovascular and respiratory examinations.
As per the basis of the evaluation criteria, educationally useful
videos should fulfill the four domains (scientific content,
technical aspects, authority/creator, and pedagogy used). Two
scoreswere alocated for each item in the major criteriaand one
score was allocated to each item under the minor criteria. If an
item wasfulfilled, an allocated score was given; if not fulfilled,
azerowasgiven. No half scoreswere used. Asper our previous
research work, educationally useful videos should fulfill all
major criteriaitems as the minimum requirements plus at | east
three items under the minor criteria[35].
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Testing the Criteria

To standardize the evaluation of the content of each video and
the process of clinical examination, the assessors used the
textbook and video by Talley and O'Connor, “Clinical
Examination”, as a reference to guide their assessment [36].
The content element in the criteria comprised the following:
examiner introduces him/herself to the patient; patient is
correctly positioned in bed; examination is conducted within
time frame; examination covers the sequence of inspection,
palpation, percussion, and auscultation; physical signs are
correctly elicited; and examination is conducted in aprofessional
manner. Prior to applying the criteria, we piloted itsuse. A total
of 25 videoswere randomly selected and used for this purpose.
The criteria were applied independently by three assessors
(SMA, HAA, and RAA). None of the assessors shared their
findings or discussed the outcome of their evaluation. An Excel
spreadsheet covering the three evaluations was examined by a
fourth researcher (SAA). The agreement among the assessors
wasin the range of 96-98%. Thefindingswere discussed among
the researchers. The criteria were tested again independently
by three assessors for another 25 videos. Videoswere then rated
independently by three assessors (SMA, HAA, and RAA). When
videos were difficult to classify or when there was a
disagreement among assessors, all researchers reviewed such
videos in a meeting and reached a final agreement. This study
was approved by the ethics committee at King Saud University
College of Medicine.

Data Analysis

The data were entered into Microsoft Excel 2010 and were
checked before conducting any analysis. Analysiswas conducted
with SPSS software (version 18.0 for MS Windows) and was
reported via mean, SD, percentage, and minimum and
maximum,; t tests and ANOVA (analysis of variance) were
performed to determine significant differences. To assess the
degree to which different judges or raters agreed in their
assessment decisions, Cohen'’s kappa for inter-rater reliability
was used [37]. Pearson’s correlation coefficient (r) was
calculated to determineif the viewership per day was correlated
to the total scores given to each video. This relationship has
also been examined to seeif thereis a correlation between the
number of “likes’ given by viewers to a video and the total
scores given [38,39]. For al calculations, a P value <.05 was
considered significant.

Results

Videoson CVS and RS Examinations

A total of 1920 YouTube videos were found on initial search
and, on applying the inclusion criteria and visual examination
of the videos, only 56 videos were relevant to clinica
examination of the CV'S (20 videos) and the RS (36 videos)
(Table 1). Figure 1 summarizes how the YouTube searches and
the number of videosin each category wererefined onthe basis
of theinclusion and exclusion criteria. Examples of screenshots
of these videos are shown in Figures 2-4.
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Table 1. YouTube videos covering examination of the cardiovascular and respiratory systems (N=56).

Body system Number of Duration Total number of dayson YouTube  Total viewership Total scores
videos
n (%) minutes (seconds) n (mean, minimum, maximum) n (%) mean (SD)

Cardiovascular system

Educationally useful 9 (45) 71 (18) 3571 (3968; 20; 1020) 129,350 (29) 14.9 (0.33)
Educationally not useful 11 (55) 73 (30) 5773 (5248; 154; 955) 315,420 (71) 11.1(1.08)
P value <.001

Respiratory system

Educationally useful 7(19) 56 (48) 5515 (7879; 219; 1673) 413,483 (41) 15.0 (0.00)

Educationally not useful 29 (81) 147 (31) 20592 (7101; 31; 1381) 600,183 (59) 11.2 (1.29)

P value <.001
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Figure 1. Searching YouTube for videos covering examination of the cardiovascular and respiratory systems.
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Figure 2. Screenshot of video.
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Figure 3. Screenshot of video.
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Figure 4. Screenshot of video.

Cardiovascular Examination,clinical skills online

Analysis of Videos

The total duration of these video clips was 349 minutes, 11
seconds. The use of the criteriafor categorizing the videos into
useful and non-useful videos revealed that there were 9 CVS
and 7 RS videos that provided useful information on clinical
examination. These videos scored mean 14.9 (SD 0.33) and
mean 15.0 (SD 0.00), respectively. Thetotal duration of useful
videoswas 128 minutes, 6 seconds (71 minutes, 18 secondsfor
the CV Svideos and 56 minutes, 48 secondsfor the RS videos).
The total viewers of all videos were 1,458,436. For both body
systems, useful videoswere viewed by 542,833 viewers (37.22%
of total viewers, 542,833/1,458,436). Table 2 reveals detailed
information about the 56 videos included in the study and the
multimedia links show examples of useful videos about
examination of the cardiovascular system (Multimedia Appendix
1) and the respiratory system (Multimedia Appendix 2).

Useful videos were created by doctors or professional bodies,
alink to an organization such as ImedrxTV, geekymedics123,
M edical StudentA pps, mosai cism105, or the name of the creator
and his or her credentials, such as Professor S. Femando from
the Open University of Sri Lanka, were shown. Some videos
were linked to universities and known teaching institutes such
as Manchester Medical School, St. George's University of

http://www.jmir.org/2013/11/e241/
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London, Central Manchester University Hospitals, the National
Health Service, and the University of Wisconsin School of
Medicine and Public Health.

Non-educationally useful videos scored mean 11.1 (SD 1.08)
for CVS examination and mean 11.2 (SD 1.29) for the RS
examination. Compared to educationally useful videos, the
differences were significant (P<.001 for both CVS and RS
videos) (Table 1). For both body systems, non-useful videos
were viewed by 915,603 (62.78% of tota viewers,
915,603/1,458,436). Non-educationally useful videosfailed due
to anumber of reasons. The mgjority of the non-educationally
useful videos failed to fulfill one of the mgjor criterion items.
Among those, more than 80% (33/40) were due to the image
lacking clarity or no mention of the creator of the video. The
concordance between the assessors on applying the criteriawas
0.89, with a kappa score >.86.

The correl ations between the total video scores and the number
of viewers/day were not significant for the CV S videos (r=.06,
P=.059) and the RS videos (r=.027, P=.827). Similarly, no
correlation was found between likes or dislikes and the total
number of scores given to CV S videos (r=.06, P=.059) or RS
videos (r=.02, P=.832). No significant correlation was found
between the video location on the first pages and the scores for
like or dislike.
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Table 2. Details about the 56 videos identified in the study.

No. Title URL Dayson Viewership/day Total score
YouTube
12 Cardiovascular system http://mww.youtube.com/watch=v12EAuyxsbw 721 27.56 15
2 Macleod's Clinical Examination, http://Amww.youtube.com/watch?/=8h8h7ee9D84 219 21.84 15
Cardiovascular System
3 Cardiovascular Examination, clini-  http://www.youtube.com/watch=E6EOCY- 894 37.68 15
cal skillsonline OszE
4 Cardiovascular Examination - http:/Amww.youtube.com/watchv=SIBUWKKLyy0 266 69.80 15
OSCE guide
5 Cardiovascular Examination http://www.youtube.com/watchv=XiM2fn- 367 111.06 15
VDg9A
6 Cardiovascular Exam http:/mww.youtube.com/watchvy=69L uXud42Ahc 1020 9.44 14
7 Cardiovascular Examination http://mww.youtube.com/watchnv=iiPvQcyEfEY 44 43.75 15
8 CVS Examination Part 1 hitp/AmvwwyoutubecomwvatdA=OnVI8viaMEQ& fer 20 4.05 15
ture=mfu_in_order&list=UL
9 CV S Examination Part 2 http://www.youtube.com/watchv=M QL Jv- 20 2.85 15
1gP_s
10° Respiratory System http://Aww.youtube.com/watch=vD7b-Ery014 721 9.48 15
11  Respiratory System Examination  http:/Aww.youtube.com/watchv=YK82HIDnWw 665 18.59 15
12  Respiratory Examination http:/AMww.youtube.com/watch=hWGziSh2UR8 1673 172.05 15
13 Respiratory / physical assessment  http://www.youtube.com/watch?v=lepL 5uSIAtE 1183 55.09 15
14 Macleod's Clinical Examination,  http://www.youtube.com/watch?v=akrdORXu H8 219 36.27 15
Examination of the Respiratory
System
15 04aPhysical Exam—Thorax - part  http://www.youtube.com/watchv=axjRJtXc-Xc 527 31.54 15
12
16 04aPhysical Exam—Thorax - part  http://www.youtube.com/watchv=j0IKzPyM7_k 527 31.73 15
2/2
Physical Assessment of Thorax http://www.youtube.com/watchv=cK MRO-
17° Lungsand Cardiovascular jEaowc 405 12.01 10
18 CVSexamination.wmv http://www.youtube.com/watch?v=C7c-K6Jitaw 294 331 12
19 Cardiovascular Examination http:/Amww.youtube.comwatchy=hXU24g95wJU 448 183.23 11
20 Cardiovascular Physical.mpg http://www.youtube.com/watchv=M cOA- 717 191 10
IXQWD5A
21  TheOneMinute Cardiac Examina-  http://www.youtube.com/watchv=EwL 430ww- 569 18.631 13
tion PYY
22 Cardiovascular Examination http://mww.youtube.com/watchv=BY ZIN3ZIllg 666 58.89 10
23  Cardiovascular Examination http:/iwww.youtube.com/watch?/=-8Hi1FjZam4 903 79.76 12
24 Jugular Venous Pressure (JVP) http://www.youtube.com/watchv=4Y BX - 431 55.14 12
aWWG3Ns
25  Inspection Of Chest http://iwww.youtube.com/watchy=SkWrl 7t2CE8 154 201 12
26  Examination: General Cardiovascu-  http://www.youtube.com/watch?v=XR- 231 0.94 11
lar JarVinalO
27  Cardiovascular examination http:/iwww.youtube.com/watch=U-fyQfjL9aQ 955 83.75 10
Examination of Respiratory System
289 Part 1 General Exam http:/Awww.youtube.com/watch/=4xPxX94XANo 81 6.15 11
29  04b.Anterior and posterior Thorax  http://www.youtube.com/watch?v=_xt3nXnEo- 528 214.60 12
and Axilla qYy
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No. Title URL Dayson Viewership/day Total score
YouTube
30 Respiratory Physical.mpg http://www.youtube.com/watchv=hkxHOfy- 717 6.79 13
cRVE
31 Clinical Skills Session — Resp. Ex-  http://mww.youtube.com/watch/=uRg7zglwCec 1381 154.79 11
am
32 9-Thorax and Lungs-Examiningthe http://www.youtube.com/watch/=bY pJODYtxnE 162 2.03 11
Anterior Thorax and Lungs
33 Respiratory Examination http://www.youtube.com/watchv=a-4BUharW- 666 51.55 12
MA
34 HOW Examination of Respiratory  http:/mww.youtube.com/watchv=0X 1Y 21K41rs 67 1.73 10
System Part 1 of 2
35 HOW Examination of Respiratory  http:/Aww.youtube.com/wach=0l440FQMHz0 67 197 10
System Part 2 of 2
36 Medica Galery - LoyolaFull Tho-  http://www.youtube.com/watch?v=hTagtppnClk 468 1.82 12
rax Exam Part 1
37 Medica Galery - LoyolaFull Tho-  http://mww.youtube.com/watch/=TvLXO0EP7fcO 468 0.30 11
rax Exam Part 2
38 Deb Video 6 - Respiratory Ex- http://www.youtube.com/watch?v=ud6érV 3kVvd- 722 10.77 10
am.mpg jl&feature=mfu_in_order&list=UL
39 Deb Video 7 - Respiratory Ex- http:/Aww.youtube.com/watchv=WLt5kY 15BBE 722 16.47 8
am.mpg
40 Respiratory Mohamed http://Aww.youtube.com/watch=VBTrAz_Lw- 397 0.78 11
JE
41 [Respiratory Mohamed] Part 2 http://www.youtube.com/watchv=Qc- 397 0.75 11
TAsQew8Cc
42  [Respiratory Mohamed] Part 3 http://www.youtube.com/watchv=6WtQqf- 31 25.42 11
Ss9D0
43  [Respiratory Mohamed] Part 4 http:/Amww.youtube.com/watchv=M2bmOrL_oul 31 9.19 11
44  [Respiratory Mohamed] Part 5 http:/Amww.youtube.com/watchv=PY 8pA0cB2ko 31 9.29 11
45  Examination of the thoracic and http:/Amww.youtubecomwatchd=3emIM6BsWdw 1295 18.25 13
respiratory system 1
46  Examination of the thoracic and http:/iMmww.youtube.com/watchi=vez8Vzm70kc 1295 12.84 13
respiratory system 2
47  Examination of the thoracic and http://www.youtube.com/watch?v=ygPO3MOyl- 1295 27.10 13
respiratory system 3 wE
48 Examination of the thoracic and http:/Avww.youtube.com/watchv=ABUAMGHrB- 1295 12.95 11
respiratory system 4 VM
49  Examination of the thoracic and http://www.youtube.com/watch?v=ifngBzmid- 1295 7.85 11
respiratory system 5 DY
50 Examination of the thoracic and http:/Aww.youtube.comwachv=UssM1gCxBC8 1295 4,96 11
respiratory system 6
51  Examination of the thoracic and http://www.youtube.com/watchv=S9ew7uZip- 1295 7.78 11
respiratory system 7 bA
52  Examination of the thoracic and http:/Amwwyoutube.comiweatchd=saWuY MKXQGM - 1295 43.14 11
respiratory system 8
53  Examination of the thoracic and http://www.youtube.com/watchv=GNcmP- 1295 7.48 11
respiratory system 9 cLZHi4
54  Examination of the thoracic and http:/mmww.youtube.com/watch/=TKAOCgLuUYfM 1295 7.70 11
respiratory system 10
55  Respiratory Examination (part 1) http://www.youtube.com/watchv=0dkd- 353 2481 10

for OSCEs
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No. Title URL Dayson Viewership/day Total score
YouTube
56  Respiratory Examination (part 2) http://www.youtube.com/watchv=0Y- 353 20.20 10

for OSCEs

Del2HEyZwé& feature=rel ated

3 rom 1 to 9 — educationally useful videos on cardiovascular examination (n=9)

BFrom 10to 16 — educationally useful videos on respiratory examination (n=7)

®From 17 to 27 — non-educationally useful videos on cardiovascular examination (n=11)
9From 28t0 56 — non-educationally useful videos on respiratory examination (n=29)

Discussion

Principal Findings

The aim of this study was to conduct an analysis of YouTube
videos about CVS and RS physical examinations and to
categorize these videos for educational purposes. Several
methods have been described in evaluating videos [40-43].
However, none of these systems were useful for classifying
videos about clinical skills. The system used in this study is
simple, easy to apply, and covers four key elements, namely:
scientific content, technicality, authority, and pedagogy
parameters. It has also been tested in two previous studies and
has shown ahigh level of inter-rater correlation while covering
the key elements required for an educationally useful video
[25,35].

Thefindingsin thisstudy indicated that there are 9 educationally
useful videos on CVS examination and 7 on RS examination.
These videos provided approximately 71 minutes, 18 seconds
of CVS examination and 56 minutes, 48 seconds of RS
examination that can be used in clinical learning and teaching
purposes. Useful videos were linked mainly to universities or
educational ingtitutes. This indicates the involvement of
universities and teaching ingtitutes in promoting the use of
educational videosasaresourceto learners. Thisis particularly
important with the shift of most universitiestoward self-directed
learning and student-centered programs.

YouTube's search engine, despite all precautionstaken to target
the search resultsto videos about examination of these two body
systems, delivered more than 1800 videos that were not related
to the search terms. Furthermore, the lack of correlation between
the total score given to a video and the location of the video
when searched (the page number) highlights the fact that the
YouTube search agorithm is not well calibrated and unrelated
videos usually appear despite the search filter provided by
YouTube. Also, the lack of correlation between the total score
given to avideo to the “like” and “dislike” numbers as well as
to viewership/day suggests the possibility that many viewers
were watching substandard videos in their learning. Assuming
that the majority of these viewerswere medical/health students
and trainees, these results highlight the need for YouTube to
improve its search algorithm system to generate more accurate
lists of videos that match with the search terms.

Much emphasis has been placed on physical examination in
current medical curricula. To learn such skills, students usually
rely on observing clinicians conducting examinations and then
practicing on simulated patients and real patients. Recently,
Duvivier et a (2012) in a study from Maastricht University

http://www.jmir.org/2013/11/e241/

reported that on average students devote 20% of their self-study
timeto skillstraining on physical examination [3]. They found
that students use textbooks, examination guidelines, scientific
articles, the Internet, videosDVD, and scoring forms from
previous OSCEs as their learning resources. Although the
Internet and videos were among these resources, the study did
not explore the sources of these videos and whether YouTube
videos were used. Also, the study did not specify how much
time they spend on average on resources such as videos and the
Internet [3].

Thereis no substitute for witnessing a physical examination or
aclinical procedure being performed live. Neither staticimages
nor a description in abook outlining these techniques can offer
the same impact as persona experience. Videos, however, are
amedium that can transfer the experience and help in mastering
such skills through repeated watching of techniques used and
information provided. Online videos have become aroutine and
important tool in a student’s preparation for clinical skills.
Attending clinical skills sessions, reading textbooks along with
watching online videos, and practicing skillslearned on patients
have become important learning strategies in most clinical
schools[44,45]. Based on cognitive psychological research, the
use of videos will help expose students to the techniques of
clinical examination, approaches for examining patients, and
how to manage the sequence of technical steps in such
examinations [45-50].

Considering theincreasing number of learners using the Internet
as their primary source of information, medical educators and
clinical teachers should recognize the importance of YouTube
in education and invest in using Web 2.0 in learning and
teaching activities such asclinical teaching [8,13-14]. Although
there are other links on the Web that provide free videos, we
decided to examine the videos on YouTube for a number of
reasons. First, YouTube is popular and usualy preferred by
users compared to other websites. Second, it is relatively easy
to share videos on YouTube. Third, there is continuous
improvement in the design of the YouTube site and each video
isaccompanied by useful datathat reflect the evol ution of online
social networking and can be of useto researchersand viewers.
Finally, YouTube has succeeded in providing social networking
and enabling discussion among viewers, which could be useful
to viewers as they share useful videos with each other.

This study shows that clinical teachers who are competent in
clinical teaching and clinical educators, such as those who
created the videos we identified in this study, can offer great
service to medical and health students worldwide by placing
their work on sharing websites such as YouTube. This can be
part of knowledge transfer and scholarly work asiit is created
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by academics, shared, and peer-reviewed [50]. Recently,
YouTube launched YouTube EDU, an area of YouTube where
video creators must possess high-quality credentialsand provide
evidence of significant mass of resources before they qualify
to have their content included in YouTube EDU. Thismay have
a major impact on improving successful search strategies
particularly for YouTube videos designed for educational
purposes.

Limitations

This study represents a snapshot of available resources during
November/December 2011, and, since then, there may have
been more videos uploaded and made available. Given the
continuous upload of videos on YouTube and the volume of
new videos added to the system on adaily basis, further studies
are needed to assess whether new videos of high quality and
coverage have been added.

The small number of videos used in this study isalimitation to
this study. The study was limited to videos in the English
language and only those covering examination of adults, which
may have contributed to the smaller number of videos found.
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However, the majority of videos uploaded on YouTube are in
the English language. Also, there is the possibility that some
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Conclusions
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students for independent learning and by clinical teachers as
learning resources. The scoring system utilized by this study is
simple, easy to apply, and could be used by other researchers
on similar topics. The authors encourage other researchers to
assess the tool and contribute to its improvement.

This work was funded by the College of Medicine Research Center, Deanship of Scientific Research, King Saud University,
Riyadh, Saudi Arabia.

The authors would like to thank Diana Azer for reviewing and editing proofs of the paper. Samy A Azer is a professor of the
Department of Medical Education and Chair of the Curriculum Devel opment and Research Unit at King Saud University, Riyadh,
Saudi Arabia.

Part of thisstudy was presented asaposter at the Association for Medical Education in Europe (AMEE) conference, incorporating

the 4th SIFEM conference, which was held from August 25 to 29 2012, Lyon, France.

Conflictsof I nterest
None declared.

Multimedia Appendix 1
Useful cardiovascular video.

[MPG File, 24MB-Multimedia Appendix 1]

Multimedia Appendix 2
Useful respiratory video.

[MPG File, 26MB-Multimedia Appendix 2]

References

1.  Anderson RC, Fagan MJ, Sebastian J. Teaching students the art and science of physical diagnosis. Am JMed 2001 Apr

1;110(5):419-423. [Medline; 11286962]

2. GME (2003). London; General Medical Council. Tomorrow'sdoctors URL : http://www.gmc-uk.org/education/undergraduate/
tomorrows doctors.asp [accessed 2013-10-17] [WebCite Cache ID 6K RGp5Qdd]

3. Duvivier RJ, van Geel K, van Dalen J, Scherpbier AJ, van der Vleuten CP. Learning physical examination skills outside
timetabled training sessions: what happens and why? Adv Health Sci Educ Theory Pract 2012 Aug;17(3):339-355 [FREE
Full text] [doi: 10.1007/s10459-011-9312-5] [Medline: 21710301]

4.  Bhoopatkar H, Weam A. Medical students describe their patterns of practising clinical examination skills outside time
tabled sessions. Med Teach 2008;30(3):334. [doi: 10.1080/01421590701753567] [Medline: 18484465]

http://www.jmir.org/2013/11/e241/

JMed Internet Res 2013 | vol. 15 |iss. 11 | €241 | p. 11
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v15i11e241_app1.mpg&filename=99a12ca61b09c4f670c33ac690dd62f8.mpg
https://jmir.org/api/download?alt_name=jmir_v15i11e241_app1.mpg&filename=99a12ca61b09c4f670c33ac690dd62f8.mpg
https://jmir.org/api/download?alt_name=jmir_v15i11e241_app2.mpg&filename=5fe97a1b20fe9272bcf40dfca94f0b5c.mpg
https://jmir.org/api/download?alt_name=jmir_v15i11e241_app2.mpg&filename=5fe97a1b20fe9272bcf40dfca94f0b5c.mpg
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11286962&dopt=Abstract
http://www.gmc-uk.org/education/undergraduate/tomorrows_doctors.asp
http://www.gmc-uk.org/education/undergraduate/tomorrows_doctors.asp
http://www.webcitation.org/

                                                6KRGp5Qdq
http://europepmc.org/abstract/MED/21710301
http://europepmc.org/abstract/MED/21710301
http://dx.doi.org/10.1007/s10459-011-9312-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21710301&dopt=Abstract
http://dx.doi.org/10.1080/01421590701753567
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18484465&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Azer et a

5. Holzinger A, Kickmeier-Rust MD, Wassertheurer S, Hessinger M. Learning performance with interactive simulationsin
medical education: Lessons learned from results of learning complex physiological models with the HAEM Odynamics
SIMulator. Computers & Education 2009 Feb;52(2):292-301. [doi: 10.1016/j.compedu.2008.08.008]

6.  Azer SA. Navigating problem-based learning. Marrickville, N.SW: Elsevier Australia; 2008.

7.  Hessinger M, Holzinger A, Leitner D, Wassertheurer S. Hemodynamic models for education in physiology. Mathematics
and Computersin Simulation 2008 Dec;79(4):1039-1047. [doi: 10.1016/j.matcom.2008.02.015]

8. Lemley T, Burnham JF. Web 2.0 toolsin medical and nursing school curricula. JMed Libr Assoc 2009 Jan;97(1):50-52
[FREE Full text] [doi: 10.3163/1536-5050.97.1.010] [Medline: 19159003]

9. Azer SA, Guerrero AP, Walsh A. Enhancing learning approaches: practical tipsfor students and teachers. Med Teach 2013
Jun;35(6):433-443. [doi: 10.3109/0142159X.2013.775413] [Medline: 23496121]

10. Weiner SA, Stephens G, Nour AY. Information-seeking behaviors of first-semester veterinary students: a preliminary
report. J Vet Med Educ 2011;38(1):21-32. [Medline: 21805932]

11. Mirando MA, Bewley M, Blue J, Amara-Phillips DM, Corriher VA, Whittet KM, et al. Extension Education Symposium:
reinventing extension as a resource--what does the future hold? J Anim Sci 2012 Oct;90(10):3677-3692 [ FREE Full text]
[doi: 10.2527/jas.2011-5074] [Medline: 21805932]

12. Keene AB, Shiloh AL, Dudaie R, Eisen LA, Savel RH. Online testing from Google Docs™ to enhance teaching of core
topicsin critical care: apilot study. Med Teach 2012;34(12):1075-1077. [doi: 10.3109/0142159X.2012.716553] [Medline:
22931149]

13. Kingdey K, Galbraith GM, Herring M, Stowers E, Stewart T, Kingsley KV. Why not just Google it? An assessment of
information literacy skillsin abiomedical science curriculum. BMC Med Educ 2011;11:17 [FREE Full text] [doi:
10.1186/1472-6920-11-17] [Medline: 21518448|

14. BoulosMN, Marambal, Wheeler S. Wikis, blogs and podcasts: anew generation of Web-based toolsfor virtual collaborative
clinical practice and education. BMC Med Educ 2006;6:41 [EREE Full text] [doi: 10.1186/1472-6920-6-41] [Medline:
16911779]

15. Baudains C, Metters E, Easton G, Booton P. What educational resources are medical students using for persona study
during primary care attachments? Educ Prim Care 2013 Sep;24(5):340-345. [Medline: 24041098]

16. AlexaTraffic Rank for YouTube. 2011 URL : http://www.al exa.com/search?g=youtube.com%2C& p=& r= [accessed
2013-10-17] [WebCite Cache ID 6K RKxdovo]

17. Goodwin D. YouTube now serving 4 billion videos daily. Search engine watch URL : http://searchenginewatch.com/article/
2141050/ YouTube-Now-Serving-4-Billion-Videos-Daily [accessed 2013-10-17] [WebCite Cache ID 6KRK3SbrR]

18. Gabarron E, Fernandez-Luque L, Armayones M, Lau AY. Identifying measures used for assessing quality of YouTube
videos with patient health information: areview of current literature. Interact JMed Res 2013;2(1):€6. [doi:
10.2196/ijmr.2465] [Medline: 23612432]

19. Butler DR, Perry F, Shah Z, Leon-Villapalos J. The quality of video information on burn first aid available on YouTube.
Burns 2012 Dec 26:1. [doi: 10.1016/j.burns.2012.10.017] [Medline: 23273651]

20. AcheKA, WallaceL S. Human papillomavirus vaccination coverage on YouTube. Am JPrev Med 2008 Oct;35(4):389-392.
[doi: 10.1016/j.amepre.2008.06.029] [Medline: 18675530]

21. Schreiber JJ, Warren RF, Hotchkiss RN, Daluiski A. An onlinevideo investigation into the mechanism of elbow dislocation.
JHand Surg Am 2013 Mar;38(3):488-494. [doi: 10.1016/j.jhsa.2012.12.017] [Medline: 23391358]

22. ToppsD, Helmer J, Ellaway R. YouTube as a platform for publishing clinical skillstraining videos. Acad Med 2013
Feb;88(2):192-197. [doi: 10.1097/ACM.0b013e31827¢c5352] [Medline: 23269305]

23. Singh AG, Singh S, Singh PP. YouTube for information on rheumatoid arthritis--a wakeup call? J Rheumatol 2012
May;39(5):899-903. [doi: 10.3899/jrheum.111114] [Medline: 22467934]

24. Clifton A, Mann C. Can YouTube enhance student nurse learning? Nurse Educ Today 2011 May;31(4):311-313. [doi:
10.1016/j.nedt.2010.10.004] [Medline: 21036430]

25. Azer SA. Can"YouTube" help studentsin learning surface anatomy? Surg Radiol Anat 2012 Jul;34(5):465-468. [doi:
10.1007/s00276-012-0935-x] [Medline: 22278703]

26. Murugiah K, Vallakati A, Rajput K, Sood A, ChallaNR. YouTube as a source of information on cardiopulmonary
resuscitation. Resuscitation 2011 Mar;82(3):332-334. [doi: 10.1016/].resuscitation.2010.11.015] [Medline: 21185643]

27. Knosdl M, Jung K, Bleckmann A. YouTube, dentistry, and dental education. J Dent Educ 2011 Dec;75(12):1558-1568
[FREE Full text] [Medline: 22184594]

28. FatMJ, DojaA, Barrowman N, Sell E. YouTube videos as ateaching tool and patient resource for infantile spasms. J Child
Neurol 2011 Jul;26(7):804-809. [doi: 10.1177/0883073811402345] [Medline: 21551373]

29. Syed-Abdul S, Fernandez-Luquel, Jan WS, Li YC, Crain S, HsuMH, et al. Midleading health-rel ated informati on promoted
through video-based social media: anorexia on YouTube. JMed Internet Res 2013;15(2):e30 [FREE Full text] [doi:
10.2196/jmir.2237] [Medline: 23406655]

30. Lewis SP, Heath NL, St Denis JM, Noble R. The scope of nonsuicidal self-injury on YouTube. Pediatrics 2011
Mar;127(3):e552-e557 [FREE Full text] [doi: 10.1542/peds.2010-2317] [Medline: 21339269]

http://www.jmir.org/2013/11/e241/ JMed Internet Res 2013 | vol. 15 | iss. 11 | €241 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.compedu.2008.08.008
http://dx.doi.org/10.1016/j.matcom.2008.02.015
http://europepmc.org/abstract/MED/19159003
http://dx.doi.org/10.3163/1536-5050.97.1.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19159003&dopt=Abstract
http://dx.doi.org/10.3109/0142159X.2013.775413
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23496121&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21805932&dopt=Abstract
http://www.journalofanimalscience.org/cgi/pmidlookup?view=long&pmid=23038747
http://dx.doi.org/10.2527/jas.2011-5074
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21805932&dopt=Abstract
http://dx.doi.org/10.3109/0142159X.2012.716553
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22931149&dopt=Abstract
http://www.biomedcentral.com/1472-6920/11/17
http://dx.doi.org/10.1186/1472-6920-11-17
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21518448&dopt=Abstract
http://www.biomedcentral.com/1472-6920/6/41
http://dx.doi.org/10.1186/1472-6920-6-41
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16911779&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24041098&dopt=Abstract
http://www.alexa.com/search?q=youtube.com%2C&p=&r=
http://www.webcitation.org/

                                                6KRKxdovo
http://searchenginewatch.com/article/2141050/YouTube-Now-Serving-4-Billion-Videos-Daily
http://searchenginewatch.com/article/2141050/YouTube-Now-Serving-4-Billion-Videos-Daily
http://www.webcitation.org/

                                                6KRK3SbrR
http://dx.doi.org/10.2196/ijmr.2465
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23612432&dopt=Abstract
http://dx.doi.org/10.1016/j.burns.2012.10.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23273651&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2008.06.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18675530&dopt=Abstract
http://dx.doi.org/10.1016/j.jhsa.2012.12.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23391358&dopt=Abstract
http://dx.doi.org/10.1097/ACM.0b013e31827c5352
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23269305&dopt=Abstract
http://dx.doi.org/10.3899/jrheum.111114
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22467934&dopt=Abstract
http://dx.doi.org/10.1016/j.nedt.2010.10.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21036430&dopt=Abstract
http://dx.doi.org/10.1007/s00276-012-0935-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22278703&dopt=Abstract
http://dx.doi.org/10.1016/j.resuscitation.2010.11.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21185643&dopt=Abstract
http://www.jdentaled.org/cgi/pmidlookup?view=long&pmid=22184594
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22184594&dopt=Abstract
http://dx.doi.org/10.1177/0883073811402345
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21551373&dopt=Abstract
http://www.jmir.org/2013/2/e30/
http://dx.doi.org/10.2196/jmir.2237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23406655&dopt=Abstract
http://pediatrics.aappublications.org/cgi/pmidlookup?view=long&pmid=21339269
http://dx.doi.org/10.1542/peds.2010-2317
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21339269&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Azer et a

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

Lewis SP, Heath NL, Sornberger MJ, Arbuthnott AE. Helpful or harmful? An examination of viewers' responses to
nonsuicidal self-injury videoson YouTube. JAdolesc Health 2012 Oct;51(4):380-385. [doi: 10.1016/j.jadohealth.2012.01.013]
[Medline: 22999839]

Srivastava G, Roddy M, Langsam D, Agrawal D. An educational video improves technique in performance of pediatric
lumbar punctures. Pediatr Emerg Care 2012 Jan;28(1):12-16. [doi: 10.1097/PEC.0b013e31823ed5ed] [Medline: 22193693]
Aronson ID, Plass JL, Bania TC. Optimizing educational video through comparative trialsin clinical environments. Educ
Technol Res Dev 2012 Jun 12;60(3):469-482. [Medline: 22904607]

Cardoso AF, Mordli L, Braga FT, Vasgues Cl, Santos CB, Carvalho EC. Effect of avideo on developing skillsin
undergraduate nursing students for the management of totally implantable central venous access ports. Nurse Educ Today
2012 Aug;32(6):709-713. [doi: 10.1016/j.nedt.2011.09.012] [Medline: 22036273]

Azer SA, Aleshaiwi SM, AlgrainHA, Alkhdlaif RA. Nervous system examination on YouTube. BMC Med Educ 2012;12:126
[FREE Full text] [doi: 10.1186/1472-6920-12-126] [Medline: 23259768]

Talley NJ, O'Connor S. Clinical examination: a systematic guide to physical diagnosis. Marrickville, N.S.W: Elsevier
Australia; 2006.

Wongpakaran N, Wongpakaran T, Wedding D, Gwet KL. A comparison of Cohen'skappaand Gwet's AC1 when cal cul ating
inter-rater reliability coefficients: astudy conducted with personality disorder samples. BMC Med Res Methodol 2013;13:61
[FREE Full text] [doi: 10.1186/1471-2288-13-61] [Medline: 23627889]

Riffenburgh RH. Statisticsin Medicine, Third Edition. Oxford: Academic Press; 2012.

Veney JE, Kros JF, Rosenthal DA. Statisticsfor Health Care Professional s: Working With Excel (Public Health/Epidemiology
and Biostatistics). San Francisco: Jossey-Bass; 2009.

Huang C, Fu T, Chen H. Text-based video content classification for online video-sharing sites. Journal of the American
Society for Information Science and Technology 2010;61:891-906. [doi: _10.1002/asi.21291]

Camm CF, Sunderland N, Camm AJ. A quality assessment of cardiac auscultation material on YouTube. Clin Cardiol 2013
Feb;36(2):77-81. [doi: 10.1002/clc.22080] [Medline: 23172251]

KoyaKD, Bhatia KR, Hsu JT, Bhatia AC. YouTube and the expanding role of videos in dermatologic surgery education.
Semin Cutan Med Surg 2012 Sep;31(3):163-167. [doi: 10.1016/].sder.2012.06.006] [Medline: 22929353]

Cardoso AF, Mordli L, Braga FT, Vasgues Cl, Santos CB, Carvalho EC. Effect of avideo on developing skillsin
undergraduate nursing students for the management of totally implantable central venous access ports. Nurse Educ Today
2012 Aug;32(6):709-713. [doi: 10.1016/j.nedt.2011.09.012] [Medline: 22036273]

Krawczyk A, Lau E, Perez S, Delidle V, Amsel R, Rosberger Z. How to inform: comparing written and video education
interventions to increase human papillomavirus knowledge and vaccination intentions in young adults. JAm Coll Health
2012;60(4):316-322. [doi: 10.1080/07448481.2011.615355] [Medline: 22559091]

Smith W, Rafeek R, Marchan S, Paryag A. The use of video-clipsasateaching aide. Eur J Dent Educ 2012 May;16(2):91-96.
[doi: 10.1111/j.1600-0579.2011.00724.X] [Medline: 22494307]

Casado M, Castafio G, Arraez-Aybar LA. Audiovisual material as educational innovation strategy to reduce anxiety
response in students of human anatomy. Adv Health Sci Educ Theory Pract 2012 Aug;17(3):431-440. [doi:
10.1007/s10459-011-9307-2] [Medline: 21678089]

Srivastava G, Roddy M, Langsam D, Agrawal D. An educational video improves technique in performance of pediatric
lumbar punctures. Pediatr Emerg Care 2012 Jan;28(1):12-16. [doi: 10.1097/PEC.0b013e31823ed5ed] [Medline: 22193693]
Aronson ID, Plass JL, Bania TC. Optimizing educational video through comparative trialsin clinical environments. Educ
Technol Res Dev 2012 Jun 12;60(3):469-482. [Medline: 22904607]

Martens MJ, Duvivier RJ, van Dalen J, Verwijnen GM, Scherpbier AJ, van der Vleuten CP. Student views on the effective
teaching of physical examination skills: a qualitative study. Med Educ 2009 Feb;43(2):184-191. [doi:
10.1111/j.1365-2923.2008.03283.x] [Medline: 19161490]

P Mennin Martha Cole McGrew S. Scholarship in teaching and best evidence medical education: synergy for teaching and
learning. Med Teach 2000;22(5):468-471. [doi: 10.1080/01421590050110722] [Medline: 21271958]

Abbreviations

CVS: cardiovascular system
PBL: problem-based learning
RS: respiratory system

http://www.jmir.org/2013/11/e241/ JMed Internet Res 2013 | vol. 15 | iss. 11 | €241 | p. 13

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.jadohealth.2012.01.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22999839&dopt=Abstract
http://dx.doi.org/10.1097/PEC.0b013e31823ed5ed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22193693&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22904607&dopt=Abstract
http://dx.doi.org/10.1016/j.nedt.2011.09.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22036273&dopt=Abstract
http://www.biomedcentral.com/1472-6920/12/126
http://dx.doi.org/10.1186/1472-6920-12-126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23259768&dopt=Abstract
http://www.biomedcentral.com/1471-2288/13/61
http://dx.doi.org/10.1186/1471-2288-13-61
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23627889&dopt=Abstract
http://dx.doi.org/ 10.1002/asi.21291
http://dx.doi.org/10.1002/clc.22080
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23172251&dopt=Abstract
http://dx.doi.org/10.1016/j.sder.2012.06.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22929353&dopt=Abstract
http://dx.doi.org/10.1016/j.nedt.2011.09.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22036273&dopt=Abstract
http://dx.doi.org/10.1080/07448481.2011.615355
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22559091&dopt=Abstract
http://dx.doi.org/10.1111/j.1600-0579.2011.00724.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22494307&dopt=Abstract
http://dx.doi.org/10.1007/s10459-011-9307-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21678089&dopt=Abstract
http://dx.doi.org/10.1097/PEC.0b013e31823ed5ed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22193693&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22904607&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2923.2008.03283.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19161490&dopt=Abstract
http://dx.doi.org/10.1080/01421590050110722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21271958&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Azer et a

Edited by G Eysenbach; submitted 23.05.13; peer-reviewed by N Allen, F Aminpour, A Holzinger, C Mather, L Wbodham, R Robinson;
comments to author 16.06.13; revised version received 13.07.13; accepted 06.09.13; published 13.11.13

Please cite as.

Azer SA, AlGrain HA, AlKhelaif RA, AlEshaiwi SM

Evaluation of the Educational Value of YouTube Videos About Physical Examination of the Cardiovascular and Respiratory Systems
J Med Internet Res 2013;15(11):€241

URL: http://www.jmir.org/2013/11/e241/

doi: 10.2196/jmir.2728
PMID: 24225171

©Samy A Azer, HalaA AlGrain, RanaA AlKhelaif, Sarah M AlEshaiwi. Originally published in the Journal of Medical Internet
Research (http://www.jmir.org), 13.11.2013. Thisis an open-access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The
complete bibliographic information, alink to the original publication on http://www.jmir.org/, aswell asthis copyright and license
information must be included.

http://www.jmir.org/2013/11/e241/ JMed Internet Res 2013 | vol. 15 | iss. 11 | €241 | p. 14
(page number not for citation purposes)

RenderX


http://www.jmir.org/2013/11/e241/
http://dx.doi.org/10.2196/jmir.2728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24225171&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

