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Abstract

Background: Patients provide emotional cues during consultations which may be verbal or non-
verbal. Many studies focus on patient verbal cues as predictors of physicians' ability to recognize
and address patient needs but this project focused on non-verbal cues in the form of facial micro-
expressions. This pilot study investigated first year medical students' (n = 75) identified as being
either good or poor communicators abilities to detect emotional micro-expressions before and
after training using the Micro Expression Training Tool (METT) http://www.mettonline.com.

Methods: The sample consisted of 24 first year medical students, 9 were from the lowest
performance quartile in a communication skills OSCE (Objective Structured Clinical Exam) station
and |5 were from the highest performance quartile. These students completed the METT
individually, recording pre- and post-assessment scores. Students were also invited to provide their
views on the training.

Results: No difference in pre-assessment scores was found between the lowest and highest
quartile groups (P = 0.797). After training, students in the high quartile showed significant
improvement in the recognition of facial micro-expressions (P = 0.014). The lowest quartile
students showed no improvement (P = 0.799).

Conclusion: In conclusion, this pilot study showed there was no difference between the ability of
medical undergraduate students assessed as being good communicators and those assessed as poor
communicators to identify facial micro-expressions. But, the study did highlight that those students
demonstrating good general clinical communication benefited from the training aspect of the
METT, whereas low performing students did not gain. Why this should be the case is not clear and
further investigation should be carried out to determine why lowest quartile students did not

benefit.
Background ticipants is the doctor-patient consultation. In his article
Emotions, and their recognition in those we communi-  'Emotions revealed: recognising facial expressions' Paul

cate with make it possible to behave flexibly in different =~ Ekman states that recognising facial expressions, includ-
situation as we regulate our social interactions[1]. One  ing the less obvious facial micro-expressions of patients
interaction where emotions are frequently shown by par-  may be useful to a doctor in their interactions [2]. Being
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able to perceive facial expressions accurately may aid in
interpreting how much pain a patient is experiencing. In
one study which interviewed Certified Nursing Assistants
in an American care home one method the nursing assist-
ants used to gauge the pain level in cognitively impaired
residents was their facial expressions[3]. A further use
would be to pick up clues to the patients emotional state.
Archinard studied the behavioural responses of a doctor
when interviewing patients who had attempted sui-
cide[4]. Although the doctor appeared to pick up on facial
expression cues from the patients to distinguish between
those who would re-attempt suicide, as they behaved dif-
ferently towards such patients; they were unable to use
this information consciously to assign those patients as
being at risk of re-attempting suicide. That is, although the
doctor could discriminate and behave differently towards
individuals who would repeatedly attempt suicide and
those would not repeat, this information was not, or
could not, be utilised when clinical decisions were made.

Emotional cues may be verbal or non-verbal[5]. Levinson
et al found that responding to emotions expressed ver-
bally by patients may result in shorter consultations|[6],
but the same study found that physicians responded pos-
itively to patients' verbal emotional cues in only 38% of
surgery cases and 21% of primary care cases. Similar
results were noted in oncologists in response to verbal
cues from cancer patients, where only 28% of emotional
cues were responded to appropriately[7]. Another study
noted that cues were most likely to be missed by doctors
if they did not directly state the emotional impact on the
patient[8]. If a verbal message is ambiguous non-verbal
behaviour, such as facial expression may elucidate what is
meant|[8,9].

There is mounting literature to suggest that a patient-cen-
tred model of care, whereby physicians address patients'
emotional concerns and biomedical conditions should be
adopted[10] and that such a positive interaction between
doctors and patient is important for patient out-
comes|11]. It is difficult to address emotional concerns if
these are not recognised by doctors. Therefore the recogni-
tion of emotions in patients, using verbal or non-verbal
cues is one of the important skills which can aid doctors
in creating patient centred communications. Difficulties
in communicating with patients have been shown in sev-
eral studies to relate to complaints against doctors. For
example, in a longitudinal study, Tamblyn et al. [12]
reported that nearly one in five physicians had a retained
complaint filed with the medical authorities in the first 2
to 12 years of practice, and physicians who scored in the
lowest quatrtile of their Clinical Skills Exam (CSE) were at
significantly greater risk of complaints than those in
higher quartiles. Communication was one component of
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the CSE that was an important predictor of future com-
plaints to the medical authorities.

One question this pilot study therefore wanted to ask was
whether one reason for poor communication was due to
an inability to recognise facial expressions. This was done
by investigating whether there was a difference in the abil-
ity of medical students identified as good or poor commu-
nicators to perceive facial micro-expressions. Micro-
expressions are brief (lasting up to 0.2 seconds) partial
expressions which are less obvious than a full (or cardi-
nal) facial expression|2]. The hypothesis tested was that
individuals classified as good communicators would per-
ceive facial micro-expressions more accurately than those
classified as poor communicators. If this were indeed the
case then this would provide us with one area that we
could help such students in their clinical communication
training.

Most medical schools currently incorporate an aspect of
clinical communication training into their curricu-
lum[12]. Training has been shown to be effective at
improving the communicatory abilities of medical stu-
dents, and these benefits can persist[13,14]. The training
can employ a variety of methods including opportunities
to practice particular skills with other students, or actors
portraying the role of patients[15]. A 1989 paper by Lav-
elle[16] describes a course for medical students in 'The
objective methods of clinical practice’ a component of
which was training in the recognition of full, cardinal,
emotional facial expressions. Although no data is pre-
sented the author reports that 'Students' capacity to read
single emotions remains much the same, but their ability
to read multiple emotions improves dramatically'. In that
study the students performance in the recognition of sin-
gle full emotional facial expressions was maximal prior to
training, whereas the recognition of multiple expressions
was not and therefore training had an impact. A further
question this pilot study wanted to investigate was
whether skills such as recognition of facial micro-expres-
sions could be taught explicitly to medical students.

Both research questions will be investigated by the use of
the Micro-Expression Training Tool (METT) developed by
Paul Ekman http://www.mettonline.com. The METT has
been used previously to investigate the ability to perceive
micro-expressions in a group of student participants[17]
but there are currently no published studies investigating
it's use in Health professionals.

Methods

Participants

Seventy-five pre-selected subjects consisting of first year
medical students at the University of St. Andrews were
invited to participate in this study. Pre-selection was based
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on the results of an OSCE (Objective Structured Clinical
Exam) communications skills station half way through
their first year of study, with those invited being in either
the highest or lowest performance quartiles. The OSCE
communication station involved talking to a simulated
patient portraying a role in a General Practice context of
someone who had fallen and hurt their ankle. The scoring
tool contained both checklist and rating components.
ChecKklist items included gathering information relating
to the presenting complaint as well as past medical and
social history. Areas where students were rated included
introductions, ability to respond to patient perspective,
concluding a consultation and a large proportion of the
marks were available for global communication skills
such as rapport/empathy, listening skills and non-verbal
behaviour. Simulated patients also rated their satisfaction
in the encounter. Students were recruited via an e-mail
invitation to participate. Interested students were given an
information sheet and a consent form.

Materials and Procedures

During the study participants individually completed pre-
and post-assessment, training, practice and review sec-
tions of the Micro-Expression Training Tool (METT) http:/
/www.mettonline.com under examination conditions. In
the pre-assessment, subjects viewed fourteen flashed
example faces of micro-expressions, consisting of either,
disgust, sadness, happiness, contempt, fear, anger or sur-
prise. Subjects were prompted to select one of the seven
emotional labels. On completion of the pre-assessment a
score, expressed as percentage correct, was assigned and
recorded.

The next part of the CD ROM was a training session,
where a narrator explained, in a slow-motion video clip,
the four pairs of commonly confused emotions, e.g. fear/
sadness, happy/contempt, surprise/fear and disgust/
anger. The narrator provided explicit examples of differ-
ences and similarities in the regions of the eyes, nose and
mouth. "The eyebrows are pulled down together in both
these angry expressions . . . the biggest difference between
them is in the mouth. The lips are pressed tightly on the
right but they're open with tense lips, probably saying
something quite unpleasant on the left". Following this
was a practice session where subjects labelled 28 facial
expressions, and, if incorrect, a still picture was paused for
as long as necessary until the subject selected the correct
emotional label. Like in the training section, the review
used alternative faces to display four pairs of commonly
confused expressions. The post-assessment followed the
same procedure as the pre-assessment and again a score
was recorded. Finally, participants were invited to provide
open comments on any aspect of the METT and it's rela-
tion to their training in clinical communication.

http://www.biomedcentral.com/1472-6920/9/47

Results were investigated for normality. All data apart
from the OSCE results were normally distributed there-
fore the OSCE data was log transformed. Appropriate sta-
tistical tests (alpha level set to 0.05) were applied using
SPSS v14.

This study was approved by the Bute Medical School Eth-
ics Committee (MD3498).

Results

Quantitative results

Nine subjects from the lowest quartile (4 males, 5
females) and fifteen from the highest quartile (5 males, 10
females) consented to participate in the study (participa-
tion rate of 32%). The OSCE results of the students who
volunteered to take part in the study were compared to the
rest of the appropriate quartile cohort. There was no dif-
ference in OSCE scores between the volunteers and the
rest of the cohort for either the lowest quartile (participant
mean =+ standard deviation = 42.19 + 5.43, non-partici-
pant = 35.13 + 14.82) or the highest quartile group (par-
ticipant mean + standard deviation = 81.25 + 6.22, non-
participant = 82.38 + 4.80).

Surprisingly, there was no difference between the highest
and lowest quartile students terms of METT pre-assess-
ment scores (t=-0.261, df = 20, P = 0.797). When the dif-
ference between METT pre and post-assessment results
were examined however a difference did emerge between
the high and low quartile groups. No difference was found
between the pre- and post-assessment score in the lowest
quartile test subjects (paired t-test, t = -0.265, df =7, P =
0.799), but there was a difference between these two
scores for the highest quartile group (t=-2.580, df = 13, P
=0.014). Means and standard deviations of pre- and post-
assessment scores are shown in Table 1. The highest quar-
tile students improved their ability to identify facial
micro-expression after training whilst the lowest quartile
students did not (Figure 1).

Table I: Mean and standard deviation of the pre- and post-
assessments

Mean Standard deviation
Lowest Pre-assessment 67.88 17.88
Post-assessment 69.63 16.19
Highest Pre-assessment 69.50 11.45
Post-assessment 76.36 11.04

Mean and standard deviation of the pre and post training assessment
scores for both the highest and lowest quartile groups.
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Average scores for pre-and post-assessments. Average
scores on the pre- and post assessments of the METT for
students in the lowest quartile and highest quartile groups.
Error bars represent standard errors.

Qualitative comments

Students in both groups saw the relevance of the training.
The following quotes were made by participants from the
highest and lowest quartile groups respectively:

'I think this program was relevant and very insightful
for those studying medicine. In an OSCE station this
would come into use with patient-doctor consultation
and history taking'

'Generally I thought this was a worthwhile study, and
I particularly liked the training and the fact that it gave
you the chance to recognise the actual expressions.'

They also found some aspects difficult, for example, one
lowest quartile student commented:

'Some facial expressions were really hard to distin-
guish between, but the training really helped'.

Students however, saw some limitations in it's applica-
tion, for example this student in the lowest quartile group:

'The training program was very good but the test
showed the picture too quickly, so I thought it unreal-
istic. Especially when in the OSCE or real life I would
be getting information from tone of voice and other
body language'.

http://www.biomedcentral.com/1472-6920/9/47

Discussion

In the current study there was no difference between the
abilities of students assessed as being either good or poor
communicators in the METT baseline measure of percep-
tion of facial micro-expression (pre-assessment). This sug-
gests that an inability to recognise facial expressions in
patients was not the reason that these students were per-
forming poorly in their communication skills assess-
ments. There are various other potential reasons that
communication with patients is ineffective including
poor non-verbal communication behaviour from the
health professional[18,19], or lack of appropriate verbal
responses to cues from the health professional[20,21]. It
may even be, as was suggested in the study by Archinard
et al, that the facial expression information could be per-
ceived by the health professional but not consciously
acted upon|[22]. From this small study it is impossible to
determine which areas these students were poorly per-
forming in.

The highest quartile students showed a significant
improvement in their ability to perceive facial micro-
expressions after training whilst the lowest quartile stu-
dents did not, therefore the METT could be used to
improve performance. Why there was a difference in
improvement between the two groups in the current study
is not clear, although it could be due to a variety of rea-
sons including the low quartile group; requiring a longer
period of training, having greater difficulty in perceiving
the differences highlighted in the training, or being poorer
at learning or less motivated to improve. Anxiety, includ-
ing social anxiety may also impact on attention and learn-
ing[23,24]. This study could not be used to determine
which of these possible reasons is valid for these students.
Understanding why the higher quartile group benefited
most is important for the potential to understand which
aspects of the training improved their performance but
did not impact on the lower quartile group and why this
was the case. This could inform targeted training for future
medical students. The students generally commented that
they found training interesting and viewed it as useful.

This study has several limitations. The METT involves
static facial micro-expressions. This may not be directly
comparable to the ability to perceive such expressions in
real time interactions, indeed this point was raised by one
of the students in the study (see qualitative results). There
are anatomical and physiological differences in brain
response when an individual is viewing dynamic facial
images compared to static images[25] and this may affect
behavioural responses. Future work should concentrate
on perception of facial expressions in video footage or real
interactions.
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Unfortunately the participation rate was low for this pilot
study. More subjects would be required to confirm this
effect and explore the link between assessed communica-
tion ability and improvement in perception of micro-
expressions with training. This pilot study did however
show the feasibility of utilising this CD ROM for under-
graduate medical student training.

When considering facial expressions alone, Ekman|26]
points out eight kinds to be aware of: from none to sub-
visible, momentary, subtle, full, false, referential and
mock. Our study was restricted to momentary facial
micro-expressions, therefore the ability to perceive other
types of expressions was not investigated. Previous work
has shown that medical students do benefit from training
in the recognition of multiple facial expressions but not
full facial expressions[16]. The present study therefore
adds to this knowledge with the more subtle facial micro-
expression.

There is also a lack of evidence of benefit to communica-
tion behaviour in this study. The ethos of breaking down
communication into micro-skills is the basis for one of
the most frequently used guides for clinical communica-
tion skills training in undergraduate medical education,
the Calgary Cambridge Guides[27]. This project is an
attempt to understand the cognitive basis for one of the
micro-skills involved in communication, micro-expres-
sion perception, and the ability to improve that micro-
skill through training.

Conclusion

This pilot study provides initial evidence that after train-
ing in the recognition of static facial micro-expressions
medical students identified as poor communicators do
not improve whilst those identified as good at communi-
cation do. This finding should be further explored to
understand the basis of this difference and how best to tar-
get training for future medical undergraduates. Further,
the impact of such training on clinical communication
should be assessed.

Competing interests
The authors declare that they have no competing interests,
including no connections with the Paul Ekman Group.

Authors’ contributions

JE organized and ran the study and drafted an early ver-
sion of this manuscript. AL made substantial contribu-
tions to the concept and design of the study and revised
this manuscript. All authors read an approved the final
manuscript.

Acknowledgements
The authors would like to thank Gerry Humphris for guidance during the
study and on draft versions of this manuscript.

http://www.biomedcentral.com/1472-6920/9/47

References

I. Haxby J, Hoffman E, Gobbini M: Human neural systems for face
recognition and social communication. Biological Psychiatry
2002, 51:59-67.

2. Ekman P: Emotions revealed: recognising facial expression.
British  Medical Journal Careers 2004:75-76 [http://archive.stu
dent.bmj.com/issues/04/04/education/140.php].

3. Mentes ), Teer J, Cadogan M: The pain experience of cognitively
impaired nursing home residents: Perceptions of family
members and Certified Nursing Assistants. Pain Management
Nursing 2004, 5:118-125.

4. Achinard M: Doctor's and patients' facial expressions and sui-
cide reattempt risk assessment. Journal of Psychiatric Research
2000, 34:261-262.

5.  Ekman P: Should we call it expression or communication?
Innovations in Social Science Research 1997, 10:333-344.

6. Levinson W, Gowara-Bhat R, Lamb J: A study of patient clues and
physician responses in primary care and surgical settings.
Journal of the American Medical Association 2000, 284:1021-1027.

7. Butow P, Brown R, Cogar S, Tattersall M, Dunn S: Oncologists'
reactions to cancer patients' verbal cues. Psycho-Oncology 2002,
11:47-58.

8.  del Piccolo L, Saltini A, Zimmermann C, Dunn G: Differences in
verbal behaviours of patients with and without emotional
distress during primary care consultations. Psychological Medi-
cine 2000, 30:629-643.

9.  Mast MS: On the importance of nonverbal communication in
the physician-patient interaction. Patient Education and Coun-
seling 2007, 67:315-318.

10. Shofield T: Communication skills. In Oxford Textbook of Primary
Medical Care Volume |. Edited by: Jones R, Britten N, Culpepper L,
Glass D, Grol R, Mant D, Silagy C. Oxford: Oxford University Press;
2005:177-180.

1. Zoppi K, Epstein R: Is communication a skill? Communication
behaviors and being in relation. Family Medicine 2002,
34:319-324.

12. Tamblyn R, Abrhamowicz M, Dauphinee D, Wenghofer E, Jacques A,
Klass D, Smee S, Blackmore D, Winslade N, Girard N, et al.: Physi-
cian scores on a national clinical skills examination as predic-
tors of complaints to Medical Regulatory Authorities. Journal
of the American Medical Association 2007, 298:993-1001.

13. Maguire P, Fairbairn S, Fletcher C: Consultation skills of young
doctors: | — Benefits of feedback training in interviewing as
students persist. British Medical Journal 1986, 292:1573-1578.

14.  Fallowfield L, Jenkins V, Farewell V, Solis-Trapala |: Enduring impact
of communication skills training: results of a 12-month fol-
low-up. British Journal of Cancer 2003, 89:1445-1449.

I15.  Rider E, Keefer C: Communication skills competencies: defini-
tions and a teaching toolbox.  Medical Education 2006,
40:624-629.

16. Lavelle S: How to...Set up a course in objective methods of
clinical practice. Medical Teacher 1989, 11:59-73.

17.  Warren G, Schertler E, Bull P: Detecting deception from emo-
tional and unemotional cues. Journal of Nonverbal Behavior 2009,
33:59-69.

18.  Griffith C, Wilson J, Langer S, Haist S: House Staff nonverbal com-
munication skills and standardized patient satisfaction. Jour-
nal of General Internal Medicine 2003, 18:170-174.

19. Ford S, Hall A: Communication behaviours of skilled and less
skilled oncologists: a validation study of the Medical Interac-
tion Process System (MIPS). Patient Education and Counseling
2004, 54:275-282.

20. del Piccolo L, Mazzi M, Saltini A, Zimmermann C: Inter and intra
individual variations in physicians' verbal behaviour during
primary care consultations. Social Science and Medicine 2002,
55:1871-1885.

21. Laidlaw T, Kaufman D, Sargeant |, MacLeod H, Blake K, Simpson D:
What makes a physician an exemplary communicator with
patients? Patient Education and Counseling 2007, 68:153-160.

22.  Archinard M, Haynal-Reymond V, Heller M: Doctor's and patients’
facial expressions and suicide reattempt risk assessment.
Journal of Psychiatric Research 2000, 34:261-262.

23. Smith R, Arnkoff D, Wright T: Test anxiety and academic com-
petence: A comparison of alternative models. Journal of Coun-
seling Psychology 1990, 37:313-321.

Page 5 of 6

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11801231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11801231
http://archive.student.bmj.com/issues/04/04/education/140.php
http://archive.student.bmj.com/issues/04/04/education/140.php
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15359223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15359223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15359223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10960300
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10960300
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10944650
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10944650
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11835592
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11835592
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10883718
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10883718
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10883718
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12038712
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12038712
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17785644
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17785644
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17785644
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3719282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3719282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3719282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14562015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14562015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14562015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16836534
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16836534
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2747486
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2747486
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12648247
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12648247
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10960300
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10960300

BMC Medical Education 2009, 9:47

24. Mansell W, Clark D, Ehlers A, Chen Y-P: Social Anxiety and
attention away from emotional faces. Cognition and Emotion
1999, 13:673-690.

25. LaBar K, Crupain M, Voyvodic J, McCarthy G: Dynamic perception
of facial affect and identity in the human brain. Cerebral Cortex
2003, 13:1023-1033.

26. Ekman P: Facial expression and emotion. American Psychologist
1993, 48:384-392.

27. Kurtz S, Silverman ], Draper J: Teaching and learning communication
skills in medicine 2nd edition. Oxford: Radcliffe publishing; 2005.

Pre-publication history

The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1472-6920/9/47 /prepub

http://www.biomedcentral.com/1472-6920/9/47

Publish with BioMed Central and every
scientist can read your work free of charge

"BioMed Central will be the most significant development for
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK
Your research papers will be:
« available free of charge to the entire biomedical community
« peer reviewed and publishedimmediately upon acceptance
« cited in PubMed and archived on PubMed Central
« yours — you keep the copyright

Submit your manuscript here: O BioMedcentral
http://www.biomedcentral.com/info/publishing_adv.asp

Page 6 of 6

(page number not for citation purposes)



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12967919
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12967919
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8512154
http://www.biomedcentral.com/1472-6920/9/47/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Participants
	Materials and Procedures

	Results
	Quantitative results
	Qualitative comments

	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

