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ABSTRACT

Decision-making is a key dimension in the training of health professionals, as mentioned in the cur-

rent National Curriculum Guidelines for Medicine Undergraduate Course. Decision-making in the 

health context involves various aspects, including (bio)ethical elements. Hence, researches to investi-

gate decision-making in (bio)ethics may elucidate steps not completely clarified yet, allowing a more 

effective building of skills in (bio)ethics, both in undergraduate and postgraduate courses. Therefore, 

the aim of the present study is to explore the possibilities of using mobile eye tracking while watching 

feature films, to investigate the role of visual attention in (bio)ethical decision-making.
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RESUMO

A tomada de decisão é uma das dimensões essenciais da formação do profissional da saúde, como 

mencionado nas atuais Diretrizes Curriculares Nacionais do Curso de Graduação em Medicina. O 

processo decisório, no âmbito da saúde, envolve diferentes aspectos, incluindo os elementos (bio)éticos. 

Nesse sentido, pesquisas que investiguem a tomada de decisão em (bio)ética poderão elucidar passos 

ainda não completamente esclarecidos, permitindo uma mais efetiva construção das competências em 

(bio)ética, na graduação e na pós-graduação. Diante desta perspectiva, o objetivo do presente estudo 

é explorar possibilidades de uso do Mobile Eye Tracking para o estudo do papel da atenção visual – 

durante a exibição de filmes de cinema – no processo decisório em (bio)ética.
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INTRODUCTION

The process of training in medicine and in the other profes-
sions in the health field has undergone several attempts of 
change in recent years in the around the world1, including Bra-
zil. Efforts have been made by the government and by higher 
education institutions (HEI) to adjust the professional training 
of health care workers to the health needs and demands of 
the Brazilian population2. Thus, the most frequent changes 
observed in the reality of HEI are related to (1) the integration 
of disciplinary curricula – decreasing the dissociation betwe-
en the basic cycle and the clinic one3 –, (2) diversification of 
practice – shifting from the tertiary to the secondary level and 
above all, to the actions in primary health care (PHC)4 –, (3) 
integration into the Public Health Services in the beginning of 
the course, in order to decrease the dissociation theory-practi-
ce5 and, (4) the inclusion of disciplines, axes or modules about 
concepts related to (bio)ethics and humanities6. Certainly such 
adjustment proposals in education – like the integration of 
scenarios and fields of knowledge, as well as the proximity to 
the reality of daily work – brought the emergence of conflicts 
and situations of more complex resolution within the scope of 
health care7. Moreover, one must recognize that the profile of 
graduates and health workers –clearly – remains stable in the 
perpetuation of the habitus characteristic of this field8 – the bio-
medical paradigm, with its goods and its evils, incorporated 
into everyday life, pervading medical practice with a scien-
tism removed from the (bio)ethical and social commitment. 
Such context makes perception, thinking and the solution to 
real (bio)ethical dilemmas little practiced and experienced by 
students, workers and professors – a constant if one analyzes 
undergraduate courses in medicine and the current medical 
practice7. In this sense, it is essential to disseminate the know-
ledge provided by clinical (bio)ethics9 – considering it brings 
in its core the importance and urgency of discussing ethical 
implications applied to the care of people by health workers, 
reflecting about the dilemmas these processes involve10 – since 
the decision-making will clearly have to be founded on sound 
theoretical tools to be able to reach the best decision on a given 
moment. Thus, the aim is to have the decision-making process 
always supported by (bio)ethical principles – associated in 
the best possible way with technical provisions – which dou-
btlessly will be an important point for better addressing the 
conflicts constantly faced by health professionals7,9,11. In this 
context the decision-making process becomes important in 
the solution of (bio)ethical problems, and studying it points to 
new prospective in better training professionals and students. 
The process depends on several factors, such as, previous ex-
periences, momentary circumstances, a subject’s personality, 

his/her reflexive process, the chances of debate the school 
offers, among so many others12. The sensory organs, especially 
sight, play another important role in the decision-making pro-
cess. It is known that a person’s visual attention – related to 
a specific image – can totally influence his/her choices when 
it is time to act, and equally, that focusing the attention in di-
fferent images may lead to different decisions. Certainly such 
variable composes the breeding ground for decision-making 
in the context of health care, however, until now little has been 
achieved in quantifying its importance due to subjectivity and 
difficulties in analysis13,14,15.

Currently there are modern systems to track the gaze – 
called Eye Tracking – which consist of a setup that allows the 
users to have their point of gaze identified through detection 
of eye movements. The system enables finding in which ele-
ments of a given image the user focused his/her gaze – and 
for how long – enabling the analysis of visual attention. Thus 
it becomes possible to control and statistically analyze vision 
as a component of decision-making14,15,16. The technique has 
already been used in studies involving the emotional aspects 
of decision-making. Nikolaev and collaborators thereby revi-
sed the most recent research findings about the use of EyeTra-
cking17. Based on experiments with primates (humans and no 
humans) the correlation between emotions, point of fixation 
and saccadic movements18,19, which occur involuntarily in the 
oculomotor system, has been established. Such movements 
help to interpret scenes or background images captured by the 
eyes. Their function is related to the links between all ocular 
fixations, covering the gaps between visual fragments in order 
to allow the brain to build a complete stable image20.

Apropos of the debate on decision-making in clinical (bio)
ethics, several authors discuss the relationship between va-
riables involved in critical situations, such as prioritizing care 
and destination of resources to severely ill patients, or (bio)
ethically judging what is beneficial or not to a patient, like in 
the wish for assisted suicide21,22. There does not seem to be 
an easy answer to such questions, since they create great dis-
comfort in health professionals concerning the need to decide 
about the extent and limits of care. Moreover, to ask ourselves 
about the various contexts in which difficult decisions happen 
implies to explore several variables, like theoretical and prac-
tical knowledge, emotions evoked, care setting, among many 
others9.

Based on these considerations, the objective of the present 
study is to investigate the possibility of using Mobile Eye Tra-
cking to analyze the correlation between visual attention and 
motivated (bio)ethic decision-making while watching a featu-
re film.
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METHODS

The research was conducted – in March, 2014 – by a team of 
three physicians and Professors from Medical School in a Bra-
zilian public university, all postgraduates (one MSc, two PhDs 
), practicing in general surgery, infectious diseases and public 
health. The participants were taken to a screening room and 
after comfortably seated each one received an eye tracking de-
vice, the Mobile Eye Tracking- XG (Applied Sciences Laboratories, 
Bedford, MA, USA). The mobile eye tracking is a mobile devi-
ce that measures the subject’s point of gaze through a system 
of cameras mounted on a pair of lightweight glasses23. The 
device detects the image of the pupil and cornea, determined 
by the reflection of a source of infrared light on the surface of 
the cornea, exhibited in a video image of the eye23. The equip-
ment performs periodic measurements (each 40 milliseconds), 
providing the values of the exact point of gaze in each mea-
surement.

After participants put on the glasses, calibration of the eye 
tracking system was adjusted. In this process an image was 
projected on the screen showing nine different numbers, each 
one in a different area of the screen. The subjects were asked 
to look at a given number so that the computer linked to the 
device could adjust the calibration between the position of the 
eye and the point on the screen where the gaze was focused. 
This process was carried out with the three research partici-
pants.

The eye tracking system having been installed and cali-
brated the research subjects were invited to watch the movie 
Behind the Sun 24. The film – launched in 2001 and directed 
by Walter Salles – tells the story of a man who lives in the 
northeast region of Brazil and undergoes major dilemmas af-
ter his older brother is murdered. The movie was shown on 
the same screen used to calibrate the devices. As the movie 
started all eye movements and the pupil diameter of the parti-
cipants were monitored and stored in the system computer. It 
was thereby possible to know exactly which part of each scene 
each participant gazed every fraction of 40 milliseconds of the 
screening.

The screening was interrupted twice in moments of rele-
vance for the decision-making process – (1) when the patriarch 
of a family observes an image of significance for the decision 
of sending the son to kill the man responsible for his brother’s 
murder; and (2) when the leading actor finds himself in a di-
lemma: to escape from the family situation or go back home 
and accept his destiny – moments when an important deci-
sion was to be made. The participants were then asked which 
would be their decision in the same context. A sheet of paper 
and a pen were offered and each one had five minutes to wri-

te an answer. Thus, each participant answered two questions, 
one after each interruption. After the end of the experiment 
data obtained were (1) computer data (eye tracking and pupil 
dilation) and (2) the manuscripts with the answers to the two 
questions proposed after interrupting the screening.

Descriptive analysis (mean) was performed to check the 
absolute values of the variables related to the visual search 
strategies data. Shapiro Wilk test was used for data distribu-
tion and One Way ANOVA for statistical inferences. Signifi-
cance level adopted was p< 0,005. The software used for all 
tests was SPSS 18.0

The research was approved by the Ethics Committee on 
Research with Human Beings from the university – Universi-
dade Federal de Viçosa (CAAE no 25353714.8.0000.5153) – Par-
ticipants received the Informed Consent Form to sign.

RESULTS

The search pattern and visual attention of the three participants 
were investigated through the analysis of three measures of vi-
sual search: (i) number of points of fixation in each decision, (ii) 
mean duration of fixation (in milliseconds) and (iii) saccadic 
movements. During the experiment a reading error in the sys-
tem affected one of the participants, probably due to uninten-
tional intervention of said participant on the device, this led to 
the impossibility of using data collected from then on. Results 
for the three above mentioned variables are shown in table 1.

Participants’ answers for each proposed question are pre-
sented in table 2.

DISCUSSION

Decision-making is influenced by several variables, some pre-
cede the fact in question – the memory of experiencing similar 
situations, personal convictions, (bio)ethic concepts adopted – 

Table1. 
Participants’ search and visual attention 

patterns during experiment

Variables
Evaluated

P1 P2 P3 P
First decision-making

Total of fixations 25,00 16,00 33,00 0,640
Duration of fixations 627,20 1430,00 713,94 0,317
Saccadic movements 4,00 8,00 4,00 0,143

Second decision-making
Total of fixations – 12,00 16,00 0,607
Duration of fixations – 3650,00 2642,50 0,673
Saccadic movements – 0,00 0,00 –

Source: research data
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while others are directly related to the time of the event – feelin-
gs like rage, pity, sadness, and reactions to audio-visual stimuli, 
concerning which one can emphasize (1) the role of visual se-
arch and (2) the influence of visual stimuli in decision-making.

In this context, the use of new technologies, like the mo-
bile eye tracking devices, may contribute to investigate deci-
sion-making process in the (bio)ethical field. Such research 
method is currently a focus of interest for researchers in va-
rious fields of knowledge, like behavior, advertise, sports, se-
curity25. The increased technical improvement in recent years 
– with more modern devices – has allowed obtaining a greater 
amount of information as well as more detailed and reliable 
data, as presented by Mele and collaborators26. Its usage in he-
alth sciences however is still not routine. In any case, it is wor-
th mentioning a study which used – simultaneously – the Mo-
bile Eye Tracking and electroencephalogram (EEG) during free 
observation of scenes; focus activities were observed along 
with theta and beta waves, adjustment of focus and saccadic 
movements were correlated with activated cortical areas18,19. 
Mobile Eye Tracking has also been used to investigate psychia-
tric and developmental disorders. Mercadante et al27 assessed 
the search and visual focus pattern in autistic patients compa-
red to a group control of healthy subjects, concluding autistic 
subjects present search and focus patterns of images that in 
certain aspects configure peculiar social situations. Orsati et 

al19 came to the same conclusion, despite the small size of the 
sample. Data obtained point to the necessity of new studies 
with a higher number of participants19,27.

Concerning decision-making, Postma et al published a re-
search that demonstrates the use of Mobile Eye in the analysis 
of vision in decision-making processes. The authors analyzed 
the behavior of women athletes of ball games faced with the 
matter of focusing attention for a larger or smaller time in a 
ball thrown in their direction, to decide if it could be reached 
or not. The investigation tried to determine if the initial mo-
ments would be essential or if it would be necessary to obser-
ve the ball either continuously or for a longer time to conclude 
if it was reachable or not. Despite the study being inconclusi-
ve, one envisages the possibility of achieving tangible results 
with better structured investigations and a higher number of 
participants being analysed28.

Based on these preliminary investigations the present stu-
dy may be considered a groundbreaking one, once one ack-
nowledges that the use of the Mobile Eye Tracking for the in-
vestigation of matters concerning (bio)ethics is still incipient. 
Indeed, we aimed to assess the use of eye tracking systems for 
the investigation of the decision-making process over ethical 
questions. For this, film excerpts were used – once feature fil-
ms constitute one of the main pedagogic tools for the debate 
and teaching of clinical (bio)ethics12,29,30. It must be emphasi-
zed that the decision-making process in both moments scre-
ening was interrupted though not immediately correlated to 
contemporary (bio)ethical debate, bears an unequivocal ethi-
cal character, in terms of the decision to kill or let live. Inde-
ed, the proposed method was able to identify each research 
participant’s pattern of visual search and compare it to the 
decision-making stimulated during the proposed questions. 
In this context it was possible to observe that all research sub-
jects showed very similar search patterns of visual elements 
in the movie, both in attention time aimed at each element of 
the scene and in the quantity of visual focus change during 
screening, these the two main parameters analyzed. As for the 
answers to the proposed questions – decision-making – the 
pattern was also the same among the three participants, whi-
ch somewhat points to the possibility of correlation between 
visual search and decision-making.

Certainly, in this preliminary study several limitations 
prevented from finding sound scientific evidence. Among 
the main ones, the reduced number of research participants 
(n=3) can be highlighted; but one must consider, regarding 
this point, that the objective was to define – preliminarily – a 
methodology to investigate visual attention in the decision-
-making process in (bio)ethics.

Table 2. 
Answers of research participants concerning 

decision-making during the screening

Moment 1 – Question 1: After seeing the spot on the shirt, a sign 
that the debt must be collected with the execution of a member 

of the rival family, would you opt for murder?

Participant Answer

P1 No; someone needs to interrupt the murder 
cycle between the families, moral is in 
interrupting this vicious cycle.

P2 No.

P3 No. I would not kill a member of another 
family.

Moment 2 – Question 2: Given the opportunity to abandon the 
family context, the hardship on the farm, few joys and the cycle 

of executions would you go back home?

Participant Answer

P1 I would not go back; for autonomy and 
freedom.

P2 I would not go back.

P3 I would not go back.

Source: research data
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FINAL CONSIDERATIONS

Future prospects with studies using the Mobile Eye Tracking 
are indeed likely to clarify the role of vision in decision-making 
about (bio)ethical matters. Therefore, this study had the merit 
of preliminarily presenting the method and the prospect that 
there is much to be explored in this field of knowledge. Thus 
the intention is to investigate henceforward the technical im-
provements in the use of the device, as well as to structure 
research designs that allow to determine with both significant 
statistical data and the use of artificial intelligence methods31,32 
the connection between visual search and the decision-making 
process, above all in matters related to clinical (bio)ethics.

ACKNOWLEDGMENTS

This research is supported by the funding agencies CNPq and 
FAPEMIG.

REFERENCES

1.	Gomes AP, Rego S. Transformação da educação médica: é 
possível formar um novo médico a partir de mudanças no 
método de ensino-aprendizagem? Rev. Bras. Educ. Méd. 
2011; 35(4):557-566.

2.	Albuquerque VS, Gomes AP, Rezende CHA, Sampaio MX, 
Dias OV, Lugarinho RM. A integração ensino-serviço no 
contexto dos processos de mudança na formação superior 
dos profissionais da saúde. Rev. Bras. Educ. Méd. 2008; 
32(3):356-362.

3.	Aguilar da Silva RH, Perim GL, Abdalla IG, Costa NMSC, 
Lampert JB, Stella RCR. Abordagens pedagógicas e ten-
dências de mudanças nas escolas médicas. Rev. Bras. Educ. 
Méd. 2009; 33(S1): 53-62.

4.	Gomes AP, Costa JRB, Junqueira TS, Arcuri MB, Siqueira-
-Batista R. Atenção primária à saúde e formação médi-
ca: entre episteme e práxis. Rev. Bras. Educ. Méd. 2012; 
36(4):541-549.

5.	Gil CRR, Turini B, Cabrera MAS, Kohatsu M, Orquiza 
SMC. Interação ensino, serviços e comunidade: desafios e 
perspectivas de uma experiência de ensino-aprendizagem 
na atenção básica. Rev. Bras. Educ. Méd. 2008; 32(2):230-
239.

6.	Silva RP, Ribeiro VMB. Inovação curricular nos cursos de 
graduação em Medicina: o ensino da bioética como uma 
possibilidade. Rev. Bras. Educ Méd. 2009; 33(1):134-143.

7.	Fernandes EF, Priel MR. O ensino da Bioética e a tomada 
de decisões: impacto em estudantes de medicina. O Mun-
do da Saúde 2013; 37(1):9-15.

8.	Gomes AP, Rego S. Pierre Bourdieu and medical educa-
tion. Rev. Bras. Educ Méd. 2013; 37(2):260-265.

9.	Ribeiro CDM, Rego S. Bioética clínica: contribuições para a 
tomada de decisões em unidades de terapia intensiva neo-
natais. Ciênc. Saúde Coletiva. 2008; 13 (supl. 2):2239-2246.

10.	Figueiredo AM. Bioética clínica e sua prática. Rev. Bioét 
(Impr.) 2011; 19(2): 343-58.

11.	Zoboli E. Tomada de decisão em bioética clínica: casuística 
e deliberação moral. Rev. Bioét. 2013; 21(3):389-396.

12.	Netto Cezar PH, Gomes AP, Siqueira-Batista R. O cinema e 
a educação bioética no Curso de Graduação em Medicina. 
Rev. Bras. Educ. Méd. 2011; 35(1):93-101.

13.	Horn RR, Williams AM, Scott MA, Hodges NJ. Visual se-
arch and coordination changes in response to video and 
point-light demonstrations without KR. J Motor Behavior 
2015; 37:265-274.

14.	Fortunato-Tavares T. Eye tracking e Fonoaudiologia: te-
oria e práticas atuais. Rev. Soc. Bras. Fonoaudiol. 2009; 
13(4):413-414.

15.	Bourke PA, Duncan J. Effect of template complexity on vi-
sual search and dual-task performance. Psychol Sci 2005; 
16:208-213.

16.	Franco-Watkins AM, Johnson JG. Decision moving win-
dow: using interactive eye tracking to examine decision 
processes. Behavior Research Methods. 2011, September.

17.	Nikolaev AR, Pannasch S, Ito J, Belopolsky AV. Eye move-
ment-related brain activity during perceptual and cogniti-
ve processing. Front. Syst. Neurosci. 2014.

18.	Fischer T, Graupner ST, Velichkovsky BM, Pannasch S. 
Attentional dynamics during free picture viewing: eviden-
ce from oculomotor behavior and electrocortical activity. 
Front. Syst. Neurosci. 2013.

19.	Orsati FT, Mecca T, Schwartzman JS, Macedo EC. Percep-
ção de faces em crianças e adolescentes com Transtorno In-
vasivo do Desenvolvimento. Paidéia (Ribeirão Preto) 2009; 
19(44):349-356.

20.	Hoffman JE, Subramaniam B. The role of visual attention 
in saccadic eye movements. Perception & Psychophysics. 
1995, 57(6):787-795.

21.	Rocha DM. A filosofia da medicina de Edmund Pellegrino 
e os dilemas bioéticos relacionados ao suicídio assistido. 
Rev. Bioética 2013; 21(1):75-83.

22.	Fortes PAC, Pereira PCA. Priorização de pacientes em 
emergências médicas: uma análise ética. Rev. Assoc. Med. 
Bras. 2012; 58(3): 335-340.

23.	Wilson MR, Vine SJ, Wood G. The influence of anxiety on 
visual attentional control in basketball free throw shooting. 
Journal of Sport & Exercise Physicology. 2009, 31, 152-168.

24.	Salles W. Abril despedaçado. São Paulo: Vídeofilmes; 2001. 
99 min.



Revista Brasileira de Educação Médica 

39 (4) : 496 – 501 ; 2015501

Rodrigo Siqueira-Batista et al. ﻿	 DOI: http://dx.doi.org/10.1590/1981-52712015v39n4e01742015ing

25.	Costa M, Simone A, Vignali V, Lantieri C, Bucchi A, Dondi 
G. Looking behavior for vertical road signs. Transporta-
tion Research. 2014.

26.	Mele ML, Federici S. Gaze and eye-tracking solutions for 
psychological research. Cogn Process. 2012.

27.	Mercadante MT, Macedo EC, Baptista PM, Paula CS, 
Schwartzman JS. Saccadic movements using eye-tracking 
technology in individuals with autism spectrum disorders: 
pilot study. Arq. Neuro-Psiquiatr. 2006; 64(3a): 559-562.

28.	Postma DBW, den Otter AR, Zaal FTJM. Keeping your 
eyes continuously on the ball while running for catchable 
and uncatchable fly balls. PLoS One. 201; 9, e92392.

29.	Dantas AA, Martins CH, Militão MSR. O cinema como ins-
trumento cidático para a abordagem de problemas bioéti-
cos: uma reflexão sobre a eutanásia. Rev Bras Educ Med 
2011; 35(1):69-76.

30.	Siqueira-Batista R, Fonseca JO, Bernini AF, Gomes AP. 
‘Para ser livre... como o vento’: O ‘Clã das Adagas Voadoras’ 
e o debate sobre bioética a finitude. Diversitates 2014; 6(2): 
1-15.

31.	Siqueira-Batista R, Gomes AP, Maia PM, Costa IT, Oliveira 
AP, Cerqueira FR. Modelos de tomada de decisão em bioé-
tica clínica: apontamentos para a abordagem computacio-
nal. Rev Bioética 2014; 22(3):456-461.

32.	Siqueira-Batista R, Vitorino RR, Gomes AP, Oliveira AP, 
Ferreira RS, Esperidião Antonio V, Santana LA, Cerqueira 
FR. Artificial neural networks and medical education. Rev 
Bras Edu Med 2014; 38(3):548-556.


