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Abstract. This study is toward introducing a treatment modality into clinical 
practice to manage facial expression. In particular, it focused on facial 
expression training, which has recently attracted attention. Facial expression 
training teaches the patient to move the facial muscles on his or her own 
initiative. The experiment was for patients with cleft lip and/or palate and the 
intent was to introduce facial expression training into clinical practice in order 
to determine the possibility of using the support interface. The study was 
planned and conducted in 2 phases. Phase 1 results demonstrated the possibility 
of introducing facial expression training using the method proposed in this 
study. In the future, by analyzing the results of the Phase 2 experiment, the 
usefulness of the support interface for facial expression training proposed in this 
study will be further examined. 
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1   Introduction 

Cleft lip and/or palate are congenital facial anomalies. The occurrence of these 
anomalies together has a high incidence in Japan of 1 in 500 [1]. Patients were born 
with a cleft disorder of the lip and/or palate, and long-term treatment is required until 
adulthood [2]. There is a broad range of impairments, including those that are 
primarily functional or aesthetic. Common functional disorders are dystithia, dyslalia, 
and mastication disorder. Aesthetic problems include postoperative scarring, 
deformation due to lesions and disturbance in the development of the jaw. Treatment 
requires the coordinated expertise of a team of oral surgeons, plastic surgeons, 
orthodontists, and speech therapists [3]. Conventionally, treatment has focused on 
morphologic aspects, such as closure of the cleft or occlusal management. However, 
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treatment of facial scarring has dramatically improved and scarring is far less 
conspicuous, due to progress in surgical techniques. Recently, treatment for 
countenance and movement of soft tissues has been examined, which is a paradigm 
shift in treating cleft lip and/or palate. The expectation is that treatment will include 
countenance and flexibility of the soft tissues, that is, facial expression, unlike the 
past when treatment mainly focused on facial structure. However, it is difficult to 
introduce a new approach that does not directly lead to treatment because each 
specialist has a specific therapeutic role in clinical practice. 

Trotman et al. quantitatively analyzed the facial expressions of patients with cleft 
lip and/or palate. Their study is beginning the verification phase for evaluating the 
analysis of facial movement [4] and the configuration or movement of the lip [5], and 
has not yet progressed to the clinical phase. For psychological aspects, patients with 
cleft lip and/or palate are reported to feel dissatisfied with their facial appearance [6] 
and to behave more passively in personal relationships [7]. Though a direct 
relationship between facial expression and these psychological effects has not been 
demonstrated, when determining treatment it is important for the physician to 
consider patient distress concerning facial appearance [8], [9]. 

This study is toward introducing a treatment modality into clinical practice to 
manage facial expression. In particular, it focused on facial expression training, which 
has recently attracted attention. Facial expression training teaches the patient to move 
the facial muscles on his or her own initiative. With this training, the patient can learn 
how to present an expressive face. To appropriately examine the modality requiring 
psychological consideration of patients, carefully introducing the method is necessary. 
This study is considering a method to verify the possibility of introducing facial 
expression training into medical practice based on human interface studies. 

Facial expressions are important for social life and are crucial in human 
communication. Enhancing the patient’s use of facial expression will provide greater 
satisfaction with his or her appearance as well as assertiveness in personal 
relationships. Using facial expression training in the medical practice should also 
enhance the effectiveness of medical care. For this human interface study, one 
important issue is investigating the possibility of the interface providing a new 
modality for patients in the practice. 

2   How to Introduce Facial Expression Training for Patients with 
Cleft Lip and/or Palate into Clinical Practice 

2.1   Examination of How to Introduce Facial Expression Training into Clinical 
Practice 

In this section, methods of introducing facial expression training for patients with 
cleft lip and/or palate into clinical practice are studied. When first examining a new 
modality in clinical practice, it is important to provide detailed and specific content 
since verbal explanation is insufficient to provide an overview of the modality. Seeing 
if facial expression training is accepted by patients, and how the training would 
contribute to treatment, is also necessary. For patients with cleft lip and/or palate, it is 
important to consider their feelings of resistance in expressing their own facial 
expression. 



 Clinical Usefulness of Human-Computer Interface 515 

 

Fig. 1. A sample screens to set the target facial expression of iFace (For rough setting) 

A questionnaire, asking for patient opinion about using a specific tool in medical 
practice is used. It is important to present the specific tool and ask for patient opinion 
at the clinical practice. If there is resistance toward facial expression from patients 
with cleft lip and/or palate, it is examined if the new modality leading to facial 
expression training will be accepted, and if the new modality could be utilized in 
medical practice. 

For this study, selected is a software tool, iFace [10], a system supporting facial 
expression training. iFace sets target facial expressions and evaluates if the patient 
achieves the targets. Experiments to assess iFace have thus far been conducted with 
12 dentists. Favorable results show the possibility of its usefulness in medical 
practice. The function that sets the target facial expressions used for training bases the 
expressions on a photograph of the face. Using the composed facial expression, iFace 
can display various facial expressions. Figures 1 and 2 show sample screens to set the 
target facial expression of iFace. 

The evaluation compares the actual facial expression of a user with the target facial 
expression, and then identifies the differences. With iFace, patients are expected to 
understand the concept of facial expression training and its objectives. With facial 
portraits of patients, the expectation is to confirm each patient’s reaction toward his or 
her expressions.  

The experiment is considered with iFace. Because patients with cleft lip and/or 
palate may resist using their own facial portraits, careful experimenting is necessary. 
Considering this resistance, the experiment is conducted step-by-step. In the first phase 
of the experiment, it is checked if iFace is acceptable to patients with cleft lip and/or 
palate. Then, considering the results of Phase 1, Phase 2 is conducted. In Phase 2, we 
studied the possible usefulness of facial expression training with iFace in medical 
practice. 
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Fig. 2. A sample screens to set the target facial expression of iFace (For detailed setting) 

2.2   The Experiment 

First, in order to determine the possibility of training patients at the clinical practice, the 
experimental environment is discussed. In experiments, one difficulty is understanding 
the clinical context because data obtained from experiments in the laboratory are separate 
from clinical practice. In order to arrange the clinical context to study the subjects, who 
are the patients receiving medical treatment, the venue chosen was a hospital. Patients 
going to the hospital for treatment were chosen as subjects. To conduct the experiment 
within the clinical practice, a time convenient for patients is chosen. 

Second, items at 2 phases of the experiments are verified. In a Phase 1 experiment, 
to assess patient resistance to facial expression training, we confirmed their 
acceptance of iFace. As to its use and the results, available functions of iFace and 
applicable elements at medical practice were selected for feasible utilization in the 
medical field. For Phase 2, the effectiveness and usefulness of selected functions are 
verified from the Phase 1 experiment results. 

For the experiments, interview arrangements and the questionnaire are scheduled 
to avoid burdening patients. The experiments are summarized below: 

 

• Experiment objectives 
• Phase 1: Examination of the acceptability of facial expression training 
• Phase 2: Examination of the possibility of introducing facial expression 

training into medical practice 
• Institution: hospital 
• Subjects: patients with cleft lip and/or palate (at diagnosis) 
• Time: approximately 30 minutes 
• Method of assessment: observation, interview, questionnaire 
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3   Phase 1 Experiment: Assessing Possible Use of iFace 

3.1   Experimental Setting 

At the Phase 1 experiment, by considering patient resistance to facial expression 
training, introducing facial expression training into the medical practice is considered. 
First, it should be noted that patient feelings about facial expression training with 
iFace may be linked to their perceptions or self-consciousness about their own facial 
appearances or expressions, not only toward iFace. Patient resistance might also be 
linked to iFace use of a composed facial image with the patient’s own facial portrait 
used for the experiment. At the same time, a skillful approach to the inquiry is 
required so patients can easily express their reactions. 

With this as background, a program of experiments is as follows for examining 
acceptability of facial expression training: 

 

• Participants actually operate iFace  
• Participants are interviewed 
• Questions are focused mainly on self-consciousness about the face and facial 

expression, impressions after using iFace, and willingness to try facial expression 
training 

• Interviewers are the patient’s attending physicians or similarly experienced 
physicians 

3.2   Method of Experiment 

Procedures. After learning how to operate iFace, participants use iFace to set the 
target facial expression and use it to evaluate their achievements. Each participant 
selects the target facial expression to set. Participant reactions are gathered, using the 
questionnaire and interview. 

Items in questionnaire 
• Q1: Are you conscious of changing facial expression in public? (Yes/No) 
• Q2: What did you think about changing your own face on a computer? 

(Interesting/disinclined to/do not care/other) 
• Q3: Do you want to try facial expression training? (Yes /No) 

Interview 
• Supplemental explanation of items in questionnaire  
• Overall impressions 

The experiments above were approved by the Ethical Review Board at Osaka 
University School of Dentistry. 

3.3   Results 

The experiment was conducted with 17 patients with cleft lip and/or palate (12 
women and 5 men) who came to the hospital for diagnosis. 
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For Q3 results (consciousness of own facial expression) in the questionnaire, 9 
answered "yes" and 8 answered "no." For Q2 (changing face on a computer), 13 
answered "interesting," 2 answered "disinclined to," and 2 answered "do not care." 
For Q3 (willingness to try facial expression training), 15 answered "yes" and 2 "no." 

From the interview, participant reactions on facial expression were gathered, 
together with explanations supplementing their responses to the questionnaire. 
Responses demonstrated that participant consciousness of their own facial expressions 
varied, including the interview results. Reactions regarding facial areas of concern 
when with people in daily life or if to care about other people’s facial expressions 
were also divided, demonstrating individual differences. In response to the interview, 
some participants used the word “muscle,” suggesting a sense of physical limitation in 
their facial expression. 

Both participants who answered "disinclined to" in Q2 (change of face on a 
computer) did not show clear resistance to the entire experiment. For iFace, several 
participants remarked favorably on iFace allowing them to observe their face and 
facial expressions that were usually not visible to them, or to watch how their facial 
expressions changed. Several participants stated that they were very interested in 
facial expression training. 

3.4   Use of iFace in Medical Practice 

Experiment results demonstrated that participants could confirm changes of their 
facial expressions with the iFace function that sets the target facial expression. The 
results also indicated that presentation of changing facial expression may lead to a 
positive opinion about using facial expression training as part of medical care. This 
training could help patients to visualize their facial expressions and increase their 
willingness to try facial expression training. 

Considering these results, the impact of the following factors is examined in detail 
in Phase 2 of the experiment in terms of presentation and operations provided to set 
the target facial expression on iFace. 

 

• Presentation: individual facial portrait image 
• Presentation: facial expressions 
• Presentation: facial expressions change 
• Operation: facial expression search 

 

The screen used to set the target facial expression on iFace is referred to as the 
"support interface for facial expression training." As regards the usefulness of the 
training in clinical practice, the following points are examined as the impact from the 
above factors. 

 
• Imaging the facial expression: To clearly imagine the facial expression that one can 

express  
• Introduction of facial expression training: To increase patient willingness to engage 

in facial expression training 
• Reaction expressed at medical care: Expression of hope and/or opinion on 

treatment for using facial expression training as part of medical care 



 Clinical Usefulness of Human-Computer Interface 519 

4   Phase 2 Experiment: Verifying the Usefulness of the Support 
Interface for Facial Expression Training in Clinical Medicine 

4.1   Experimental Setting 

At the Phase 2 experiment, the results from using the support interface for facial 
expression training were verified. This process follows the Phase 1 experiment. Based 
on the examination in Section 3.4, the main issues are as follows: 

 
1. Interest in facial expression change with a composed facial expression 
2. Impact created by facial expression change with a composed facial expression 
 

These issues were raised in a questionnaire and a supplemental interview before 
and after the experiment. 

4.2   Additional Information Required by the Volume Editor 

Procedures. Similar to the Phase 1 experiment. 
 

Items in questionnaire. Before and after the experiment: 

• Q1: Are there any aspects of your facial expression (shape/movement) that you are 
concerned about? (4-scale evaluation: not at all, a few, some, many) 

• Q2: Do you want to consult your attending physician about your facial expression 
(shape/movement)? (7-scale evaluation: +3 yes to -3 no) 

• Q3: Do you want help for anything that concerns you about your facial expression 
(shape/movement)? (7-scale evaluation: +3 yes to -3 no) 

• After the experiment: 
• Q4: Was it interesting to select a facial expression with the help of a facial image? 

(7-scale evaluation: +3 yes to -3 no) 
• Q5: Was it interesting to observe the various facial expressions? (7-scale 

evaluation: +3 yes to -3 no) 
• Q6: Was it interesting to see how the facial expressions changed? (7-scale 

evaluation: +3 yes to -3 no) 
• Q7: Have you learned to clearly visualize the kind of facial expressions you wish 

to make when happy, angry, sad, etc.? (7-scale evaluation: +3 achieved to -3 not 
achieved) 

• Q8: Have you learned how to clearly picture the kind of facial expression you 
actually have? (7-scale evaluation: +3 achieved to -3 not achieved) 

• Q9: Have you learned to clearly imagine the kind of impression your facial 
expression makes? (7-scale evaluation: +3 achieved to -3 not achieved) 

• Q10: Has your interest in facial expression training increased? (7-scale evaluation: 
+3 increased to -3 not increased) 

• Q11: Do you want to try facial expression training? (7-scale evaluation: +3 yes to -
3 no) 
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Contents of interview 
• Supplemental explanation of items in questionnaire 
• Overall impressions 

 

The experiments shown above followed procedures approved by the Ethical 
Review Board at the Osaka University School of Dentistry. 

4.3   Results 

The experiment was conducted on 10 patients with cleft lip and/or palate (9 women 
and 10 men) who presented at the hospital for diagnosis. 

The questionnaire results were summarized. Regarding the question of medical care, 
no significant change was observed before or after the experiment. As for interest in 
the support interface for facial expression training/average scores of answers to Q4-Q6 
were 2.3 (0.8), 2.2(0.9), and 2.3(1.1), respectively. The figure shown in parentheses 
indicates standard deviation. For imaging of facial expression, average scores of 
answers to Q7-Q9 were 1.6(1.3), 1.5(1.3), and 1.8(1.0), respectively. For willingness to 
try facial expression training, average scores of answers to Q10 and Q11 were 2.3(0.8) 
and 1.9(1.2), respectively. 

5   Conclusion 

For this study, using the interface to introduce a new modality into medical practice 
was considered. The experiment was for patients with cleft lip and/or palate and the 
intent was to introduce facial expression training into clinical practice in order to 
determine the possibility of using the support interface. The study was planned and 
conducted in 2 phases. 

Phase 1 results demonstrated the possibility of introducing facial expression training 
using the method proposed in this study. In the future, by analyzing the results of the 
Phase 2 experiment, the usefulness of the support interface for facial expression 
training proposed in this study will be further examined. 

The future challenge is additional research into the possibility of conducting facial 
expression training for patients via the support interface and the possibility of 
increased medical communication between physicians and patients. 
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