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ABSTRACT
Objectives  To quantitatively analyse by artificial 
intelligence (AI) the communication skills of physicians 
in an acute care hospital for geriatric care following a 
multimodal comprehensive care communication skills 
training programme and to qualitatively explore the 
educational benefits of this training programme.
Design  A convergent mixed-methods study, including an 
intervention trial with a quasi-experimental design, was 
conducted to quantitatively analyse the communication 
skills of physicians. Qualitative data were collected via 
physicians’ responses to an open-ended questionnaire 
administered after the training.
Setting  An acute care hospital.
Participants  A total of 23 physicians.
Interventions  In a 4-week multimodal comprehensive 
care communication skills training programme, including 
video lectures and bedside instruction, from May to 
October 2021, all the participants examined a simulated 
patient in the same scenario before and after their training. 
These examinations were video recorded by an eye-
tracking camera and two fixed cameras. Then, the videos 
were analysed for communication skills by AI.
Main outcome measures  The primary outcomes were 
the physicians’ eye contact, verbal expression, physical 
touch and multimodal communication skills with a 
simulated patient. The secondary outcomes were the 
physicians’ empathy and burnout scores.
Results  The proportion of the duration of the participants’ 
single and multimodal types of communication 
significantly increased (p<0.001). The mean empathy 
scores and the personal accomplishment burnout scores 
also significantly increased after training. We developed 
a learning cycle model based on the six categories that 
changed after training from the physicians’ perspective: 
multimodal comprehensive care communication skills 
training; increasing awareness of and sensitivity to 
changes to geriatric patients’ condition; changes in clinical 
management; professionalism; team building and personal 
accomplishments.
Conclusions  Our study showed that multimodal 
comprehensive care communication skills training for 
physicians increased the proportions of time spent 

performing single and multimodal communication skills by 
video analysis through AI.
Trial registration number  UMIN Clinical Trials Registry 
(UMIN000044288; https://center6.umin.ac.jp/cgi-open-​
bin/ctr_e/ctr_view.cgi?recptno=R000050586).

INTRODUCTION
The effective and competent communication 
of physicians with patients constitutes one 
of the core dimensions of patient-centred 
care.1 2 Previous studies have shown that 
physician–patient communication is signifi-
cantly positively correlated with patient 
adherence and that there are positive rela-
tionships between physician–patient commu-
nication and patient satisfaction, patient 
empathy and physical health outcomes.3–5 
Verbal and non-verbal communication skills 
play an important role in patient–physician 
encounters.6 Eye contact and physical touch 
are commonly used effective tools for non-
verbal communication with patients.7 8

A rapidly ageing population has been 
associated with a growth in the number 
of older people with frailty and complex 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study qualitatively analyses physicians’ 
multimodal communication skills using artificial 
intelligence.

	⇒ This mixed-methods study combines the quanti-
tative findings of a quasi-experimental study and 
qualitative results to demonstrate the educational 
benefits of a multimodal comprehensive care com-
munication skills training programme.

	⇒ Our limitations include the use of a single-centre 
intervention trial with a quasi-experimental design 
and the need for further analysis of the impact of the 
study’s training programme on patient outcomes.
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comorbidities, including dementia and delirium.9 10 
People with dementia are frequently admitted to acute 
care hospitals. The management of behavioural and 
psychological symptoms of dementia or delirium is a key 
challenge in inpatient dementia care, and typical difficul-
ties include the refusal of care, which can result in poor 
quality of care delivered to patients and has raised serious 
barriers to providing geriatric care.10–12 Because commu-
nication difficulties with patients can undermine the 
whole medical encounter, physicians should pay careful 
attention to this aspect of their practice.11 Burnout among 
physicians who care for geriatric patients is steadily 
growing.12 13 Furthermore, the COVID-19 pandemic has 
increased the burden on physicians in acute care hospi-
tals.14 Thus, at a time when elderly patients have the 
greatest need to communicate with their physicians, their 
cognitive and physical changes make this need the most 
difficult to accomplish.

To address these challenges regarding communication 
with elderly patients or patients with dementia, previous 
studies have shown that multimodal communication 
skills for healthcare workers are effective in geriatric care 
because humans use both verbal and non-verbal modes 
to communicate.15–17 The French care methodology of 
Gineste and Marescotti, called Humanitude, has been 
applied extensively in several settings, including hospi-
tals and nursing homes in Europe (France, Italy, Spain, 
Portugal, Switzerland, Deutschland and Belgium) and 
Asia (Singapore, South Korea and Japan) over the last 
40 years.18–20 This methodology is a multimodal, compre-
hensive communication technique that uses a humanist 
philosophy that highlights respect for individual liberty, 
autonomy and dignity. This multimodal comprehensive 
care methodology therefore comprises a set of particu-
larities that allow us to feel that we are members of the 
human species and recognise other human beings as 
members of the same species. The methodology focuses 
on four elements of communication with patients: face-
to-face interaction, verbal communication, touch inter-
action and assistance with standing up.18 Multimodal 
communication means a combination of communication 
modalities. Specifically, caregivers should always use at 
least two of the following three modes of communication 
simultaneously: face-to-face interaction, verbal communi-
cation and touch interaction.18 A previous review article 
demonstrated that this methodology has positive effects 
on people with dementia and their caregivers, including 
healthcare professionals and family caregivers.20

Previous studies have assessed the efficacy of commu-
nication skills training measured by many scales and 
psychometric questionnaires for patient–physician 
communication.21 Other studies have quantitatively 
analysed single-modality communication, for example, 
eye contact or verbal communication, using video 
recording.22 23 These studies, mostly based on subjec-
tive observations, have serious limitations with regard 
to offering quantitative data to analyse performance 
more precisely and recommending a course of action. 

Therefore, it is crucial to quantitatively and precisely 
analyse communication skills among physicians in the 
context of challenges regarding communication with 
elderly patients or patients with dementia.

The practice of medicine is changing with the develop-
ment of artificial intelligence (AI) technology. Coupled 
with rapid improvements in computer processing, 
AI-based systems are already improving the accuracy 
and efficiency of diagnosis and treatment across various 
specialisations.24 AI can also support the needs of medi-
cine by analysing vast amounts and various forms of data.24 
To our knowledge, although there is a lack of research to 
formally and rigorously assess communication skills for 
physicians, AI is capable of assessing the types of commu-
nication and interaction between physicians and patients.

Accordingly, our video analysis via AI was developed 
to analyse healthcare professionals’ multimodal commu-
nication, that is, their face-to-face interaction, verbal 
communication and touch interaction.19 25 Our system 
collects the viewpoints of participants using a wearable 
eye-tracking system during a simulated patient encounter, 
performs facial landmark detection and deep learning-
based analyses to detect eye contact, obtains the total utter-
ances from the data of fixed videos and detect the touch 
duration by annotation of the fixed videos. This study 
thus quantitatively analyses the communication skills of 
physicians for geriatric care following their multimodal 
comprehensive care communication skills training. We 
also assessed physicians’ empathy by using the Jefferson 
Scale of Physicians Empathy-Health Professionals Version 
(JSPE-HP)26 and evaluated physicians’ burnout by using 
the Maslach Burnout Inventory-Human Service Survey 
(MBI-HSS), both before and after their training.27 28

Specifically, we hypothesised that the multimodal 
comprehensive care communication skills training 
programme would promote a positive change in physi-
cians’ interactive communication with patients, as well 
as in physician empathy and burnout levels, and that the 
programme would offer subjective educational bene-
fits to the geriatric and dementia care that physicians 
in acute care provide. Therefore, we quantitatively anal-
ysed the communication skills of physicians in an acute 
care hospital after the training using AI, and we qualita-
tively explored the educational benefits of the training 
programme.

METHODS
Study design, setting and participants
As part of this convergent mixed-methods study, we 
concurrently conducted an intervention trial with a 
quasi-experimental design for the quantitative compo-
nent and administered open-ended interview questions 
for the qualitative component; we analysed the results 
of both components after their completion. The partic-
ipants were consecutively recruited via an offer at the 
National Hospital Organization Tokyo Medical Centre (a 
740-bed tertiary acute care hospital) in May 2021. There 
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were 302 physicians in the hospital, including 49 fellows 
in general internal medicine and 10 attending physicians 
in general internal medicine. The participants were non-
randomly sampled, and our inclusion criteria included 
physicians who (1) cared for older adults and (2) had no 
prior experience with multimodal comprehensive care 
methodology training. A total of 23 participants were 
recruited. Written informed consent was obtained from 
all the participants. A 4-week training programme was 
then held at the National Hospital Organization Tokyo 
Medical Centre from May to October 2021.

Patient and public involvement
This research was conducted with simulated patient 
involvement. No patients were invited to comment on the 
study design, and none were asked to interpret the results. 
No patients were asked to contribute to the writing or 
editing of this document.

Intervention
We developed a multimodal comprehensive care meth-
odology training programme for physicians to teach the 
multimodal communication skills that are used in acute 
care. The programme includes weekly 1-hour video 
lectures for 4 weeks that teach the philosophy of the meth-
odology and the basis of the communication skills. Each 
video lecture was followed by weekly bedside training for 
participants to use this methodology in the hospital by 
certified instructors. The training programme was deliv-
ered to each physician individually.

Data collection
The participants who consented to the study completed 
pretraining survey forms in our baseline assessment. The 
participants provided background information, including 
their age, gender, years of clinical experience, role as a 
physician (clinical fellow or attending physician) and 
specialty. The participants also completed the JSPE-HP to 
assess their empathy as physicians before the training.26 In 
addition, they completed the MBI-HSS to evaluate their 
level of physician burnout.27 28 The participants provided 
pretraining data directly to the researchers on the day of 
the pretraining survey. On the same day, the participants 
performed physical examinations on a simulated patient. 
The hypothetical scenario presented the case of an elderly 
woman with advanced dementia who was admitted to the 
acute care hospital because of ischaemic colitis and a pres-
sure injury in her right heel. The patient was bedridden 
and not able to communicate verbally due to advanced 
dementia. Participants examined the patient’s abdomen 
and foot in a private patient room. During each physical 
examination, participants wore Tobii Pro Glasses 2 to 
collect the first-person video and gaze data of the partici-
pants while they performed the physical examinations on 
the simulated patients. The Tobii Pro Glasses 2 is a wear-
able eye-tracking system that was calibrated at the start 
of the study for each participant.29 The recordings were 
saved for subsequent analysis and transmitted through a 

wireless network to a computer for real-time visualisation. 
In addition, two fixed cameras were used to record the 
physical examinations. Each video starting from when the 
physician entered the room to the moment they left the 
room was analysed. After the pre-evaluation, participants 
had 4 weeks of the intervention, which was followed by 
the post-evaluation, comprised of the same survey and 
physical examinations of the simulated patient. All the 
participants completed all pretraining and post-training 
surveys (figure 1).

The study participants completed an open-ended ques-
tionnaire survey provided by a researcher (SU), including 
specialised informatics, after the completion of their 
training. The survey consisted of the following questions 
that aimed to examine the effect of communication skills 
training for physicians: ‘Did you feel any changes in the 
real clinical experiences after the training?’, ‘Did you 
feel any changes in yourself after the training?’ and ‘Did 

Figure 1  Procedure of the multimodal comprehensive care 
methodology training programme for physicians in acute care 
hospitals. 1Pretraining survey: completion of the baseline 
assessment that included the physician’s age, gender, 
years of clinical experience, role (clinical fellow or attending 
physician) and specialty. The participants also completed the 
Jefferson Scale of Physicians Empathy-Health Professionals 
Version (JSPE-HP) and the Maslach Burnout Inventory-
Human Service Survey (MBI-HSS). 2Post-training survey: 
completion of the JSPE-HP and MBI-HSS after 1 month of 
training. 3Post-training survey: collected via the physicians’ 
responses to an open-ended questionnaire, administered 
after their training.
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you see any changes in the difficult situations you had 
felt during care before the training?’. The participants 
returned the completed questionnaire surveys directly to 
the researcher.

Video analysis by AI
We defined the quality of each communication skill as 
the proportion of time spent in eye contact, touch, verbal 
expression and multimodal communication during 
the patient encounter.30 31 Multimodal communication 
means that participants use at least two of the following 
three modes of communication simultaneously: eye 
contact, verbal expression and touch interaction, which 
were described in the Introduction section.18 We aimed 
to quantise and analyse the communication skills of 
participants by using wearable sensing and AI technology 
devices. The performance of the participants was anal-
ysed from when they entered the patient’s room to the 
moment they left the room. We used the eye-tracking 
device (Tobii Pro Glasses 2) worn by the participants to 
evaluate eye contact. The data collected by the Tobii Pro 
Glasses 2 worn by the participants included the facial 
distance, angle and eye-contact states between the partic-
ipants and the simulated patient by using facial landmark 
detection by AI. The length of the participants’ utterances 
was detected from the fixed video data. We annotated the 
videos and obtained the total utterance duration of each 
session. Touch was annotated using the fixed videos, and 
the total touch duration of each session was obtained. 
Finally, the total duration of multimodal communication 
was confirmed as using at least two of the following three 
modes of communication simultaneously: eye contact, 
verbal expression and touch interaction. The normality of 
all the data for the duration of the communication skills 
was verified by the Shapiro-Wilk test. A Wilcoxon signed-
rank test was also used to test for significant differences 
between the pretraining and post-training proportions of 
time spent performing communication skills. Statistical 
significance was defined when p<0.05.

Empathy and burnout outcomes and analyses
The JSPE-HP was specifically developed to measure 
empathy in health professionals. This questionnaire is a 
20-item instrument that has been widely used and vali-
dated among health professionals. It uses a 7-point Likert 
scale that is anchored by ‘strongly disagree’ and ‘strongly 
agree’ (range: 20–140).32 33 In this study, the Japanese 
version of the JSPE was used.34 All the participants 
completed the JSPE-HP, and the scale was administered 
before and after their training.

To measure burnout, the MBI-HSS for medical 
personnel, which is the global standard for healthcare 
professionals, was used.35 This validated instrument 
includes 22 items, each of which is scored from 0 to 6 based 
on the self-reported frequency of the feeling addressed by 
each item. In addition to providing an overall measure 
of burnout, the instrument enables the measurement of 
the three distinct domains of burnout using summated 

ratings. The emotional exhaustion domain consists of 
nine items, with a total score range of 0–54. The deper-
sonalisation domain consists of five items, with a total 
score range of 0–30. The personal accomplishment 
domain consists of eight items, with a total score range of 
0–48. Specifically, we defined the presence of physician 
burnout as any score over 26 on the emotional exhaus-
tion subscale, any score over 9 on the depersonalisation 
subscale or any score under 34 on the personal accom-
plishment subscale.36 All the participants completed the 
MBI-HSS before and after the training.

These analyses were performed using R statistical 
software (V.4.0.2). The data characteristics of the physi-
cians were analysed using descriptive statistics. Analytical 
statistics were employed to address the outcomes. The 
normality of all the data was verified by the Shapiro-Wilk 
test. The Wilcoxon signed-rank test was also used to test 
for significant differences between the pretraining and 
post-training JSPE-HP and MBI-HSS scores. Statistical 
significance was defined as p<0.05.

Qualitative analysis
The textual data of the questionnaire survey were anal-
ysed qualitatively by the Steps for Coding and Theoriza-
tion (SCAT) method,37 38 which was developed to be an 
easily accessible qualitative data analysis method involving 
sequential and thematic qualitative analysis. The SCAT 
method consists of generative coding and theorisation 
and is applicable in analyses of open-ended question-
naire responses. Accordingly, the participants’ written 
responses were reviewed by researchers (MKobayashi, 
MKatayama, MH) with >10 years of clinical experience in 
general internal medicine in acute care hospitals. These 
responses were then coded by content while keeping 
their original opinions intact. Next, these categories were 
further reviewed and divided into subcategories based 
on this coding, and each subcategory was given a title. 
These subcategories were then consolidated into main 
categories based on their emergent themes, which were 
also given a title. The three authors worked together to 
analyse and title these themes and categories. The final 
step of SCAT entails developing theories that weave 
together the identified themes and constructs. Following 
this, the three authors created a diagram to indicate the 
relationships within the main categories. These analyses 
were all conducted in Excel V.2019 (Microsoft Corpora-
tion, Redmond, Washington, USA).

RESULTS
Quantitative results
A total of 23 physicians were enrolled in the study and 
completed the multimodal comprehensive care method-
ology training programme. Among the 23 participants, 
the post-training response rate was 100% (23 patients). 
The physicians were an average age of 32 years old 
(SD=5.1). Fourteen were male (60.9%). Twenty-two of 
the physicians (95.7%) specialised in general internal 
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medicine. Eighteen of the physicians were clinical fellows 
(78.3%). The participants had an average of 6 years of 
clinical experience (SD=4.3).

Comparison of the proportion of time spent in single and 
multimodal communication during simulated patient care
A total of 23 physicians performed physical examinations 
on a simulated patient before and after their training. 
Two participants were excluded due to a recording error. 
The data on the proportions of time spent performing 
communication skills during pretraining and post-
training are shown in table  1. The proportions of time 
spent performing multimodal communication skills 
significantly increased from pretraining to post-training 
(multimodal: 15.5% to 43.1%, p<0.001). The proportions 
of time spent performing single communication skills 
also significantly increased after training (eye contact: 
5.7% to 27.4%, p<0.001; verbal expression: 39.6% to 
53.1%, p<0.001; touch: 37.7% to 46.1%, p=0.03).

Comparison of JSPE-HP scores and MBI-HSS scores
A total of 23 (100%) patients were assessed. The results of 
the pretraining and the post-training JSPE and MBI-HSS 
scores are shown in table  2. The JSPE scores showed a 
statistically significant improvement (from 111.0 to 119.6, 
p<0.001) from pretraining to post-training. The number 
of physicians with burnout decreased after training from 
19 to 15. The MBI-HSS scores also showed significant 
improvements in personal accomplishment (from 28.3 to 
30.7, p=0.004). However, there were no significant differ-
ences in emotional exhaustion (from 18.9 to 18.7) or 
depersonalisation (from 6.3 to 6.3) between pretraining 
and post-training.

Qualitative results
We extracted 14 subordinate concepts and formed 6 
final categories of factors that changed after multimodal 
comprehensive care communication skills training. 
Table  3 shows illustrative and demonstrative quotes 
from the physicians’ responses to the open-ended 
questionnaire.

Category 1: multimodal comprehensive care communication 
skills training for physicians
The participants learnt the importance of using practical 
multimodal communication skills. They described that 
they obtained not only a concept of the methodology and 
knowledge about ageing and dementia, but also practical 
skills of care based on the philosophy for elderly patients.

Category 2: increasing awareness of and sensitivity to 
changes in geriatric patients’ conditions
Through the training, the participants became increas-
ingly aware of changes in elderly patients’ conditions. 
The participants’ awareness increased communication 
and interaction with patients, which resulted in improved 
clinical practice skills and the establishment of better 
patient–physician relationships.

Category 3: changes in clinical management
The participants realised that they underestimated elderly 
patients’ physical and cognitive functions. They reported 
that the training led them to make proper evaluations of 
patients, which improved their disposition and decreased 
not only the number of behavioural and psychological 
symptoms of patients with dementia but also the overall 
delirium of geriatric patients.

Table 1  Mean proportions of time spent performing communication skills during pretraining and post-training

N Pretraining (%) Post-training (%) P value*

Eye contact 21 5.7 27.4 <0.001

Verbal expression 21 39.6 53.1 0.006

Touch 21 37.7 46.1 0.03

Multimodal 21 15.5 43.1 <0.001

The bold numbers are significant p values (<0.05) before and 3 months after the training.
*Wilcoxon signed-rank test.

Table 2  Pretraining and post-training means and SDs of the Jefferson Scale of Physicians Empathy-Health Professionals 
Version (JSPE-HP) scores and the Maslach Burnout Inventory-Human Service Survey and changes in physician burnout (n=23)

Pretraining Post-training P value*

Mean JSPE-HP score (±SD) 111.0±10.6 119.6±10.5 <0.001

Burnout, n (%) 19 (82.6) 15 (65.2)

Mean emotional exhaustion score (±SD) 18.9±10.0 18.7±11.4 0.89

Mean depersonalisation score (±SD) 6.3±5.3 6.3±5.5 0.88

Mean personal accomplishment score (±SD) 28.3±6.8 30.7±7.8 0.004

The bold numbers are significant p values (<0.05) before and 3 months after the training.
*Wilcoxon signed-rank test.
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Category 4: professionalism
The participants stated the importance of respecting 
patients and their lives and how their empathy for elderly 
patients was increased by the training. These observa-
tions helped them to develop their professionalism as 
physicians.

Category 5: team building
The participants reported that they hoped to share the 
concept and skills for team building with all healthcare 

professionals. They also suggested that the training 
programme could be added to undergraduate and grad-
uate medical education curricula.

Category 6: personal accomplishment
The participants noted an improved confidence in rela-
tion to geriatric care, enhanced joy as physicians and a 
reduced fear of geriatric care after their training. These 
internal developments led them to strongly desire contin-
uous education on the related methods.

Table 3  Categories and concepts

Category Physicians’ quotes

Category 1. Multimodal comprehensive care communication skills training for physicians

 � Overall communication skills ‘My way of talking to and touching a patient changed after the training. I started to spend more time 
observing patients’ facial expressions. I also realized the importance of standing up and walking to 
elderly patients.’ (Physician 16)
‘I could utilize the skills in my practice, and it worked well.’ (Physician 17)

 � Multimodal communication ‘I felt that it became easier to talk with elderly patients because I was able to be closer to them after 
adopting multimodal communication.’ (Physician 19)

 � Rationale and concept of the 
methodology

‘I could obtain not only a concept of the methodology and knowledge about ageing and dementia, 
but also practical skills of care based on the philosophy for elderly patients through bedside training.’ 
(Physician 1)

Category 2. Increasing awareness of and sensitivity to changes in geriatric patients’ conditions

 � Increasing communication and 
interaction with patients

‘I was surprised how a patient’s expression and communication dramatically changed after I adopted 
the methods. I have been able to observe dramatic changes in the communication and expressions of 
those who had not spoken much before.’ (Physician 9)

 � Improving clinical practice 
skills towards patients

‘I have started to obtain much more information from patients. Physical exams of elderly patients have 
become smoother, and the methods help me to perform physical exams easier than before.’ (Physician 
14)

 � Establishing a patient–
physician relationship

‘I feel that the barrier between the patient and me has disappeared. I think that the methods are useful 
for building rapport with patients.’ (Physician 23)

Category 3. Changes in clinical management

 � Reconsidering the patients’ 
disposition

‘I learned that I had been underestimating elderly patients' physical and cognitive functions. This made 
me reconsider the disposition of the patients and I found that it had actually changed.’ (Physician 4)

 � Understanding the behavioural 
and psychological symptoms 
of dementia and delirium

‘I have often faced difficulties in caring for patients with dementia or delirium who are hostile to 
medical staff and refuse all care. I have realized that one of the reasons is that I did not know how to 
communicate with them properly.’ (Physician 12)
‘I found that the number of patients with delirium or behavioural and psychological symptoms has 
decreased through the training.’ (Physician 4)

Category 4. Professionalism

 � Cure and care ‘Learning the methods caused me to respect patients and their lives more.’ (Physician 8)

 � Increasing empathy for 
patients

‘I have been thinking more about the experiences and thoughts of elderly patients whom I had not been 
able to communicate with well before.’ (Physician 21)

Category 5. Team building

 � Sharing the concepts and 
skills with colleagues for team 
building

‘I would like to share the methods with other health care professionals because I think that the methods 
are useful for anyone who cares for elderly patients, including those with severe dementia and patients 
with delirium.’ (Physician 6)

 � Medical education ‘I started to teach multimodal communication skills to residents and fellows because the skills are 
useful in acute geriatric care. I hope that the methods can be added to undergraduate and graduate 
medical education.’ (Physician 7)

Category 6. Personal accomplishment

 � Internal development ‘I am currently much more confident in my practice because of the training, especially the bedside 
training.’ (Physician 5)
‘I feel that my fear of interacting with people with deafness and severe dementia has been alleviated. I 
feel that I have grown as a physician.’ (Physician 10)

 � Continuous learning of the 
methods

‘I would like to continue to learn the methods because I have realized that the methods can improve 
the outcomes of patients and give me confidence in caring for geriatric patients.’ (Physician 15)
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Relationship between the categories and theorisation
We found that these six categories were closely related 
to each other. Thus, we theorised their relationship as a 
learning cycle model (figure  2). We theorised that this 
training programme increased the physicians’ aware-
ness of and sensitivity to changes in patients’ conditions, 
resulting in changes in clinical management. The results 
lead physicians to develop their professionalism, which 
drove them to build a team with other healthcare profes-
sionals. The training fostered the physicians’ internal 
development, which created a learning cycle through a 
desire to continue their training.

DISCUSSION
This is a mixed-methods study that includes a quasi-
experimental trial to investigate the efficacy of multi-
modal comprehensive care communication skills training 
for physicians in an acute care hospital by video anal-
ysis with AI. The findings of this study show that multi-
modal comprehensive care communication skills training 
for physicians increases the proportions of time spent 
performing both single and multimodal communication 
skills.

This is the first study to use AI in quantitative commu-
nication analysis. Previous studies have quantitatively 
analysed single-modality communication using video 
recording in health communication research. However, 
these studies were based on estimation by an observer to 
analyse performance.22 23 To the best of our knowledge, 
no interventional studies of physicians have evaluated 
quantitative and objective changes in basic communica-
tion skills, such as eye contact, verbal expression or touch. 
To objectively evaluate physicians’ eye contact, the eye-
tracking system yields precise measurements.30 Not every 
research question about communication skills requires 

the precision that eye-tracking enables.30 However, given 
that the communication skills training was for physicians 
who face challenges regarding communicating with 
patients with dementia or delirium, eye-tracking also 
enables researchers to evaluate eye contact with more 
refined criteria, thereby facilitating replication studies. 
Eye-tracking analysis by AI is now becoming less time-
intensive, enabling larger sample sizes.30 We also anno-
tated the videos and obtained the total utterances and 
touch duration of each simulated patient encounter. 
This required considerable time, and there was the 
risk of obtaining biased results caused by annotator 
subjectivity. We are currently developing a method for 
detecting and analysing voice signals and sensing touch 
behaviours through the use of wearable contact sensors 
with behavioural video analysis. The physicians’ tone, 
speed, volume and content of their speech and place and 
pattern of touch will need to be integrated in the future 
to evaluate the quality of their communication skills for 
patients. Quantitative analysis of physicians’ communi-
cation skills using video analysis through AI will likely 
advance healthcare professional practice.

Our study shows that the proportions of time spent 
making eye contact, verbal expression, physical touch 
and multimodal communication by the participating 
physicians significantly increased after the training. 
Previous studies have demonstrated that various commu-
nication skills training programmes are effective in 
improving physicians’ communication skills, similar 
to our study results.39–41 However, the primary and 
secondary outcomes of these studies were based on a 
variety of healthcare professionals’ outcomes, including 
scales, health status, perception of the interview, percep-
tion of their behavioural change and perception of their 
attitude change.39–41 To the best of our knowledge, no 
interventional studies of physicians have evaluated quan-
titative changes in basic communication skills, such as eye 
contact, verbal expression or physical touch. The reason 
for the increase in physicians’ communication skills after 
this training is likely that its methodology provides a clear 
conceptual basis for communication skills. In our quali-
tative analysis, participants reported that they were able 
to systematically learn multimodal comprehensive care 
communication skills because the programme’s methods 
included communication skills, dementia-related knowl-
edge and humanist philosophy.

Our findings are similar to the evaluations of two 
previous communication training interventions that used 
randomised controlled trials (RCTs) and were shown to 
be particularly effective in improving communication 
skills for oncologists and residents.42 43 These studies are 
also similar to our study in that their multimodal compre-
hensive care communication skills training did not 
decrease physicians’ emotional exhaustion in burnout 
despite increasing their empathy. We suggest that there 
are two reasons why the training did not decrease 
emotional exhaustion and depersonalisation in our 
study. First, although previous studies have largely found 

Figure 2  Overview of physicians’ changes after the 
multimodal comprehensive care communication skills training 
programme.
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a negative relationship between burnout and empathy 
among medical staff, a few studies have supported the 
hypothesis that there is a positive correlation between 
burnout and empathy.44 The latter studies have concluded 
that physicians who demonstrate high levels of empathy 
suffer from compassion fatigue, which leads to burnout.44 
Second, this study is similar to another previous study in 
which physicians from a compassionate-empathic group 
were younger and had fewer years in medical practice 
but reported more emotional exhaustion compared 
with other physicians.45 Thus, we need to acknowledge 
that younger physicians seem to follow a more idealistic 
approach and have a compassionate-empathic attitude, 
which may lead to a risk of burnout. However, we have no 
data to support these explanations, which are only specu-
lations. On the other hand, there are differences between 
our study and the two mentioned above42 43; specifically, 
our study indicates that the training reduced burnout 
and increased personal accomplishment scores. The two 
prior studies on communication skills training were not 
supported by bedside instruction.39 40 In contrast, the 
training in our present study provided bedside instruc-
tion involving actual elderly patients in acute care. 
Interestingly, although previous studies have shown 
that physician burnout increased in acute care hospitals 
during the COVID-19 pandemic, that is, when our study 
was conducted,14 we found that physician burnout did 
not increase during this time. As our qualitative analysis 
shows, physicians’ experiences of dramatic changes in 
their patients via bedside instruction might lead to an 
increase in their personal accomplishment scores.

Furthermore, our qualitative study demonstrates that 
the effect of the training on physicians can be theorised 
as a learning cycle model in the context of acute geriatric 
and dementia care. These findings intersect and corrob-
orate the quantitative findings discussed above. Physi-
cians in acute care hospitals have to handle work-related 
difficulties, such as communicating with elderly patients 
with dementia or delirium. However, they typically report 
being insufficiently trained in communication skills for 
caring for elderly patients during their medical educa-
tion.46 Thus, we hypothesised that this stress and lack of 
self-efficacy to communicate with elderly inpatients can 
contribute to the development of physician burnout and 
a reduction in physician empathy. Our qualitative results 
produced a learning cycle model in which increasing multi-
modal communication with patients through the training 
led to enhanced clinical experiences concerning patients’ 
positive physical and cognitive changes, which were 
followed by changes in clinical management for elderly 
inpatients. Previous studies have shown that communica-
tion skills training of physicians increases patients’ satis-
faction and reduces their anxiety.47 48 However, there is 
a lack of qualitative studies demonstrating an association 
between communication skills training for healthcare 
professionals in acute care and the clinical outcomes of 
elderly inpatients, for example, discharge disposition 
or delirium symptoms. Although healthcare workers or 

medical students may develop many aspects of communi-
cation through experience prior to medical school, effec-
tive communication in the context of healthcare practice 
is highly technical and likely requires training, as well as 
deliberate, targeted practice and feedback, to develop 
skilled performance.49–52 Interestingly, all the participants 
were satisfied with this training and reported that the 
training was worth the effort as it enhanced their personal 
accomplishments in their clinical practice. Future quan-
titative studies are needed to assess the clinical outcomes 
of geriatric patients through a multimodal comprehen-
sive care communication skills training programme for 
healthcare professionals in acute care settings.

Limitations
Several limitations of this study should be discussed. First, 
we used an intervention trial with a quasi-experimental 
design instead of an RCT. Therefore, it is possible that 
confounding factors influenced the association between 
the training, communication skills, and JSPE-HP and 
MBI-HSS scores. Further randomised controlled studies 
with larger sample sizes are needed. Second, the sample 
size of this study was small. Third, our outcome assessment 
time frame might be a weakness with respect to our assess-
ment of the physicians’ communication skills, empathy 
and burnout. While the empathy and burnout of physi-
cians may be significantly improved immediately after 
this training, there are limited insights concerning the 
long-term efficacy of the training. Fourth, the assessment 
of communication skills in this study was not performed 
with real patients. Further studies are needed that involve 
real patients. Fifth, self-report measurements of empathy 
and burnout in a medical population may be subject to 
social desirability bias. Thus, it can be difficult to ascer-
tain whether training or awareness of the desirability 
of an empathetic physician increases empathy.53 Self-
report surveys can be an effective and reliable measure 
of physician empathy, but they must be validated against 
patient-report measures. Our last potential limitation is 
the participant bias of our study results. Our study was 
conducted at a single hospital in Japan, and many of the 
participants’ specialties were related to general internal 
medicine. To our knowledge, there is a lack of studies 
evaluating the culture differences of physicians caring for 
older adults. Physicians’ gender, upbringing, proximity 
to older adults in their personal lives and religion may 
play a role in communications with older adults. Future 
studies that involve a variety of participants with different 
cultures are needed to overcome these limitations.

CONCLUSIONS
The current study was conducted to quantitatively analyse 
by AI the communication skills of physicians who care 
for geriatric patients in an acute care hospital before 
and after multimodal comprehensive care communica-
tion skills training and to qualitatively explore the educa-
tional benefits of this training programme. We found that 
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multimodal comprehensive care methodology training 
increased the proportions of time spent performing 
single and multimodal communication skills by video 
analysis through AI.

Acknowledgements  The authors wish to thank American Journal Experts (https://
www.aje.com/) for English-language editing.

Contributors  MKobayashi, MKatayama and MH conceived and designed this 
study. MKobayashi, SU and MH collected the data. MKobayashi and SU analysed 
the quantitative data. MKobayashi, MKatayama and MH analysed the qualitative 
data. MKobayashi wrote the draft of the main paper. MKobayashi and MH discussed 
the results and interpretations and were involved in the critical revisions of the 
manuscript. THayashi, THashiyama and TI contributed to the design. All authors 
read and approved the final version of the manuscript. MKobayashi and MH are the 
guarantor and accepts full responsibility for the overall content of the manuscript.

Funding  This research was supported by grants from the Japan Science and 
Technology Agency (grant ID: JPMJCR17A5 17942099).

Disclaimer  The funder played no role in the design of the study; the collection, 
analysis and interpretation of the data; or the writing of the manuscript.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication  Obtained.

Ethics approval  This study involves human participants and was approved by 
the Medical Ethical Committee of the National Hospital Organization Tokyo Medical 
Centre (R20-110). Participants gave informed consent to participate in the study 
before taking part.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available upon reasonable request. The 
datasets used during the current study are available from the National Hospital 
Organization Tokyo Medical Centre; however, restrictions apply regarding the 
availability of these data, as they are not publicly available. However, the data 
are available from the corresponding author upon reasonable request and with 
permission from the National Hospital Organization Tokyo Medical Centre.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Masaki Kobayashi http://orcid.org/0000-0001-5567-3788

REFERENCES
	 1	 Michie S, Miles J, Weinman J. Patient-centredness in chronic illness: 

what is it and does it matter? Patient Educ Couns 2003;51:197–206. 
	 2	 Ishikawa H, Hashimoto H, Kiuchi T. The evolving concept of “patient-

centeredness” in patient-physician communication research. Soc Sci 
Med 2013;96:147–53. 

	 3	 Zandbelt LC, Smets EMA, Oort FJ, et al. Medical specialists’ patient-
centered communication and patient-reported outcomes. Med Care 
2007;45:330–9. 

	 4	 Clever SL, Jin L, Levinson W, et al. Does doctor-patient 
communication affect patient satisfaction with hospital care? Results 
of an analysis with a novel instrumental variable. Health Serv Res 
2008;43:1505–19. 

	 5	 Venetis MK, Robinson JD, Turkiewicz KL, et al. An evidence base for 
patient-centered cancer care: a meta-analysis of studies of observed 
communication between cancer specialists and their patients. 
Patient Educ Couns 2009;77:379–83. 

	 6	 Henry SG, Fuhrel-Forbis A, Rogers MAM, et al. Association between 
nonverbal communication during clinical interactions and outcomes: 
a systematic review and meta-analysis. Patient Educ Couns 
2012;86:297–315. 

	 7	 Marcinowicz L, Konstantynowicz J, Godlewski C. Patients’ 
perceptions of GP non-verbal communication: a qualitative study. Br 
J Gen Pract 2010;60:83–7. 

	 8	 Cocksedge S, George B, Renwick S, et al. Touch in primary care 
consultations: qualitative investigation of doctors’ and patients’ 
perceptions. Br J Gen Pract 2013;63:e283–90. 

	 9	 Cawthon PM, Marshall LM, Michael Y, et al. Frailty in older men: 
prevalence, progression, and relationship with mortality. J Am Geriatr 
Soc 2007;55:1216–23. 

	10	 Han QYC, Rodrigues NG, Klainin-Yobas P, et al. Prevalence, risk 
factors, and impact of delirium on hospitalized older adults with 
dementia: a systematic review and meta-analysis. J Am Med Dir 
Assoc 2022;23:23–32. 

	11	 Salluh JIF, Wang H, Schneider EB, et al. Outcome of delirium in 
critically ill patients: systematic review and meta-analysis. BMJ 
2015;350:h2538. 

	12	 Tible OP, Riese F, Savaskan E, et al. Best practice in the management 
of behavioural and psychological symptoms of dementia. Ther Adv 
Neurol Disord 2017;10:297–309. 

	13	 Nazir A, Smalbrugge M, Moser A, et al. The prevalence of burnout 
among nursing home physicians: an international perspective. J Am 
Med Dir Assoc 2018;19:86–8. 

	14	 Melnikow J, Padovani A, Miller M. Frontline physician burnout during 
the COVID-19 pandemic: national survey findings. BMC Health Serv 
Res 2022;22:365. 

	15	 Kobayashi M, Ito M, Iwasa Y, et al. The effect of multimodal 
comprehensive care methodology training on oral health care 
professionals’ empathy for patients with dementia. BMC Med Educ 
2021;21:315. 

	16	 Melo R de, Costa PJ, Henriques LVL, et al. Humanitude in the 
humanization of elderly care: experience reports in a health service. 
Rev Bras Enferm 2019;72:825–9. 

	17	 Honda M, Ito M, Ishikawa S, et al. Reduction of behavioral 
psychological symptoms of dementia by multimodal comprehensive 
care for vulnerable geriatric patients in an acute care hospital: a case 
series. Case Rep Med 2016;2016:4813196. 

	18	 Gineste Y, de Jérôme P, Laroque G. Humanitude: comprendre la 
vieillesse, prendre soin des hommes vieux. Paris, France: Armand 
Colin, 2007.

	19	 Sumioka H, Shiomi M, Honda M, et al. Technical challenges for 
smooth interaction with seniors with dementia: lessons from 
humanitude. Front Robot AI 2021;8:650906. 

	20	 Giang TA, Koh JEJ, Cheng LJ, et al. Effects of humanitude care on 
people with dementia and caregivers: a scoping review. J Clin Nurs 
3, 2022. 

	21	 Zill JM, Christalle E, Müller E, et al. Measurement of physician-patient 
communication -- a systematic review. PLoS One 2014;9:e112637. 

	22	 Farber NJ, Liu L, Chen Y, et al. EHR use and patient satisfaction: 
what we learned. J Fam Pract 2015;64:687–96.

	23	 Pieterse AH, van Dulmen AM, Beemer FA, et al. Cancer genetic 
counseling: communication and counselees’ post-visit satisfaction, 
cognitions, anxiety, and needs fulfillment. J Genet Couns 
2007;16:85–96. 

	24	 Ahuja AS. The impact of artificial intelligence in medicine on the 
future role of the physician. PeerJ 2019;7:e7702. 

	25	 Nakazawa A, Mitsuzumi Y, Watanabe Y, et al. First-person video 
analysis for evaluating skill level in the humanitude tender-care 
technique. J Intell Robot Syst 2020;98:103–18. 

	26	 Hojat M, Gonnella JS, Nasca TJ, et al. Physician empathy: definition, 
components, measurement, and relationship to gender and specialty. 
Am J Psychiatry 2002;159:1563–9. 

	27	 Maslach C, Jackson S, Leiter MP. Maslach burnout inventory. In: 
Zalaquett C, Wood R, eds. Evaluating Stress: A Book of Resources. 
Lanham, Md: Scarecrow Press, 1998: 191–218.

	28	 Maslach C, Schaufeli WB, Leiter MP. Job burnout. Annu Rev Psychol 
2001;52:397–422. 

	29	 Sánchez-Ferrer ML, Grima-Murcia MD, Sánchez-Ferrer F, et al. Use 
of eye tracking as an innovative instructional method in surgical 
human anatomy. J Surg Educ 2017;74:668–73. 

	30	 Jongerius C, Hessels RS, Romijn JA, et al. The measurement of eye 
contact in human interactions: a scoping review. J Nonverbal Behav 
2020;44:363–89. 

	31	 Hauser SC, McIntyre S, Israr A, et al. Uncovering human-to-human 
physical interactions that underlie emotional and affective touch 
communication. World Haptics Conf 2019;2019:407–12. 

	32	 Hojat M, Gonnella JS, Nasca TJ, et al. The jefferson scale of 
physician empathy: further psychometric data and differences by 
gender and specialty at item level. Acad Med 2002;77:S58–60. 

	33	 Hojat M, Mangione S, Nasca TJ, et al. The jefferson scale of 
physician empathy: development and preliminary psychometric data. 
Educ Psychol Meas 2001;61:349–65. 

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-065477 on 3 M

arch 2023. D
ow

nloaded from
 

https://www.aje.com/
https://www.aje.com/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-5567-3788
http://dx.doi.org/10.1016/s0738-3991(02)00194-5
http://dx.doi.org/10.1016/j.socscimed.2013.07.026
http://dx.doi.org/10.1016/j.socscimed.2013.07.026
http://dx.doi.org/10.1097/01.mlr.0000250482.07970.5f
http://dx.doi.org/10.1111/j.1475-6773.2008.00849.x
http://dx.doi.org/10.1016/j.pec.2009.09.015
http://dx.doi.org/10.1016/j.pec.2011.07.006
http://dx.doi.org/10.3399/bjgp10X483111
http://dx.doi.org/10.3399/bjgp10X483111
http://dx.doi.org/10.3399/bjgp13X665251
http://dx.doi.org/10.1111/j.1532-5415.2007.01259.x
http://dx.doi.org/10.1111/j.1532-5415.2007.01259.x
http://dx.doi.org/10.1016/j.jamda.2021.09.008
http://dx.doi.org/10.1016/j.jamda.2021.09.008
http://dx.doi.org/10.1136/bmj.h2538
http://dx.doi.org/10.1177/1756285617712979
http://dx.doi.org/10.1177/1756285617712979
http://dx.doi.org/10.1016/j.jamda.2017.10.019
http://dx.doi.org/10.1016/j.jamda.2017.10.019
http://dx.doi.org/10.1186/s12913-022-07728-6
http://dx.doi.org/10.1186/s12913-022-07728-6
http://dx.doi.org/10.1186/s12909-021-02760-2
http://dx.doi.org/10.1590/0034-7167-2017-0363
http://dx.doi.org/10.1155/2016/4813196
http://dx.doi.org/10.3389/frobt.2021.650906
http://dx.doi.org/10.1111/jocn.16477
http://dx.doi.org/10.1371/journal.pone.0112637
http://dx.doi.org/26697540
http://dx.doi.org/10.1007/s10897-006-9048-1
http://dx.doi.org/10.7717/peerj.7702
http://dx.doi.org/10.1007/s10846-019-01052-8
http://dx.doi.org/10.1176/appi.ajp.159.9.1563
http://dx.doi.org/10.1146/annurev.psych.52.1.397
http://dx.doi.org/10.1016/j.jsurg.2016.12.012
http://dx.doi.org/10.1007/s10919-020-00333-3
http://dx.doi.org/10.1109/whc.2019.8816169
http://dx.doi.org/10.1097/00001888-200210001-00019
http://dx.doi.org/10.1177/00131640121971158
http://bmjopen.bmj.com/


10 Kobayashi M, et al. BMJ Open 2023;13:e065477. doi:10.1136/bmjopen-2022-065477

Open access�

	34	 Kataoka HU, Koide N, Ochi K, et al. Measurement of empathy among 
Japanese medical students: psychometrics and score differences by 
gender and level of medical education. Acad Med 2009;84:1192–7. 

	35	 Maslach C, Jackson SE. The measurement of experienced burnout. 
J Organiz Behav 1981;2:99–113. 

	36	 Krasner MS, Epstein RM, Beckman H, et al. Association of an 
educational program in mindful communication with burnout, 
empathy, and attitudes among primary care physicians. JAMA 
2009;302:1284–93. 

	37	 Otani T. SCAT. A qualitative data analysis method by four-step 
coding: easy startable and small scale data-applicable process 
of theorization. Bull Grad Sch Educ Hum Dev Nagoya Univ 
2007;2008:27–44.

	38	 SCAT: steps for coding and theorization qualitative data analysis 
method. 2015. Available: https://www.educa.nagoya-u.ac.jp/~otani/​
scat/index-e.html [Accessed 24 Dec 2022].

	39	 Mendez MP, Patel H, Talan J, et al. Communication training in adult 
and pediatric critical care medicine. A systematic review. ATS Sch 
2020;1:316–30. 

	40	 Mata Á de S, de Azevedo KPM, Braga LP, et al. Training in 
communication skills for self-efficacy of health professionals: a 
systematic review. Hum Resour Health 2021;19:30. 

	41	 Moore PM, Rivera S, Bravo-Soto GA, et al. Communication skills 
training for healthcare professionals working with people who have 
cancer. Cochrane Database Syst Rev 2018;7:CD003751. 

	42	 Butow P, Cockburn J, Girgis A, et al. Increasing oncologists’ 
skills in eliciting and responding to emotional cues: evaluation 
of a communication skills training program. Psychooncology 
2008;17:209–18. 

	43	 Bragard I, Etienne A-M, Merckaert I, et al. Efficacy of a 
communication and stress management training on medical 

residents’ self-efficacy, stress to communicate and burnout: a 
randomized controlled study. J Health Psychol 2010;15:1075–81. 

	44	 Wilkinson H, Whittington R, Perry L, et al. Examining the relationship 
between burnout and empathy in healthcare professionals: a 
systematic review. Burn Res 2017;6:18–29. 

	45	 Wiederhold BK, Cipresso P, Pizzioli D, et al. Intervention for physician 
burnout: a systematic review. Open Med (Wars) 2018;13:253–63. 

	46	 Griffiths A, Knight A, Harwood R, et al. Preparation to care for 
confused older patients in general hospitals: a study of UK health 
professionals. Age Ageing 2014;43:521–7. 

	47	 Fischer F, Helmer S, Rogge A, et al. Outcomes and outcome 
measures used in evaluation of communication training in 
oncology-a systematic literature review, an expert workshop, and 
recommendations for future research. BMC Cancer 2019;19:808. 

	48	 Oliveira VC, Ferreira ML, Pinto RZ, et al. Effectiveness of training 
clinicians’ communication skills on patients’ clinical outcomes: a 
systematic review. J Manipulative Physiol Ther 2015;38:601–16. 

	49	 Salmon P, Young B. The validity of education and guidance for 
clinical communication in cancer care: evidence-based practice 
will depend on practice-based evidence. Patient Educ Couns 
2013;90:193–9. 

	50	 van Dalen J. Communication skills in context: trends and 
perspectives. Patient Educ Couns 2013;92:292–5. 

	51	 Nestel D, Walker K, Simon R, et al. Nontechnical skills: an inaccurate 
and unhelpful descriptor? Simul Healthc 2011;6:2–3. 

	52	 Wouda JC, van de Wiel HBM. Education in patient-physician 
communication: how to improve effectiveness? Patient Educ Couns 
2013;90:46–53. 

	53	 Kelm Z, Womer J, Walter JK, et al. Interventions to cultivate 
physician empathy: a systematic review. BMC Med Educ 
2014;14:219. 

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-065477 on 3 M

arch 2023. D
ow

nloaded from
 

http://dx.doi.org/10.1097/ACM.0b013e3181b180d4
http://dx.doi.org/10.1002/job.4030020205
http://dx.doi.org/10.1001/jama.2009.1384
https://www.educa.nagoya-u.ac.jp/~otani/scat/index-e.html
https://www.educa.nagoya-u.ac.jp/~otani/scat/index-e.html
http://dx.doi.org/10.34197/ats-scholar.2019-0017RE
http://dx.doi.org/10.1186/s12960-021-00574-3
http://dx.doi.org/10.1002/14651858.CD003751.pub4
http://dx.doi.org/10.1002/pon.1217
http://dx.doi.org/10.1177/1359105310361992
http://dx.doi.org/10.1016/j.burn.2017.06.003
http://dx.doi.org/10.1515/med-2018-0039
http://dx.doi.org/10.1093/ageing/aft171
http://dx.doi.org/10.1186/s12885-019-6022-5
http://dx.doi.org/10.1016/j.jmpt.2015.08.002
http://dx.doi.org/10.1016/j.pec.2012.04.010
http://dx.doi.org/10.1016/j.pec.2013.05.020
http://dx.doi.org/10.1097/SIH.0b013e3182069587
http://dx.doi.org/10.1016/j.pec.2012.09.005
http://dx.doi.org/10.1186/1472-6920-14-219
http://bmjopen.bmj.com/

	Effect of multimodal comprehensive communication skills training with video analysis by artificial intelligence for physicians on acute geriatric care: a mixed-­methods study
	Abstract
	Introduction﻿﻿
	Methods
	Study design, setting and participants
	Patient and public involvement
	Intervention
	Data collection
	Video analysis by AI
	Empathy and burnout outcomes and analyses
	Qualitative analysis

	Results
	Quantitative results
	Comparison of the proportion of time spent in single and multimodal communication during simulated patient care
	Comparison of JSPE-HP scores and MBI-HSS scores
	Qualitative results
	Category 1: multimodal comprehensive care communication skills training for physicians
	Category 2: increasing awareness of and sensitivity to changes in geriatric patients’ conditions
	Category 3: changes in clinical management
	Category 4: professionalism
	Category 5: team building
	Category 6: personal accomplishment
	Relationship between the categories and theorisation

	Discussion
	Limitations

	Conclusions
	References


