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1.   Introduction

To address social issues, such as reducing medical 
costs, three requirements must be satisfied: promot-
ing health by improving people’s lifestyles, improv-
ing social environments, and encouraging preventive 
medicine. It is said that multi-stage life planning will 
be necessary when we enter an era referred to as the 
longevity society in which people will have lifespans 
of 100 years [1]. Diversity is required regarding work 
and relationships, but at the same time, how healthy 
people can live over that long lifetime is important. 
Considering these circumstances, we believe that it is 
important to support behavior change tailored to each 
person’s personality that brings about positive mental 
changes. Accordingly, we are aiming to implement 
technology that supports such behavior change in a 
manner that deeply understands each person’s hopes 
and what they cherish. We believe that such behavior-
change support technology will be introduced into 
health-advice-presentation systems that can be used 
on a daily basis and into support systems for social-
support*1 services. In this article, our efforts thus far 
and our newly launched narrative-type behavior-
change support technology is introduced.

2.   Research on behavior change concerning 
notification content, timing, and expression

We first introduce our research on behavior change 
for improving people’s lives by presenting health 
advice, which has been one of our initiatives. There 
are services that provide advice on how to take action 
to improve one’s health via notifications on smart-
phones and smartwatches. For example, one service 
detects when a person is under severe stress and 
encourages them to take a deep breath [2], and anoth-
er service encourages a person to stand up and move 
their body when they have been sitting down too long 
[3]. However, if the person who receives the message 
is not motivated to take the recommended action for 
various reasons, such as the timing is not right or the 
content is not specific enough, the likelihood that the 
person will take action (such as exercise) decreases. 
To encourage a person to take action after receiving a 
message, it is therefore necessary to tailor the con-
tent, timing, and expression of the notification to that 
person.

With the above background in mind, we conducted 
an experiment on presenting specific advice on diet, 
exercise, and breaks to office workers. Specifically, 
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the participants were sent various messages from a 
smartwatch app, and whether they actually carried 
out the advice in the messages was recorded during 
the experiment. The implementation rate for each 
message was calculated after the experiment 
(Table 1). The results listed in Table 1 show that the 
implementation rate is high if the advice is easy to 
follow. However, the most common reason for not 
being able to take the advice was that the situation or 
environment was not suitable to do so; for example, 
the advice was sent during a meeting (Fig. 1). We 
concluded that if the user’s life pattern is understood 

in advance and the presentation of the advice is tai-
lored to the context, it will bring about a psychologi-
cal change in the person who has the time to try it, and 
that change will lead to behavioral change. 

We also studied how the message is expressed. We 
asked the question, “What kind of expression would 
bring about a mental change to try the same behav-
ioral advice?” and came up with the following four 
criteria as patterns of motivation to engage in healthy 
behavior upon receiving the advice message. Focus-
ing on the psychological phenomenon of cognitive 
dissonance [4] and time preference for future health 

Table 1.   Advice and implementation rate.

Advice text Implementation rate (%)

When taking a break (for the restroom, lunch, etc.), walk quickly to your destination 94

When taking a break (for the restroom, etc.), walk faster than usual 87

During desk work, focus on your abdominal muscles and be conscious of correcting your posture 71

When taking a break (for the restroom, etc.), take longer strides more than usual 68

Throw away the trash from your desk yourself 67

Raise your heel five times during short breaks such as waiting for the elevator 61

Climb more than three flights of stairs 61

When taking a break (for the restroom, etc.), walk there while raising your thighs intentionally 57

Climb up more than one flight of stairs 54

Squat five times during short breaks 50

Walk down more than two flights of stairs 37

Raise your heels 20 times while commuting on the train, etc. 36

During lunch break, climb up two flights of stairs 35

Perform two sets of heel raises 20 times during short breaks such as waiting for the elevator 30

Take a 10-minute walk during your lunch break 20

Do two sets of five squats that are a heavy load for you during your breaks 20

Fig. 1.   Main reasons the advice could not be taken.
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[5, 6] proposed by Festinger, we devised an interven-
tion message pattern to increase the psychological 
value of healthy behavior (Fig. 2). We prepared four 
messages that changed in accordance with the crite-
ria. 

The targets were people in their 30s to 60s who had 
received no previous guidance for the treatment of 
lifestyle-related diseases, were willing to lose weight, 
and were not in the stage [7] of maintaining behavior 
change regarding exercise and diet. We screened 162 
people so that the population would be roughly equal 
in terms of personality traits (“Big Five”*2) and think-
ing traits (time preference). In a questionnaire, the 
participants were asked to imagine the situation in 
which they have about half a day at home doing noth-
ing in particular but watch television and were in 
good physical condition and could exercise for about 
30 minutes (including preparation time). They were 
then asked to answer the following question: “When 
you were notified (of the intervention message), did 
you try to do the exercise that you answered you said 
is easy to do?” We obtained responses using a six-
point scale of 1 (not at all) to 6 (very much). When we 
looked at the messages with the highest scores, we 
found that messages related to improving future 
health had the highest scores (Table 2). We thus 
believe that by changing the content, timing, and 

expression of messages about recommended behav-
iors, the degree of influence on the recipients will 
change, and that change may lead to behavioral 
changes.

3.   Behavior-change support focusing on 
narrative (narrative-type 

behavior-change-support technology)

The efforts introduced above can be called “behav-
ior-change support,” that is, changing someone’s 
behavior by encouraging them (nudging them) to 
elicit feelings such as “I think I can do it” and “Let’s 
try it” when the user seems ready to act. To establish 
behavior-change support, having a deeper under-
standing of each person’s hopes and what they cher-
ish is important. We therefore focused on a person’s 
“narrative” regarding medical care and welfare, 
where the narrative is a story of an event from the 
perspective of that person. The narrative contains the 
person’s interpretation of an event to try to determine 
what the person values and dislikes from the narra-
tive. Nonverbal information, such as facial expressions 

Fig. 2.   Four criteria to increase psychological value regarding healthy behavior.
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*2 Personality traits (“Big Five”): Five elements that represent a 
person’s personality in the “Big Five” theory, which are openness 
to experience, conscientiousness, extroversion, agreeableness, 
and neuroticism. 
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and gestures that the person makes when speaking, 
can also reflect the strength of the person’s emotions 
and values. Considering the facts described above, 
we want to draw out a narrative from each person, 
comprehensively understand the verbal and nonver-
bal information about the drawn-out narrative, under-
stand the person’s personality from this information, 
and use it to support behavioral change. We call the 
behavior-change support brought about by such an 
approach “narrative-type behavior-change-support 
technology.” 

4.   Toward implementation of narrative-type 
behavior-change-support technology

Currently, we are trying to understand patients’ nar-
ratives by conducting interviews with public-health 
nurses and patients regarding health consultation to 
extract their personalities that can be used for sup-
porting behavior change. From interviews with pub-
lic-health nurses who are skilled at eliciting behav-
ioral changes of patients, we are proceeding with the 
hypothesis and its verification in regard to (i) how 
public-health nurses draw out patients’ stories during 
consultations; (ii) from what viewpoint do they try to 
understand the patient with respect to the medical-

examination and medical-questionnaire data as well 
as the content and facial expressions of the response 
(i.e., narrative) from the patient during consultations; 
and (iii) what kind of advice should be presented in 
accordance with the characteristics elicited from the 
patient. 

We will refine our points of focus together with 
public-health nurses and present health advice that 
captures the personality of the person (including 
online). We also plan to verify whether that advice 
can cause behavior change and be applied to social 
support.
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Table 2.   Messages with high scores from participants.

Motivational message Average value Criteria

Imagine 10 years from now. If you develop a lifestyle-related disease, it will prevent you from what you are 
enjoying in your life now (e.g., traveling, drinking alcohol, eating ramen, and playing sports). For example, some 
people have diabetes and struggle with daily blood-glucose measurements and insulin injections, and others 
have renal failure due to diabetic nephropathy and receive 15 hours of dialysis treatment each week. Today, why 
not try “30 minutes of exercise that you said is easy to do.”

4.60 (3)

Imagine 10 years from now. Being healthy will allow you to continue what you are enjoying (e.g., traveling, 
drinking alcohol, eating ramen, and playing sports). So why not try “30 minutes of exercise that you said is easy 
to do.”

4.50 (3)

If you do “30 minutes of exercise that you say is easy to do,” you can burn about four times more calories than 
watching TV. 4.49 (1)

If you bend your arms slightly and pull your elbows slightly backwards during the “exercise that you said is easy 
to do,” you can use the pectoralis major muscles and prevent stiff shoulders. 4.49 (1)

A person who developed diabetes at the age of 38 and started dialysis treatment at the age of 50 after 
neglecting metabolic syndrome said, “If you don’t diet and exercise properly, you’ll end up like me. So before 
ending up like me, listen to what I have to say: It’s not too late!” Today, how about doing the “30 minutes of 
exercise that you said is easy to do.”

4.48 (3)

A person said, “I used to hate looking at my stomach every time I took a bath, but after two weeks of exercising 
three times a week, I’ve lost weight, my body is toned, and I’m proud of my body.” So, today, why don’t you try to 
do the “30 minutes of exercise that you said was easy to do.”

4.41 (3)

If you do the “30 minutes of the exercise that you said were easy to do” and consume 100 kcal every day, you will 
lose 1 kg of fat (= 7200 kcal) in 72 days. 4.40 (3)

The “exercise that you say is easy to do” uses large muscles such as the thighs, so it increases energy 
metabolism.” 4.40 (3)

https://www.garmin.com/en-US/
https://www.apple.com/apple-watch-series-6/
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