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Purpose: The Yoitoko check-up, a novel health check-up providing positive feedback, has
been developed to promote health among older adults, and consists of several comprehensive
geriatric assessment items. This report aimed to describe the details of the Yoitoko check-up
and to explore the future possibility of the check-up by evaluating the participants’ short-
term behavioral changes in terms of comprehensive functioning, using a before-after study
design.

Patients and Methods: Four Yoitoko check-ups were conducted, at 3-month intervals,
between December 2018 and September 2019. Study participants aged >65 years included
those who had undergone >2 Yoitoko check-ups. The results of each visit after the second
check-ups were retrospectively compared with those of the baseline, and the mean changes
and the odds ratios were calculated using a paired #-test or a McNemar test, respectively.
Results: Of 84 participants, the results of 16 (19.0%) participants were analyzed. The mean
(standard deviation) age was 75.3 (4.7) years. The mean Tokyo Metropolitan Institute of
Gerontology Index of Competence score, a measure of high-level functional capacity,
increased 0.9 (95% confidence interval; range, 0.2—1.5) points between the first and second
visits.

Conclusion: We developed the Yoitoko check-up and introduced the details of it. Our study
findings suggested that the Yoitoko check-up may further motivate older adults to improve
their health and promote positive behavioral changes. Future studies are needed to evaluate
the effectiveness of this novel assessment method.

Keywords: health promotion, preventive care, behavioral change, motivation, high-level
functional capacity

Introduction

The global population is aging'? and Japan, in particular, has the most aged
population in the world.? Older adults are reportedly more prone to multiple
comorbidities and demand a large amount of health care.® Societal influences due
to an aging population would have a significant effect on building a sustainable
society. Overcoming the challenges posed by an aging population requires the
accomplishment of Sustainable Development Goals (SDGs) such as promoting
health and preventive care, reducing age- and sex-related barriers to employment,
and establishing social security systems.” SDGs require older people to stay
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healthier, work longer, save for retirement, and be pro-
vided with
inequality.” In 2013, the Japanese government developed

adequate benefits against poverty and
the second term of the National Health Promotion
Movement in the 21% century (Health Japan 21
[the second term]) and has been implementing health
promotion action plans with the goal of extending
healthy life expectancy and reducing health disparities.*

To foster improvement in the health of older adults,
local governments in Japan have been conducting health
checks for older adults aged >75 years. These health check-
ups have been constructed with reference to health check-
ups for Japanese citizens aged 40-74 years, focusing on
lifestyle diseases such as diabetes.” Although this interven-
tion works for younger adults,®” there is no evidence of its
effectiveness for older adults. Conventional health check-
ups identify health issues, so-called “bad points”, with
a view to encouraging older adults to resolve any issues
identified during a check-up. In 2016, the uptake rate was
reported to be 28.0%.% In a survey that investigated reasons
why older adults had not undertaken a health check-up or
a comprehensive medical examination, 54.2% of those aged
>75 years responded: “I can receive a check-up at a medical
institution whenever a health concern arises”, which was
higher than responses given by those aged >20 years
(33.5%.)° As people age, it may be that they are less
motivated to prevent illness and improve their health, and
it is possible that they consider it better to manage health
issues as they emerge. A conventional health check-up
aiming to identify health issues and encourage improvement
appears unlikely to motivate people to promote their health.

To address the shortcomings in the conventional health
check-up, we developed a novel style of health check-up,
namely the Yoitoko check-up. In Japanese, the word
“Yoitoko” means “good point.” Items included in the
Yoitoko check-up are based on a comprehensive geriatric
assessment (CGA) for older adults. The CGA is defined as

a multidimensional, interdisciplinary diagnostic process
for determining the medical, psychological, and functional
abilities of frail older adults to develop a coordinated,
integrated plan for treatment and long-term follow-up.'®

The CGA is associated with adverse health events such
as death, disability, institutionalization, hospitalization,
and falls;'®"? therefore, the CGA is strongly associated
with health status. The Yoitoko check-up assesses health
improvements in older adults, such as the maintenance and
improvement of items included in the CGA, and aims to

promote positive behavioral changes related to these CGA
items.

After completing a self-administered questionnaire and
a simple measurement of function in the Yoitoko check-
up, older adults received positive feedback concerning
their current residual function, ie, good aspects of the
assessment were highlighted. Providing encouragement
has been reported to promote improved performance either
directly or indirectly through increased motivation.'*'®
Through applying these results, it is hoped that the
Yoitoko check-up would motivate older adults to improve
their health and encourage positive behavior change. The
Yoitoko check-up was first applied in Yumesaki-cho,
Himeji, Hyogo, Japan, in December 2018 in collaboration
with local governments and universities. Since it is still in
its early stages of development and implementation, its
effectiveness must be evaluated hereafter. In case this
novel style of health check-up is found to be effective,
this new tool may support the creation of a more sustain-
able society through health promotion and preventive care.
The Yoitoko check-up has the potential to contribute to the
achievement of the SDGs.

In this first report on the Yoitoko check-up, we intro-
duce the details of this check-up. To explore its value of
continuous development and evaluation in the future, we
evaluated the short-term changes in scores on the CGA
items for the participants of this check-up.

Materials and Methods

The Yoitoko Check-Up

Composition of the Yoitoko Check-Up

The Yoitoko check-up comprised a measurement of health
status and positive feedback. Health status was measured
using a self-administered questionnaire and a simple mea-
surement of function. The questionnaire consisted of the
following assessments: (i) participant characteristics, such
as medical history, occupational history, and the number of
family members together; (ii) the Medical
Outcomes Study 8-item Short-Form Health Survey [SF-
8] to assess health-related quality of life (QOL);'"'® (iii)
the Tokyo Metropolitan Institute of Gerontology Index of

living

Competence [TMIG-IC] to assess high-level functional
capacity;'® (iv) the Health-related Community Social
Capital Scale [HrCSCS] to assess a participant’s relation-
ship with society®® and the Japanese version of the abbre-
viated Lubben Social Network Scale [LSNS-6];"* V)
the Japanese version of the Geriatric Depression Scale-15
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[GDS-15] to assess mental health;*** (vi) the Subjective
Index of Masticatory Ability>> % and the 10-item Eating
Assessment Tool [EAT-10]°%?° to assess oral health. The
simple measurement of function involved the following:
(i) a Timed Up & Go test (TUG) to assess motor
function®® and (ii) the Oral Diadochokinesis [ODK]
test’! and a 30 mL water swallowing test [WST]*>* to
assess oral function. In addition to these measurements,
brief-type self-administered diet history questionnaire®*
for the assessment of daily diet, and the 5-Cog test® for
the assessment of cognitive function were provided as
optional assessments since they contained many questions
that it was not considered appropriate for all the partici-
pants to answer. Based on the results of the health status
measurements, a participant received encouraging, affir-
mative feedback regarding positive findings.

Details of Each Measurement Item Based on CGA
The SF-8 is an index to evaluate general aspects of health-
related QOL,'”'® comprising 8 dimension questions,
namely, general health perception, physical functioning,
role-physical (role limitations because of physical health),
bodily pain, vitality, social functioning, mental health, and
role-emotional (role limitations because of emotional pro-
blems). For each question, a score is calculated according
to the prescribed scoring procedure. The physical compo-
nent summary (PCS) and the mental component summary
(MCS) scores are calculated, based on the scores of the 8
questions. The PCS and MCS scores were used in this
study. The highest scores for each were 70.02 and 70.16
for the PCS and the MCS, respectively, with a high score
indicating a high QOL.

The TMIG-IC index evaluates high-level functional
capacity,'® and is comprised of 13 items, namely, 5 items
on instrumental activity of daily living, 4 items on effec-
tance, and 4 items on social role. Each question required
a yes or no response, with a yes response scoring 1 point,
and a total score of between 0 and 13 was calculated.
A high total score indicated a high high-level functional
capacity.

The HrCSCS is an index of social capital at the com-
munity level and was developed by the Japan
Gerontological Evaluation Study Project.”” It is comprised
of 3 elements, namely, civic participation, social cohesion,
and reciprocity. Civic participation is assessed on a 6-point
scale in relation to the frequency of participation in 5
groups (volunteer, sports, hobby, study or cultural, and

skills teaching), with 1 point for participation at least

once a month, for a total of 5 possible points. Social
cohesion was assessed on a 5-point scale, ranging from
strongly agree to strongly disagree on 3 items: community
trust, norms of reciprocity, and community attachment.
A total of 3 points are attributed for a strong or moderately
agreeable score of 1. Reciprocity is calculated through
selecting the relationship (eg, spouse, child) that applies
to the 3 items, namely, receiving emotional support, pro-
viding emotional support, and receiving instrumental sup-
port. A total of 3 points is given, with 1 point attributed
even when only 1 person is involved in relation to each
question. These civic participation, social cohesion, and
reciprocity scores are added together to arrive at a total
score ranging from O to 11 points. The higher the total
score, the higher the social capital.

The LSNS-6 was developed to screen for social
isolation.”’"*? The index comprises 3 questions to assess
social ties, family, and friendships. A participant is asked
questions concerning the number of people whom the
participant has come into contact with at least once
a month, the number of people the participant feels com-
fortable enough to talk with about private matters, and the
number of people to whom the participant feels close
enough to ask for help. Each question is answered on
a 6-point scale ranging from 0 to 5 points, and a total
score ranging from 0 to 30 points is calculated. A high
total score suggests strong social ties.

The GDS-15 is a frequently used tool to screen for
depression among older adults.”*** It comprises 15 ques-
tions that are answered as either ‘yes’ or “no”, with
responses of “yes” in 10 items and responses of “no” in
5 items suggesting a depressive state. A total score of
between 0 and 15 points is calculated, with 1 point for
each choice. A low total score indicates a healthy mental
status.

The SIMA includes 5 hard food groups (group I,
bananas, corned beef, and tofu; group 2, boiled rice and
boiled asparagus; group 3, raisins and pickles; group 4,
raw carrots, celery, and boiled ham, and; group 5, prepared
shredded squid and yellow pickled radish). A total score of
between 0 and 5 is calculated, with 1 point attributed each
time a participant is able to bite and chew the selected
food options.”> 2’ A high total score indicates a strong
masticatory ability.

The EAT-10 is a tool used to screen for dysphagia.?*’
The questionnaire comprises 10 questions, each of which
is answered on a 5-point scale (0 points, no difficulty; 4
points, severe difficulty). Each score is added and a total
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score of between 0 and 40 is calculated. A lower total
score indicated that swallowing function has been retained.

The TUG is a balance test to assess functional mobility
among older adults.>® The time taken between sitting
comfortably on a chair with an armrest, walking 3 meters
at a comfortable speed, turning back, and sitting down
again completely is measured. In the original method,
a participant is instructed to walk at a comfortable speed;
however, another method involves a participant being
instructed to walk as fast as possible.® For the Yoitoko
check-up, the original method was used to measure the
time required (in seconds) to undertake the TUG, taking
into account the risk of participants falling. A shorter time
required indicates that functional mobility has been
retained.

The ODK is an oral function test used to evaluate

tongue-lip motor function.”’

A participant is asked to
repeat 1 of the syllables/pa/,/ta/or/ka/as quickly as possible
in 5 seconds, and the number of syllable repetitions is
measured. The syllable repetition rate per second is used
for evaluation of oral function. In this study, the syllable
repetition rate was measured using KENKOU-KUN (Takei
Scientific Instruments Co., Ltd., Niigata, Japan). A fast
speed indicates that tongue-lip motor function has been
retained.

The 30-mL WST is used to assess participants’ swal-
lowing function.’** A participant is instructed to swallow
30 mL of water (at room temperature) in the usual manner.
Swallowing in 1 gulp without choking and within 5 sec-
onds is considered normal. In this study, the presence or
absence of any abnormal test findings was considered as
a categorical variable.

Positive Feedback to Participants

Feedback to participants was conducted in 4 steps, as
follows: Step 1. Praising participation, where the examiner
admired the behavior in taking part in the Yoitoko check-
up. Step 2. Praising individual findings. The examiner
admired the high scoring items while confirming that all
items had been fully completed. Scoring criteria for each
item had been previously defined. An examiner asked
a participant what they had specifically focused on in
daily living regarding the items with a good score and, if
anything was identified, the examiner acknowledged and
supported the participant’s efforts. The participant was
encouraged to continue to maintain positive scores. Step
3. Praise for undertaking a conventional health check-up.
While the Yoitoko check-up focused on the CGA, it did

not replace a conventional health check-up. If a participant
undertook conventional health check-ups, this action was
positively reinforced. However, if a participant had not
undergone a conventional health check-up, the examiner
recommended they do so. Step 4. Summary. The examiner
summarized the findings, re-emphasizing and praising the
positive scores. The examiners were recommended to
spend 10—15 min on the feedback, although actual feed-
back time was extended in some cases, depending on the
examiner. If many items were scored highly, the examiner
provided positive feedback on the items selected. On the
other hand, if no item had a high score, the examiners
asked the participants what they had specifically focused
on in daily living and acknowledged the participant’s
efforts. Orientations related to the implementation of the
Yoitoko check-up, including these feedback methods, were
conducted in advance.

Conducting the Yoitoko Check-Up

This check-up was conducted as part of a community
development project, in collaboration with local govern-
ment and universities, and researchers and students from
various academic fields (eg, economics) participated as
well as medical professionals. In particular, students
assisted the participants to complete the self-administered
questionnaire, they measured participants’ functions, and
independently provided positive feedback. Given this
check-up tool was developed with low cost, safety, and
convenience in mind, it did not require invasive medical
tests nor require an examiner to have a high level of
medical knowledge. An examiner was able to provide
feedback through
Therefore, we consider that the Yoitoko check-up is highly

undertaking basic  pre-training.
generalizable.

The Yoitoko check-up was started for older adults aged
>65 years in 2018. To date, the check-up has been con-
ducted on 4 occasions (in December 2018, and in March,
June, and September 2019) at Yamanouchi, Yumesaki-
Cho, Himeji city, Hyogo prefecture, Japan. Yamanouchi
had about 600 citizens in 40.28km” and over 50% were
>65 years. Group activities for older adults living in this
area are held monthly. Approximately 30-50 older adults
had participated in the group activities each time, and the
Yoitoko check-ups were conducted for participants inter-
ested in undertaking the check-up on a particular day as
part of these group activities. The first, second, and third
check-ups were held at a regional community center, and

the fourth check-up was undertaken at a nearby
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gymnasium, on a larger scale. The participants could take
the Yoitoko check-up repeatedly, and some participants
undertook more >1 check-up.

Study Design

This before-after study used participant data from the
first, second, and subsequent Yoitoko check-ups to evalu-
ate its feasibility. This report has been written with refer-
ence to the Strengthening the Reporting of Observational
Studies in Epidemiology guidelines.?”

Study Participants

This study comprised participants who had previously
undertaken a Yoitoko check-up who met all the inclusion
and exclusion criteria. The inclusion criteria comprised
older adults aged >65 years, and those who had undertaken
a Yoitoko check-up on >2 occasions. Exclusion criteria
comprised those who declined to participate in this study.

Measures

We retrospectively analyzed the check-up data excluding the
brief-type self-administered diet history questionnaire and
the 5-Cog test, and the following data were used: demo-
graphics (age and sex), self-administered questionnaires
involving medical history (presence of disease and smoking
status), employment status, co-habitation status, and the SF-
8, TMIG-IC, HrCSCS, LSNS-6, GDS-15, SIMA, and EAT-
10 assessment tools, and; simple measures of functioning,
namely, the TUG, the ODK, and the 30 mL WST. Presence of
disease, smoking status, employment status, and co-
habitation status were considered to be categorical variables.

Study Size

The population of this study comprised participants who had
previously undertaken the Yoitoko check-up. Because we
included 84 participants in the study size, we did not estab-
lish the number of participants based on statistical estimates.

Statistical Method

We first obtained descriptive statistics concerning partici-
pant background and outcome items. A paired f-test was
then used to calculate the mean change from baseline for
each variable and its 95% confidence interval (CI) by the
number of visits (eg, 2nd visit vs baseline, or 3rd visit vs
baseline). For the 30-mL WST, we created a 2x2 table
with the presence or absence of an abnormality as the
objective variable, and the first visit and each visit as the
explanatory variables. The odds ratio and its 95% CI were

calculated using the McNemar test. A complete case ana-
lysis was performed to take missing data into account. All
statistical analyses were performed using Stata MP version
15 (StataCorp LLC, College Station, TX, USA).

Ethical Considerations

This was an observational study using existing data; therefore,
written consent was not sought from individual study partici-
pants. However, an opt-out format was adopted to ensure
appropriate disclosure of information concerning the study
and to provide an opportunity for study participants to decline
enrollment. Participants were able to make inquiries or opt-out
using the telephone, email, mail, or through contacting the
research office. This study was conducted in accordance with
the Declaration of Helsinki and was approved by the
Institutional Review Board of Kobe University Graduate
School of Medicine (number B200168). The datasets used
and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Results

Between December 2018 and September 2019, a total of 4
Yoitoko check-ups were conducted, involving 84 indivi-
duals. Of these, data concerning 16 (19.0%) participants
who met the inclusion criteria were analyzed (Figure 1).
The mean (standard deviation [SD]) age of the participants
was 75.3 (4.7) years, and 6 (37.5%) participants were
male. Six (37.5%) participants had undergone 3 check-
ups and no participants had undergone 4 check-ups
(Table 1). The characteristics of these participants did not
significantly differ from those of a single visitor of
Yoitoko check-ups aged >65 years. (S1 Table).

Table 2 shows a comparison of the first and second
check-up results among those who had undergone >2
Yoitoko check-ups. The mean TMIG-IC score increased
by 09 (95% CI, 0.2-1.5) points from baseline.
Furthermore, the SF-8, HrCSCS, GDS-15, SIMA, EAT-
10, and TUG scores altered favorably, although the differ-
ences were not statistically significant. Table 3 shows
a comparison of the first and third check-up results
among those who had undergone >3 Yoitoko check-ups.
No statistically significant differences were detected for
any of the items. However, the TMIG-IC score (95% CI)
shifted in a favorable direction by 0.5 (—=0.9-1.9) points,
showing a consistent trend. With respect to the 30-mL
WST, all participants were able to swallow without diffi-
culty in the second and third visits, and the odds ratio
could not be calculated.
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Examinees who underwent the Yoitoko check-ups (n = 84)
First n=32
Second n=25
Third n=14
Fourth n=40

Excluded n =68
Age <65 years n=22
One-time visit n =46

Request for non-participation n=0

\ 4

Study participants

n=16

Figure | Flow chart with details of study participation.

Discussion

A conventional health check-up has shortcomings that it
does not always improve the participants’ motivation for
health promotion. Therefore, we developed Yoitoko check-

Table 1 Characteristics of Study Participants Who Had
Undergone 22 Yoitoko Check-Ups in Hyogo, 2018-2019 (n = 16)
n (%)
Age- mean (SD) 753 (4.7)
Sex: male 6 (37.5)
Present diseases 14 (87.5)
Hypertension 7 (43.8)
Hyperlipidemia 4 (25.0)
Hyperuricemia 0 (0.0)
Diabetes mellitus 1 (6.3)
Cerebrovascular disease 2 (12.5)
Heart disease 4 (25.0)
Kidney disease 2 (12.5)
Liver disease 0 (0.0)
Depression 2 (12.5)
Number of diseases
One 6 (37.5)
Two 5@313)
2 three I (6.3)
Smoking status
Never smoked 10 (62.5)
Former smoker 6 (37.5)
Current smoker 0 (0.0)
Currently employed I (6.3)
Co-habitation 14 (87.5)
Number of check-ups
3 6 (37.5)
4 0 (0.0

Abbreviation: SD, standard deviation.

Table 2 Comparison of the First and Second Results Among
Participants Who Had Undergone 22 Yoitoko Check-Ups (n = 16)

First Second
Visit Visit
n | Mean (SD) | Mean (SD) | Difference
(95% CI)
SF-8
PCS 14 | 42.8 (4.7) 44.0 (6.9) 1.2 (-3.0-5.3)
MCS 14 | 51.8 (5.4) 52.7 (4.1) 0.9 (-2.2-4.0)
TMIG-IC 15| 11.3(1.8) 12.2 (1.1) 0.9 (0.2-1.5)
HrCSCS 12 | 72 (1.4) 74 (1.2) 0.3 (—0.4-0.9)
LSNS-6 16 | 16.8 (5.1) 16.5 (4.6) -0.3 (-2.2-1.7)
GDS-15 14| 42 (3.2) 3.7 (29) —0.5 (-2.3-1.3)
SIMA 16 | 4.6 (0.7) 4.7 (0.7) 0.1 (-0.1-0.4)
EAT-10 151 1.9 34 1.4 (1.8) =0.5 (-2.1-1.1)
TUG 16 | 9.4 (1.9) 8.9 (23) —0.5 (—1.4-0.5)
ODK
pa 16 | 5.5 (1.2) 5.1 (1.6) —0.5 (-1.3-0.4)
ta 16 | 5.0 (1.3) 4.6 (1.7) —0.4 (-1.4-0.7)
ka 16 | 4.8 (1.4) 4.7 (1.6) —0.1 (—0.8-0.5)
First Second
visit visit
n (%) n (%) OR (95% CI)
30-mL WST: 16 | 14 (87.5) 16 (100.0) ND
normal

Abbreviations: Cl, confidence interval; EAT-10, 10-item Eating Assessment Tool,
GDS- 15, Geriatric Depression Scale-15; HrCSCS, Health-related Community Social
Capital Scale; LSNS-6, the abbreviated Lubben Social Network Scale; MCS, Mental
Component Summary; ND, not detectable; ODK, Oral Diadochokinesis; OR, odds
ratio; PCS, physical component summary; SD, standard deviation; SF-8, the Medical
Outcomes Study 8-item Short-Form Health Survey; SIMA, the Subjective Index of
Masticatory Ability; TMIG-IC, Tokyo Metropolitan Institute of Gerontology Index of
Competence; TUG, Timed Up & Go Test; WST, Water Swallowing Test.

up providing positive feedback to participants based on
a CGM assessment, and described the details in this report.
We subsequently compared the before-after findings
regarding the specific check-up items and assessed the
short-term behavioral changes in comprehensive function-
ing resulting from applying the Yoitoko check-up as an
initial stage evaluation for its potential for future develop-
ment. The results showed an increase in TMIG-IC scores
that measure high-level functional capacity between first
and second Yoitoko check-ups. The increase in the TMIG-
IC scores was minimal; however, the increase was signifi-
cant. Fujiwara et al re-tested the TMIG-IC after 1 month
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Table 3 A Comparison of the First and Third Check-Up Results
Among Those Who Had Undergone 3 Yoitoko Check-Ups (n = 6)

First Third
Visit Visit
n | Mean (SD) | Mean (SD) | Difference
(95% CI)
SF-8
PCS 6 | 42.8 (4.6) 43.9 9.1) 1.2 (-5.9-8.3)
MCS 6 | 543 (3.4) 49.3 (5.0) -5.0
(=10.6-0.5)
TMIG-IC 6 | 1.7 (2.1) 12.2 (1.2) 0.5 (-0.9-1.9)
HrCSCS 4 | 6.5 (1.3) 6.5 (2.4) 0.0 (—4.14.1)
LSNS-6 6 | 183 (5.6) 17.7 (7.5) —0.7 (-6.1-4.8)
GDS-15 5 (4238 4.0 (1.2) -0.2 (-3.6-3.2)
SIMA 6 | 4.7 (0.8) 4.2 (1.3) —0.5 (-1.4-0.4)
EAT-10 6 | 32(5.1) 1.2 (2.0) —2.0 (-7.8-3.8)
TUG 6 | 87(1.3) 6.3 (1.4) —2.4 (-3.8—
I.1)
ODK
pa 6 | 55(I.1) 5.5 (0.7) 0.0 (-0.8-0.7)
ta 6 | 43 (1.0 5.7 (1.3) 1.4 (-0.9-3.6)
ka 6 | 5409 5.6 (1.2) 0.1 (-1.0-1.2)
First Second
visit visit
n (%) n (%) OR (95% CI)
30 mL WST: 6 | 5(83.3) 6 (100.0) ND
normal

Abbreviations: Cl, confidence interval; EAT-10, 10-item Eating Assessment Tool,
GDS-15, Geriatric Depression Scale-15; HrCSCS, Health-related Community Social
Capital Scale; LSNS-6, the abbreviated Lubben Social Network Scale; MCS, Mental
Component Summary; ND, not detectable; ODK, Oral Diadochokinesis; OR, odds
ratio; PCS, physical component summary; SD, standard deviation; SF-8, the Medical
Outcomes Study 8-item Short-Form Health Survey; SIMA, the Subjective Index of
Masticatory Ability; TMIG-IC, Tokyo Metropolitan Institute of Gerontology Index of
Competence; TUG, Timed Up & Go Test; WST, Water Swallowing Test.

and the mean score was 12.54 for both the first and second
time check-ups, ie there was no change in the mean
score.”® Moreover, there are other studies evaluating
score changes longitudinally, which had evaluated the
presence or absence of a score decrease.’*** These results
differed given that the mean score increased in our study.
In addition, although no statistically significant differences
were found, there were desirable shifts in scores in relation
to several items. These results suggest that the Yoitoko
check-up would be worthy of long-term evaluation in the
future.

The changes towards desirable behavior observed in
this study have also been reported in other studies, for
example, in terms of providing education and praise, and
in showing that performance measures improved either
directly or indirectly when promoting increased
motivation.'*'® Bandura stated that an expectation that
taking action would lead to positive outcomes for oneself
(outcome expectations) and confidence in being able to
perform an action well (efficacy expectations) were impor-
tant in enhancing behavioral change. Bandura also identi-
fied 4 sources of enhancing efficacy expectations:
performance accomplishments, vicarious experience, ver-

bal persuasion, and emotional arousal.**

Praise and posi-
tive feedback appeared to enhance efficacy expectations
via verbal persuasion and emotional arousal. In the same
way, through praising a desired behavior during the
Yoitoko check-up, the importance of the current lifestyle
was emphasized, and older adults may have been encour-
aged to make even more beneficial lifestyle changes.
Although these mechanisms are speculative, the findings
in this study suggested that, through praising desirable
behavior, it was possible to influence behavioral changes
among older adults. Well-evaluated behavioral approaches
for health promotion include the health action process
approach® and motivational interviewing.*® However,
they require specialized knowledge and skills to apply
them properly. On the other hand, Yoitoko check-up
focuses on providing positive feedback on a good lifestyle.
It may be more easily applied than previous behavioral
approaches. In fact, university students with little expertise
provided feedback in the Yoitoko check-up. If the effec-
tiveness of Yoitoko check-up is established, it may be
possible to implement a step-by-step approach in which
Yoitoko check-up is administered to a broad population
and the behavioral approaches are implemented in a high-
risk population.

Our study results only showed a significant improve-
ment in the TMIG-IC score, and no statistically significant
improvement was identified in terms of the other items.
The TMIG-IC is a measure of life function and sponta-
neous changes can occur relatively easily, with other items
less likely to improve in the short term. The SF-8 assesses
physical and mental summary scores, which include items
such as physical function and pain, where short-term
improvements may be more difficult to achieve. With
regard to social connections as assessed using the
HrCSCS and the LSNS-6, increasing the number of
a participant’s close contacts would be difficult in the
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short term, even if the participant was able to voluntarily
increase their involvement in social activities. With regard
to the GDS-15, control of depressive emotions is likely to
be difficult in the short term. It is challenging to obtain
improvement in physical functions such as masticatory
ability, swallowing function, vocal ability, and walking
function within a short timeframe without appropriate
training, guidance, and increased physical effort. In this
study, we found no significant improvement in many of the
scores; however, we did observe a generally positive shift
in scores. Therefore, it is possible that these scores may
improve further with longer-term observation. The CGA,
based on health screening items, suggests possible health

indicators among older adults'®"?

such that increasing the
CGA score may lead to improvements in health. Future
research is needed; however, the findings in this study
suggest that the positive feedback in terms of promoting
desirable behavior through applying the Yoitoko check-up
could foster health improvements among older adult
participants.

This study has several limitations that need to be resolved
in future research. First, the number of participants in the
study was small, thus limiting its power. However, assuming
that the level of alpha was 0.05 and power was 0.8, the
number of participants required to detect the difference in
TMIG-IC score, which is the main finding, was estimated to
be 14. Therefore, the number of participants in this study
would have been sufficient to detect the difference in TMIG-
IC scores. Second, this study could contain a selection bias.
The study participants were only 19.0% of the target popula-
tion, and we could have focused more on the health-
conscious people. The absence of current smokers among
the study participants suggests a health-conscious bias.*’
Therefore, generalization from this study should be consid-
ered carefully. However, the characteristics of single and
multiple time participants did not significantly differ, thus
the effect of selection bias may be small. We assumed that
participants would take the Yoitoko check-up once a year as
they do for conventional checkups; however, the fact that
19.0% of the participants took it again at intervals of 3 to 6
months may indicate that there are high participants’ expec-
tations for the Yoitoko check-ups. Third, there was no com-
parison group, which was based on the characteristics of the
study design; In this study, it was not possible to assess
changes in TMIG-IC score without intervention within the
same community. Therefore, we could not discern whether
this result was caused by the intervention, spontaneously
without the intervention, or by other factors such as

confounding factors and effect modification. However, the
TMIG-IC score usually remains unchanged or decreases over
time,*** which differs from the score change in our study.
Comparison with these existing data could support that the
result was not caused spontaneously without intervention.
Besides these significant limitations, it is possible that social
desirability bias may have occurred due to some subjective
measurement items.*® However, since the measured items
were indicators whose validity and reliability have been
verified in previous studies, we consider that eliminating
the measurement bias is should have been addressed. This
study could be categorized into a feasibility study. The influ-
ence of positive feedback in Yoitoko-checkups has been
evaluated by analyzing the difference in the measurements
between the first and second visits. Therefore, in the future, it
will be necessary to examine its effect on the robust beha-
vioral change model from the previous study. This short-term
and exploratory evaluation has suggested important factors
that support the continuation of the novel Yoitoko check-up.
Implementation of the Yoitoko check-up has only just been
initiated, and it is necessary to address the issues as part of the
ongoing evaluation. Hence, it will be necessary to increase
the number of participants in the study, prepare a control
group, and perform detailed analysis with adjusted confound-
ing and effect modification in the future.

Conclusion

We developed the Yoitoko check-up and introduced the details
of'it. Then, initial evaluation of the novel style of health check-
up showed that, even in the short term, through providing
positive feedback on the good points of the check-up, the
Yoitoko check-up could improve high-level functional capa-
city and increase the motivation of older adults to improve
their health and promote positive behavioral changes.
Applying the Yoitoko check-up might contribute to the
achievement of SDGs through promoting lifelong health and
preventive care and provide a new tool to help build
a sustainable society. The Yoitoko check-up has only recently
been developed and its benefits have yet to be fully assessed.
The results of this study provide evidence to support its
continued implementation and further validation. It is hoped
that its usefulness will be evaluated from various perspectives
in the future.
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