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Developing Communities to Extend Healthy Life

Expectancy by Leveraging ICT

Community-based initiatives to prevent and improve lifestyle-related

diseases and frailty in the elderly
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Chikako Nakama, Associate Professor who joined the Faculty of
Societal Safety Sciences in April 2024, is one of the few research-
ers at Kansai University who is also a qualified doctor. She has pur-
sued research in public health, while gaining extensive experience
not only as an internist but also a physician working in emergency
settings. The main focus of public health study today is on aging
societies. While actively immersing herself in various communities
to communicate with elderly people, she has been conducting re-
search studies to prevent lifestyle-related diseases, dementia, and
frailty (age-related weakness), and working closely with local gov-
ernments to promote initiatives for building healthier communities.
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A Persistent Gap hetween Average Life Expectancy and
Healthy Life Expectancy

—— Please tell us about your path to public health research.

| wanted to gain clinical experience before pursuing a career in
research. Therefore, after graduating from university, | worked as an
internist at a general hospital that handles over 6,000 ambulance cas-
es a year and also had hands-on experience in the emergency room
(ER). The ER provided me with a valuable opportunity to witness so-
cial issues firsthand, as well as gain medical experience. Then, | went
on to graduate school, where | discovered the joy of learning about
public health, a field of research that investigates the health of people
in society from a population perspective through cohort studies,
including continuous follow-up studies (longitudinal studies) and com-
parative studies (cross-sectional studies) targeting specific groups.

—— What do you think is the main focus of public health today?

Lifestyle-related diseases associated with the aging of society. Medi-
cal advances have contributed to increasing average life expectancy;
however, an unchanging gap remains between average life expectancy
and healthy life expectancy, which refers to the length of time a person
can live without any physical or mental impairments. This is partly due
to advances in medicine that have made it possible for people to live
longer even if they are bedridden. Furthermore, despite advancements in
preventive medicine, some people may not fully benefit from it because
of the problem of poverty. Although people have become more aware of
the effectiveness of exercise for health, it may not directly trigger a behav-
ioral change among them. Narrowing the gap between these two types
of life expectancy, even slightly, is a major challenge in public health.
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The gap between average life expectancy and
healthy life expectancy remains unchanged
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Association between Lifestyle-Related Diseases and Frailty

—— Please describe the findings from your previous research.

We conducted a cohort study to investigate the relationship be-
tween lifestyle-related diseases and frailty in the elderly. The study
included a total of about 1,000 individuals in their 70s and 80s living
in the cities of Itami and Asago in Hyogo Prefecture. The focus was
on the relationship between “hypertension, diabetes, and hyperlipid-
emia” and “grip strength, walking speed, sit-to-stand time, and history
of falls.” The resulting data showed, for example, that sit-to-stand time
was longer in hyperglycemic individuals, supporting the observation
that people with diabetes are more likely to become frail. Poor blood
flow and lack of exercise may contribute to these results. Hypoten-
sive individuals were more likely to fall and had weaker grip strength
compared to hypertensive individuals, which was slightly surprising.
The results were unexpected, although the small percentage of the
participants with excessively high blood pressure may have partially
explained them. Falls may be attributed to orthostatic hypotension
caused by hypotension (dizziness when standing up suddenly), but
the findings indicated that attention should be given to hypotensive
individuals, as well as hypertensive ones.

KANSAI UNIVERSITY NEWS LETTER —No .79 —December, 2024

December, 2024 —No. 79 — KANSAI UNIVERSITY NEWS LETTER

14



15

R KANSAI UNIVERSITY
66 NEWS LETTER

Research Front Line

WA RAR

— R — MARTII B E L RAWREEDRBEM R S S h TV
9
FRERAED 65 B LD T 1,344 N5 5UC L 7=3A T,
ERE T & RRAAE A D MMSE (R =2 ¥ AL 27 — M) &
W T A MDAITEIRL & L7z, HAEOHR, BT
T ERAWEREDIC TIZBEEA B 5 Z L2353 0 & L7z, EAETie
A& CERRAWEREAMICT L 72D, SRRWERE S CHE) L 7 <
5D EAEFEME T L7202, FBEINOBIRO LS TIH 0 £§
7, FENREBENR FOJEIE L U TRHREIK T OV E A 5 THE
Perd 2 Z Loy & L7z,
—ZH LKk — MAROBAEHEL SATTH?
DA% Efilig A %
DHISE % WD A % DA
FT9, L SI3EHP~
V8T = BT ZL
5ZLTe, HIZSOA»S
AFERARICHBHL T LS4 100 AL 2T & 200
With those who cooperated in the research study < 1,000 A*Rﬁ& 6 10 Ell;(
B &5, HfETIAOREINS <, RHEOEHTHHET
BENEDT + 0 —7 5 THEMES BD £, F7o, BIEED
D7D OHTEIEBEPITNZ ORI LIZIZI o hd, Hike
OfEFBIRASELS ZE&natr— MR TIZEETY,

AN — b7y FTRERINRZTHRIE

—RIEDERHAEHZ TS &L,

Bz hfRmTFEE LAY = Y x y FREDY 27 T T
KEflio7z7 — 2L L ICT 23GH U 7= {f@fE £ 55 < DIZHD #
ATOET, EEbOMAZETORIE= 2 — 22 T, ik
L2558 CT 3 LTl ls® w5 k2L, A
PR FR O D T BN T, W L= 2w — b
Uk FCMUE, OHG PFREL, SpO2 (RNEERE) . il
B B WHE ) —, ERRAREL, A TS
NENOWERAMEFERNEZEDT A Y P EJIFTT 4 = FNy s
LEd, T—2ORIBUUZL>TH L TESNEOTHER %
PEFOTE, ZOHD MA CHENREEEESAE R OSEOAVHII L
720, RAETEOB(L AN D $H L TEE Lz, F72,
[V T4 REE] #FHE U, RAORARETEM, IR0, 42
BRI ZEIC S X E LMK £ Lz, BIHEORT
ARG S 7 22800 [0 D DT EIZS DO K] &
EDNHRIRDT I 2 =7 4 KT B 5 EDOBbIR &4
FhE L7,

— B EICT I T I TR A TA I =T 1 T IEN—

RKILBAEVLDTIEBEVWTL LI H»?

KELMEATLZ, 29— b7 x v FOREYAFHIZEBAR
HARHFEAHFE U 7215, A IZ O THMEE 5 Z D
PEEHDS > THLTLE S AP A, T — 2 PUELEDOICT &
SMER X E Lz, TV I4 V3 —F 4 VI OBGTEN T
EEVAR LD S72TT, /827 — FERBEEHLTES T

@ AV—hUAyFHST—FIE

loT5—hkozA

MR EREDICRE
loT Gateway

A¥—bUzvF(E66)
AIECTREIEE © 100 HE(C.Sp02. DA%,
ME. WK, SHz8E
EESE RAVEH
FEAE 1 USB(BWEHT)

within a 10-meter radius

Smartwatch (E66)

Measurable Parameters : SpO2, heart rate,
blood pressure, respiratory rate, and step
count monitored every 10 minutes

Storage Capacity : Up to 7 days

Charging Method : USB (up to 5W)
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Connected device via Bluetooth will auto-
matically collect data from smartwatches
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Personal App. / Administrator App.

Data Collection from the Smartwatch
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CSV File

9T TRAN—Y Web Page

BEIRER7 TV (7Y ROA RiR)
Administrator App.
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AF T RREEDHTF  Online Health Room
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—— You also investigated the relationship between skeletal muscle
mass and cognitive function in the cohort study.

We conducted a survey of 1,344 men aged =65 years living in
Nara Prefecture, in which we compared skeletal muscle mass and
the Mini-Mental State Examination (MMSE) scores, a test for as-
sessing cognitive function. The results of the survey demonstrated a
relationship between decreased skeletal muscle mass and declined
cognitive function. The relationship seems to be a chicken and egg
problem, as we cannot determine whether decreased skeletal muscle
mass caused the decline in cognitive function, or lack of exercise
due to declined cognitive function contributed to decreased skeletal
muscle mass. However, the findings suggest that the degree of de-
crease in muscle mass may serve as an indicator of cognitive func-
tion decline.

—— What do you find most appealing and challenging about cohort
studies like this?

| enjoy interacting with local people and discovering regional
differences. The challenge is the high cost, manpower, and time re-
quired. The number of subjects we can handle is limited to 50 to 100
per day, which means it would take more than 10 days if the sample
size were 1,000 or more. In addition, the follow-up rate for urban
participants tends to be lower in long-term follow-up studies due to
frequent mobility (people moving away) in urban areas. Considering
that we cannot obtain a list of potential participants without the coop-
eration of local governments and neighborhood associations, build-
ing trust with the community is essential in cohort studies.

Leverage a Smartwatch to Visualize Health Status

—— Could you tell us about your recent initiatives?

As new research tools, we have started using wearable devices,
including smartwatches, to collect data, as well as applying ICT to
build healthier communities. Our goal is to support elderly residents
of Senboku New Town in the city of Sakai, an aging community where
isolation is common, to stay healthy by utilizing ICT, which will eventu-
ally result in care prevention and extension of healthy life expectancy.
They are asked to wear smartwatches to monitor blood pressure,
heart rate, respiratory rate, SpO2 (amount of oxygen in the body),

skin temperature, step count, calories burned, and sleep status. The
test results are shared with each participant monthly, along with com-
ments on health status. We aim to encourage the participants to make
even small changes in their behavior through data visualization. For
example, this approach has helped identify suspected cases of sleep
apnea syndrome and prevent the worsening of bronchial asthma. In ad-
dition, I, as a physician, along with nurses, physical therapists, and nu-
tritionists, have provided consultation services on different days of the
week through the “Online Health Room” . Furthermore, the participants
formed a community for information exchange, sharing details such as
“recommended centers for medical checkups” and “recommended
family doctors.” This community was an unexpected benefit.

—— Aren’t wearable devices and Online meetings too difficult for the
elderly?

Yes, it was a big challenge. Malfunctions and breakdowns fre-
quently occurred due to improper use of the smartwatches. Over
time, more and more participants became reluctant to wear them
because of a sense of restriction, which resulted in a decline in the
data collection rate. Many participants did not know how to log in to
Online meetings, and some elderly individuals relied on their families
to manage their passwords. As a result, it was very challenging to
encourage elderly participants who were resistant from the start to
change their behavior. Learning from this experience, we have been
discussing how to make preliminary arrangements and improve the
devices in the new initiative starting in January 2025.

—— Are there any other initiatives?

Our initiatives include: 1) joint research to demonstrate that the lev-
el of care required may be reduced through simple functional training
provided during day care, which helps save on nursing care and medi-
cal expenses and 2) research to assess the usefulness of wearable
devices in specific health guidance (metabolic syndrome checkups).

Close Ties with the Community and Collahoration with
Researchers from Other Fields

—— You started a new teaching position in April. How has it been teach-
ing seminar students for the first time?

As | have never participated in seminars or written a graduation
thesis during my time at medical school, | am still finding my way
around. However, working with the seven seminar students every day
has been a refreshing experience. Most of the students are cooperative
and motivated. | hope they will grow to contribute to society in fields
such as crisis management and welfare.

—— What are your future research goals?

| would like to continue contributing to the extension of healthy
life expectancy in my favorite field of community-based research,
such as building healthier communities. | want to propose compre-
hensive health-oriented community development, leveraging my medi-
cal expertise and collaborating with researchers from other fields.
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