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= Abstract =

Objective: This study aimed to empirically evaluate the effectiveness of chronic disease management
services utilizing ICT for patients with chronic illnesses.

Methods: From May to December, 2023, 452 people who were diagnosed with hypertension and diabetes
at 9 participating public health centers were provided with customized health care services for 24 weeks,
and 15 performance indicators were analyzed to evaluate their effectiveness.

Results: Health behavior indicators and health risk factors decreased before and after participation in the
project, blood pressure control rate, hypertension and diabetes management rate, medication compliance,
weight, BMI, BP, WC, FBG, and HDL-cholesterol improved(p<0.001).

Service factors that influence the improvement of health behaviors included the number of activity monitor
transmissions(p=0.049), confirmed concentrated consultations on physical activity(p=0.003) and nutrition(p=0.005),
and the adherence to medication missions for hypertension(p=0.020).

As for service factors influencing chronic disease management, the improvement in blood pressure
regulation rate was due to the number of times the blood pressure monitor was linked(p=0.004), and the
number of confirmed intensive consultations on physical activity(p=0.026), and nutrition(p=0.049); the
improvement in hypertension control rate was due to the number of times the activity monitor and blood
pressure monitor were linked(p<0.001), and the number of hypertension medication missions carried out
(p=0.004); and the improvement in diabetes control rate was due to the number of times the blood

pressure monitor(p=0.022) and blood sugar system were linked(p=0.017).

* Received August 14, 2024; Revised September 9, 2024; Accepted September 19, 2024.

* Corresponding author: ©]%74, G339 A] A7 G-Edl2 1095(F- 42601), AlF et o] zds} of o] gt
Jung Jeung Lee, Department of Preventive Medicine, School of Medicine, Keimyung University, 1095 Dalgulbeol-daero,
Dalseo-gu, Daegu Korea(42601)
Tel: +82-53-258-7473, Fax: +82-53-258-7463, E-mail: jjlee@dsmc.or.kr
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Conclusion: Although this study has limitations as a comparative study before and after the service, it
has proved that chronic disease management using ICT has a positive effect on improvement of health
behavior indicator, reduction of health risk factors, hypertension, diabetes management index, weight, BMI,

TG, BP, FBG improvement.

Key words: Information and Communication Technology(ICT), Chronic Disease Management, Health Behavior,
Health Risk Factor
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1. CHARIO| UHERQI £
HgA 45zeel AurEel S4S BAY A
jus]

[@))

1.19%(2767) o]

A A" = 60t 39.1%(1777), 50t 31.0%

AN

A T 389%(1769), oAt
1)

Table 1. General characteristics of the subjects

(14078), 40t ola} 15.796(7178), 70t ©]7 14.2%
(6478)2] =olglen, Ak Fe= 1d S 66.6%
(30179), Hedg (gt & Fxr) 1812(827),

T3 15.3%(8278) SAtH(Table 1).

2. CHRIQl AP =001 D2 HZREq o
‘gEREE| X[Z2| Hot
oA Ak el 31E Fok 671Y F9
A% Asts B A3, 3dGd A%t
1 ool e ozl WL 742k 79.2%,
8L4%°1 AL, AZgF el ] o1 Had
ogAke] wl&e 247k 43.1%, 49.8%AtH Table 2).

gAtel Al wel W ¥k 6719 Fo

Variables N %
Gender
Male 176 389
Female 2176 61.1
Age(year)
> 40 71 15.7
50-59 140 31.0
60-69 177 39.1
70 < 64 142
Disease
HTN 301 66.6
DM 69 153
HTN & DM 82 18.1
Total 452 100.0

1) Values are N, %
2) HTN : Hypertension
3) DM : Diabets Mellitus
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3. CHEAIGl AtY B0 -2 LAY A

T HTAA AP L] 5 ust 24
A3}, A5 (kg)S 66.48+12.9691 4 66.18+13.07=
7238k 3L(p=0.004), BMI(kg/m?) & 25.22+3.47
oA 2507434622, &7 %8 (cm)E 87.09+8.83
o A 8458+877= FAadte] EAHORE Hon
& 2Fo] = 1 tH(p<0.001).

%71 @ % o] Y (mmHg)e 27t
129.99+1352¢1 41 126.03+12.11%, 81.49+10.8691 4]
78.90+10.08%= Akl FEE P (mg/dL)
110132346914 105.90+22.07% ZAdtglon =
AF o2 frew|gk 2ol 7h A vH(p<0.001). HDL-
ZH ~HE(mg/dL)e] 45, HFx717] 51.93+12.55
B} HEAA 537413609 Aol =A Y
Efv FAAHCE Fongk xFol7F A THp<0.001)
(Table 4).

4. THIAR] AZYERO &S = MHIA 2

A
GAke] A JEFE vA= Muls
aQlel w3k B4 Ad, AP A% 1 ol
Aol AGEA ds S, DA ds S,
a3 dE s, FxeF Hofmd A A
T FFe T AlE aloley EAHeR
rejshA] eekar, dEdAl s S5(p=0.049),
AAgs AT &) A5 (p=0003) 2 Y
e &9 A4 (p=0.005), L& FoF HoFna
A AF=002009] B AHls F]iol STt
s FAeR frefsiA AWy Ax) 1
N oold NdE FEe] w2 MRl el
A N ol Aaels A dE
, AGEA A S, A ds sl E
A S, g JS8E Fl A
45 4 A g, nE€geF 59

H oo > o2 oft et
S go o2 2 Ay X
N

zkol= gl tHTable 5).

Table 2. Changes in health behaviors indicators according to the duration of participation in the

project of the subjects

Variahles Group Middle Post

disease n (3 mOl'lthS) (6 mOchS)

HTN 301 240 (79.7) 240 (79.7)

Improvement of one or more DM 69 59 (8.5) 60 (87.0)
health behaviors HTN & DM 82 59 (72.0) 63 (82.9)
Total 452 358 (79.2) 368 (81.4)

HTN 301 126 (41.9) 155 (51.5)

Reduction of one or more DM 69 23 (406) 271 (39.1)
health risk factors HTN & DM ) 41 (50.0) 43 (52.4)
Total 452 195 (43.1) 225 (49.8)

1) Values are N(%)

2) Improvement rate of one or more health behaviors :

The percentage of participants whose health behavior

indicators (low-salt preference rate type 1, nutrition label reading rate, breakfast practice rate for 5 or more
days) and physical activity(aerobic physical activity practice rate, walking practice rate) improved by one or more

compared to before participating in the project

3) Rate of reduction in one or more health risk factors : The rate of participants whose health risk factors (blood
pressure, fasting blood glucose, waist circumference, triglycerides, HDL cholesterol) decreased by one or more

compared to before participating in the project
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Table 3. Changes in chronic disease management indicators according to the duration of participation

in the project of the subjects

Variables Group Middle Post

disease n (3 months) (6 months)
HTN 301 121 (40.2) 133 (44.2)
Blood pressure control rate DM 69 29 (420) 31 (449)
HTN & DM &2 41 (50.0) 36 (43.9)
Total 452 191 (42.3) 200 (44.3)

HTN - - -
Blood glucose control rate DM 68 42 (618) 38 (55.9)
HTN & DM 77 46 (59.7) 40 (52.0)
Total 145 38 (60.7) 78 (53.8)
HTN 296 163 (55.1) 263 (88.9)

DM - - -
HIN management rate HTN & DM 77 45 (58.4) 70 (90.9)
Total 373 208 (55.8) 333 (89.3)

HTN - - -
DM management rate DM 67 39 (582) 55 (82.1)
HTN & DM 78 50 (64.1) 70 (89.7)
Total 145 89 (61.4) 125 (86.2)
HTN 273 - 230 (84.3)
Improvements of DM 63 - 48 (76.2)
medication compliance HTN & DM 81 - 65 (80.3)
Total 417 - 343 (82.3)

1) Values are N(%)

2) Blood Pressure control rate : Percentage of people with improved blood pressure measurements through pre-service,

3-month and 6-month checkups
3) Blood Glucose control rate :

through pre-service, 3-month and 6-month checkups
4) HIN Management rate : Percentage of people taking blood pressure at least once a day or regularly before and after service

5) DM Management rate :
before and after the service

Percentage of people whose HbAlc measurements improved by 0.1%p or more

Percentage of people who check their blood glucose more than once a day or regularly

6) Improvements of medication compliance : Changes to the improvement of medication compliance before and after
the service (defined as improvement if the final score is greater than the initial score)

Table 4. Changes in health risk factors before and after participation in the project by the subjects

Variables Pre Post p-value
(baseline) (6 months)

Weight (kg) 66.48 + 12.96 66.18 + 13.07 0.004
BMI (kg/m?) 25.22 + 347 25.07 + 346 <0.001
Waist circumference (cm) 87.09 + 883 8458 + 877 <0.001
Body fat (%) 30.73 + 11.49 30.22 + 7.36 0.288
Systolic blood pressure (mmHg) 129.99 + 1352 126.03 + 12.11 <0.001
Diastolic blood pressure (mmHg) 81.49 £ 10.86 7890 £ 10.08 <0.001
Fasting blood glucose (mg/dL) 110.13 + 23.46 10590 + 22.07 <0.001
Triglycerides (mg/dL) 139.17 + 74.04 136.64 + 74.07 0.495
Total colesterol (mg/dL) 160.27 + 3822 159.36 + 3864 0573
HDL-cholesterol (mg/dL) 5193 + 1255 53.74 £ 1360 <0.001
LDL-cholesterol (mg/dL) 80.59 + 34.24 7853 + 34.32 0.124

1) Values are Mean + SD
2) p-values were obtained from by paired t-test
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Table 5. Analysis of factors affecting health behavior of the subjects

Improvenment of one or
more health behaviors

Reduction of one or more
health risk factors

Variables OR ol OR o
(95% CI) brvete (95% CD) brvae

Number of activity monitor 1.005 1.003

transmissions (1.000-1.009) 0.049 (0.999-1.007) 0182
Number’ of body composition monitor 1.009 0.132 1.001 0757
transmissions (0.997-1.020) (0.995-1.007)
Number of blood pressure monitor 1.002 1.000

transmissions (0.997-1.006) 0436 (0.997-1.004) 0879
Number of blood glucose monitor 1.004 1.002

transmissions (0.997-1.010) 0251 (0.997-1.006) 0463
Number of confirmation of physical 1.204 0,003 1.0%4 0.112
activity intensive counseling (1.065-1.361) ' (0.979-1.223) ’
Number of confirmation of nutrition 1.182 0,005 1.073 0.1%
intensive counseling (1.050-1.331) ’ (0.964-1.193) '
Number of HTN medication missions 1.006 1.004

practice (1.001-1.011) 0.020 (1.000-1.008) 0.052
Number of DM medication missions 1.004 1.006

practice (0.995-1.013) 0.3% (1.000-1.013) 0.060

1) OR : Odds Ratio

2) p-values were obtained from by logistic regression analysis

3) Number of activity monitor transmissions :

linked to mobile applications

4) Number of body composition monitor transmissions : The number of times body weight measurements results are

sent through a body component monitor linked to a mobile application

5) Number of blood pressure transmissions : The blood pressure measurement value number of transmission through

the blood pressure monitor connected with the mobile application

6) Number of blood glucose monitor transmissions :

The blood glucose measurement value number of transmission

through the blood glucose monitor connected with the mobile application

7) Number of confirmation physical activity intensive counseling : The number of monthly physical activity assessment
and exercise intensive consultation confirmation
8) Number of confirmation of nutritional intensive counseling : The number of evaluation dietary practice activities

provided once a month and confirmed nutrition intensive consultations

9) Number of HTN medication missions practice : Number of clicks to complete the medication mission on a mobile
application after taking HTN medication
10) Number of DM medication missions practice : Number of clicks to complete the medication mission on a mobile

application after taking DM medication
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