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Abstract This study's purpose was to analyze the effect of the SmartCare obesity management pilot project, which
was conducted between 09 March 2011 and 03 April 2013 in Korea (South). Of 212 subjects who were enrolled in
the study, the final analysis was conducted with 147 subjects who completed their weight self-measurements and
SmartCare services until the end of a 6-month service period. The self-measurement group for evaluation was
classified into 3 groups (Low, Middle, and High) by evenly dividing the monthly average frequency of measurement
for 6 months and the evaluation indices were weight, and BMI (Body Mass Index) transmitted from the SmartCare
System. The monthly average weight and BMI were decreased more in the High Group than the Middle Group and
Low Group (MS5: High>Middle>Low), and they are showing statistically significant differences between groups (p<
0.05). In conclusion, analysis of the weight and BMI improvement effect showed a greater improvement effect when

the self-measurement frequency level was higher.
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[Table 1] Service of SmartCare Centre
Service Content Service Details
Real-time Measurement Cumulative measurement
monitoring results, medication data management
Inbound Weekly regular Aconsultatlon
for subject
Hezlth ‘Weekly consultation for
. QOuthound measurement results, health
consultation Jin
(phone/video) counseing
Consultation results  Consultation and cumulative
Cumulative management of
management customer-related information
‘ Health‘ Personalized health Send‘a message or emdﬂ
information . . provide the personalized
L information . .
provision information once a week
Health assessment Provide a regular survey
questionnaire once a month (terminal)
Providing health
Health assessment results and Inquiry within the terminal
promotion progress management
program Consultations on health
results and Exercise/dietary consultation
exercise/dietary once a month
counseling
. Provide every 4 weeks
Health report <0 fﬁ?ﬁ T provide from the terminal
n v Send the direct email
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[Table 2] General characteristics of the subjects

(N=147)
Variables n %
Gender Male 73 50
Female 74 50
Age <50's 60 4
>50's 87 59
Hospital A 7 53
B 69 47
p : p_value

[Table 3] Self-measurement frequency levels in patient

characteristics (N=147)
Variabjes Low Middle High »
n(%)
Gender Male 275D 2045  26(52) -
Female  26(49) 24(55) 24(48)
Age <0's 30(57) 19(43) 11(22) 0002
=>50"s 23(43) 25(57) 39(78)
Hospital A 30(57) 23(52) 25(50)
B 28(43) 20 2560) 0
p  p_value
4.2 AOIEFA|0] MH[AYE &E AlZH

2~ w47} A7papel| Al A)gE
gt A AR

671Y sete] &
HW SARE High 116417
(SD=10.77), Low 99A1ZHSD=946), Middle 9.0417t
(SD=7.53) oIt FAh= Middle 554 ZHSD=4.87),
Low 50A1%HSD=4.83), High 49*1HSD=363) ol
o} & A= Middle 29417HSD=2.47), Low 2.64]
ZHSD=2.17), High 25A1%HSD=1.27) <=o|3lvt. &2 uj
UAES] 34 & & 5 ol darlite] Zpol7t

AEA 24 A3 BwF FAHCR FostA Aol 7t
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[Table 4] The consulting hours of SmartCare (unit: 62,50
hours) Finace
Low Middle High 80.00 I Hign
Variables - D - 4+
Mean(SD) 5 77.50 )
Total 15.1(15.24) 16.1(12.93) 16.6(13.48) 0.84 § : - -
nurse 99(9.46) 90(753)  116(1077) 0428 %75'00
nutritionist 5.0(4.83) 55(4.87) 49(3.63) 0.803 §72 50
exercise - el
prescriber 2.6(2.17) 2.9(2.47) 2.5(1.27) 0.779 70.00—
p t p_value 67.50—
SD : standard deviation ll é é z‘l é é
Month
4.3 CHAXel &£ £FH Hal [Fig. 2] Changes in weight during 6 month
Folzree] W7t 54 £ Lwel mE 9 3T AR
= XY [Table 5]+ 2t} 30.00] T Low
A%-2] 739 High, Middle, Lows=0.2 7H2-8h= 7 J e
29.00
¢S HAHFg. 2). 998 Hi AT wo]x el ¢ | ol
month)o| A= L& 7l ZFol7) gl Ao 2 YEelRdo 228.00— s
U HZE %6 month) ol A 1§ o] BAHoR & 527 . _
S 27.00 —~
oJ3Al ztol7t gl Ae R YEehgth BMI A4 = I S .
High, Middle, Lows=2.2 7438t H3S B okFig. 26.00
3. € AT AT wolx 211 month)} HE Al 5 00
A6 month)oll A BF 1% el SAHLR {235 i ] i B i .
z}ol7F Y= Ao 2 VeI Month

[Fig. 3] Changes in BMI during 6 month
[Table 5] Changes in criteria during 6 month

Nt Y Middle High =4 WE $£54 BaselineS 71502 67149 Foke]
N D
Mean=5D 4 Hot WslES B [Table 6]3 2t}
Weight 1 871267 T62+1356  732+10.80 0.0 % 14-] A Bt Xﬂ = ﬂ%g = }_\jl 5 Ax J+ Lows
(kg) 2 78727 T56I369 2241076 0033 .
ke i Baseline(1719 A1) 71202 M3UAD A&7
3 T82+1277 T54%1380 TL4Z1067 002 aEE MIGAR AR =7 VBEAY A1)
23 7 = 7
4 783+1281 7501375 7111086 0016 St v
A IARE sl )
5 WI301 B39 0941077 0017 A= Al HAE S M2G/E Al ek M3/l €
6 7801301 7501408 706:1079 0013 A, Mo(671E #E Al4)e] Hat WglgoAut F7
BMI 1 286:319 V3325 2712278 002 Ao FolaAthp< 0.05). Middle Baseline(17]€
(kg/mD) 2 2868325 281334 268283 0016 AA) 71202 MICAY A= 243 5 M2@3
3 284+326 2794340 265280 0008 Y AE)oA 27} she] AL $AE g™ ML
4 2852331 279:335  264#303 0004 .
28° o o a0l 4 AI)FH Mo67hE HE AR st wslego] &
5 543, 943, 6,343, !
T BAFLE FoetHp< 0.05). High® Baseline(1
6 4354 2830 24307 0004 o2 felstie - Hig (
N AA) 71EeE MICAYE AlRDFE M6/l
p - p_value

I
|

= A)A)7kx zix%oiﬂ—_/}_;oﬂg_ jﬂ-ﬁh t&’a}:o

SD : standard deviation & AR7A A stom o s}go]
BT 3

T EAALR frelatitHp< 0.05).
M56714d HE Al)oIA A Al Bt skl
gk 15 kel Aol High 26kg(SD=2.43), Middle
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[Table 6] The monthly average changes in measurement frequency level

Low Middle High Between groups
Mean+SD D Mean+SD D Mean+SD 3} F D
Weight M1 0.2+1.20 0.208 0.6+1.47 0.006 1.0£1.14 0.000
(kg) M2 05+1.52 0.013 124157 0.000 1.8+1.78 0.000
M3 05+1.78 0.036 1.241.94 0.000 21+2.12 0.000
M4 0.3+2.00 0.308 1.1#2.35 0.003 2.3+2.30 0.000
M5 0.7+2.65 0.050 1.2+267 0.005 26+2.43 0.000 7128 0.001
BMI M1 0.1+0.43 0.282 0.2+0.51 0.003 0.3+0.69 0.006
(kg/m’) M2 024054 0013 054057 0.000 062087 0.000
M3 0.2+0.65 0.041 0.4+0.70 0.000 0.7+0.9% 0.000
M4 01+0.73 0.323 0.4+0.83 0.001 0.8+0.98 0.000
M5 0.2+0.92 0.055 05+0.96 0.003 0.9+1.03 0.000 4101 0.019
p : p_value
SD : standard deviation
Ml (Baseline vs 2 Month), M2(Baseline vs 3 Month), M3(Baseline vs 4 Month),
M4(Baseline vs 5 Month), M5(Baseline vs 6 Month)
1.2kg(SD=2.67), Low 0.7kg(SD=2.65) ol &7 2 mjyAEe] AT FHAIFEC] S4 Hleol] 2ol
Hoz feolahA 7o)z AATHP< 0.06). b QA BAL a9t QT B4 we A}
I €8 e BML HshES 248 29 Lows A NE FES A A9 Al s34
MIQ/HE A7 S A4 F AEH o R §A5 ol o7 o3 Aol gllou AgHdA e AR
M2 AN B W] EAMeR & FolahAl Aolrt i Aow Y. ol #Ae]
JHATHp< 005). Middle& M2/ AL 7 AR A7k 34 W] Zol7t drks 22 ovleh
A% F OAS 44 Sgom MEAE ARYE o] AT BMIe) Waly RN PR gL
M58 HEA5)e B Wskde] 25 SAHCRs stk A2 wjyA e A Ale AIRES 7EEAE A,
FISAp< 005). High's 619714 A4802 2 25 AUA w5 SAL0= fol3bl ol7t gl 2
2o MICAE ADSE Mo@/hE HEA7F o2 veuith ol 37HAEe] 947 ew e A
#e] it Wspgo] BF FAK R FSUTHp< M2 ARblE Zpol7t glo] aLE A wigkthE Ag 9|
0.05). At} Hz dREe] An2s AR gk 5
Mo67HE HF Al5D)elA €8 BMI v Wstakel]l  AS stetatar 2ntEA o] AlE] o] wiyrdel upebA et

gt 1% 7+e] 2o High 0.9kg/m*(SD=1.03), Middle
0.5kg/m*(SD=0.96), Low 0.2kg/m’(SD=0.92) %=¢]%1.0.1
EAHCRE FosHAl Aol7t AATHp< 0.05).
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General characteristics

Gender ‘ m
Age N [ Self-measurement
Hospital AN frequency level
\
\ ) .
h Y M'_:é%'\je Impmvemem
Consulfing hours A Low (wewght BM\)
/
Nurse o \ ‘q[;f
Mutritionist - ‘ i

Exercise prescriber

[Fig. 2] Diagram of results

s

o] AFE A 638}%
BB e 7

ouf 9

boll 5 714 of 2ol Atk

ARESh=d ol ol A
71715 AHgstetl
25g 2 st
Y BFsith oW
71& F7H=

Zko]
25 AT E

Bl Aol A=

WA
QA=

=

=

[}

o

]
o
o

»

o

e
ol A 1
Aok ek v el g 9

o A

£
P}

2

xo
=

W e
to
k

s o

AW ol op R

-

=
o

ol
-

:;1,
%
o
B3
)
2
o

RO

=

2
Ho &

o2l
ol
o
R
>,
2
3oz

43
=2

Astslon] 54
T3] %%D‘r °
M AR GAA @
ol w& dENd a3s gl
et

olg]3t AstHox B &t o
59} u-Health 913} F-550] m

Sh

L

re 4

g ggoz At 54 e i | me AgA E)

w40) R Awes QoA FF A" AT5e) W

B AN Fod 2 AR B Ao AR,
6. 4=

o] AL AviEA|e] AHAE olgd HHEAe

A7t 24 e ol w48 A4 2vw A5

1978

o]

BMI e Alsf Aelsick Al 2ot b
59 A7k 24 HE 530 Beb A3 BMI ¥
AR 1F 7o BAL R Felahl Ae]s

o AR JPoA AvtEAC] Mu|As

=
]:l

Ll

ﬁﬂ‘ﬂc
5 mE SE
3 A7y Bok= 1 AE Jhsetr) ) oele
otk E|aL s ejell A Hags L Ed
A E 9} Global th719159] Tele-Health A7 % %-3—
W AZe] Eoklle mig- =l A1 A }
olg]g IAA 55& aelste] FulellME
odow Ird A & + e ¥

=
°oF & Zlojth

l‘:

(RSN
AT

o

References

Wang YC, McPherson K, Marsh T, et al. "Health and
economic burden of the projected obesity trends in the
USA and the UK”, Lancet, Vol. 378 No. 9793, pp.
815-825, August, 2011.

DOI http://dx.doi.org/10.1016/S0140-6736(11)60814-3
Jolly K, Lewis A, Beach J, et al. "Comparison of range
of commercial or primary care led weight reduction

programmes with minimal intervention control for
weight loss in obesity: Lighten Up randomized
controlled trial”, BM]J, Vol. 343, pp. 1035, 2011.

DOI http://dx.doi.org/10.1136/bmj.d6500

Ogden CL, Yanovski SZ, Carroll MD, et al. "The
epidemiology of obesity”, Gastroenterology, Vol. 132, No.
6, pp. 2087 - 102, May, 2007.

DOI http://dx.doi.org/10.1053/j.gastro.2007.03.052

Stein CJ, Colditz GA, "The epidemic of obesity”, J Clin
Endocrinol Metab, Vol. 89, No. 6, pp. 2522-5, Jun, 2004.
DOI http://dx.doi.org/10.1210/jc.2004-0288

World Health Organization; International Obesity Task
Force. The Asian—Pacific Perspective: Redefining
Obesity and Its Treatment. Geneva: WHO Western
Pacific Region, 2000.

Korean Endocrine Society; Korean Society for the Study

of  Obesity. Management of  obesity, 2010
recommendation. Endocrinol Metab, Vol. 25, pp. 301-304,
2010.



snteso] ugteld A7k 2% W

229

"

(7

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

DOI http://dx.doi.org/10.3803/EnM.2010.25.4.301

S. W. Oh, S. A. Shin, et al. "Cut-off point of BMI and
obesity-related  comorhidities and  mortality
middle-aged Koreans”, Obes Res, Vol. 12, No. 12, pp.
2031-40, Dec, 2004.

DOI http://dx.doi.org/10.1038/0by.2004.254

Haslam DW, James WP, "Obesity”, Lancet, Vol. 366, No.
K92, pp. 1197-1209, Oct, 2005.

DOI http://dx.doi.org/10.1016/S0140-6736(05)67483-1
Kastarinen MJ, Nissinen AM, Vartiainen EA, et al,
"Blood pressure

in

levels and obesity trends in
hypertensive and normotensive Finnish population from
1982 to 1997, Journal of Hypertension, Vol. 18 pp.
255-262, Mar, 2000.

DOI http://dx.doi.org/10.1097/00004872-200018030-00003

Stevens J, Couper D, et al. "Sensitivity and specificity of

anthropometrics for the prediction of diabetes in a
biracial cohort”, Obes Res, Vol. 9, No. 11, pp. 696-705,
Nov, 2001.

DOI http:/dx.doi.org/10.1038/0by.2001.94

Vainio H, Bianchini F, Weight control and physical
activity. JARC Handbook of Cancer Prevention, Vol. 6,
2002.

Young T, Palta M, Dempsey J, et al. "The occurrence of
sleep-disordered breathing among middle-aged adults”,
N Engl J Med, Vol. 328, No. 17, pp. 1230-1235, Apr, 1993.
DOI http://dx.doi.org/10.1056/NEJM199304293281704
Partinen M, Jamieson A, Guilleminault C., "Long-term
outcome for obstructive sleep apnea syndrome patients:
mortality”, Chest, Vol. 94, No. 6, pp. 1200-1204, Dec,
1988.

DOI http:/dx.doi.org/10.1378/chest.94.6.1200

Lakka TA, Laaksonen DE,
prevention and treatment of the metabolic syndrome”,
Appl Physiol Nutr Metab, Vol. 32, No. 1, pp. 76-88, 2007.
DOI http://dx.doi.org/10.1139/h06-113

Kumanyika SK, Obarzanek E, Stettler N, et al.
"Population-based prevention of obesity: the need for

"Physical activity in

comprehensive promotion of healthful eating, physical
activity, and energy balance: a scientific statement from
American Heart Association Council on Epidemiology
and Prevention, Interdisciplinary ~Committee for
Prevention (formerly the expert panel on population and
prevention science)”, Circulation, Vol. 118 No. 4, pp.
428-64, 2008.

DOI: http://dx.doi.org/10.1161/CIRCULATIONAHA. 108189702

Stone NJ, Saxon D, "Approach to treatment of the

patient with metabolic syndrome: lifestyle therapy” The

1979

[18]

[20]

[22]

[26]

American journal of cardiology, Vol. 96, No. 4a, pp.
15e-21e, 2005.

DOI http://dx.doi.org/10.1016/j.amjcard.2005.05.010
Luley Cl, Blaik A, Gotz A, et al. "Weight Loss by
Telemonitoring of Nutrition and Physical Activity in
Patients with Metabolic Syndrome for 1 year”, J] Am
Coll Nutr, Vol. 33, No. 5, pp. 363-74, 2014.

DOI http://dx.doi.org/10.1080/07315724.2013.875437

Rena R, Deborah F, et al. "A Self-Regulation Program
for Maintenance of Weight Loss”, N Engl J Med, Vol.
355, No. 15, pp. 1563-71, Oct, 2006.

DOI http://dx.doi.org/10.1056/NEJMoa061833

Klasnja P, Pratt W, "Healthcare in the pocket: mapping

the space of mobile-phone health interventions”, J
Biomed Inform, Vol. 45, No. 1, pp. 184-98, 2012.

DOI http://dx.doi.org/10.1016/}.jbi.2011.08.017

Consolvo S, Klasnja P, McDonald DW, et al. "Flowers or
a robot army: Encouraging awareness & activity with
personal, mobile displays”, In: Proc UbiComp 2008,
ACM, pp. 54-63, 2008.

Mohan P, Marin D, Sultan S, Deen A, "MediNet:

personalizing the self-care process for patients with

diabetes and cardiovascular disease using mobile
telephony”, In: Conf proc IEEE eng med biol soc, pp.
755-758, 2008.

DOI http://dx.doi.org/10.1109/TEMBS.2008.4649262

JIA, Huanguang, et al. "Long-term effect of home

telehealth services on preventable hospitalization use”, J
Rehabil Res Dev, Vol. 46, No. 5, pp. 557-566, 2000.
DOI http://dx.doi.org/10.1682/JRRD.2008.09.0133

Rimmer JH, Wang E, Pellegrini CA, et al. "Telehealth
intervention for adults with

weight management
physical disabilities: a randomized controlled trial”, Am
J Phys Med Rehabil, Vol. 92, No. 12, pp. 1084-94, Dec,
2013.

DOI http://dx.doi.org/10.1097/PHM.0b013e31829¢780e
Baker RC, Kirschenbaum DS, “Self-monitoring may be
necessary for successful weight control”, Behav Ther,
Vol. 24, No. 3, pp. 377 - 34, 1993.

DOI http://dx.doi.org/10.1016/S0005-7894(05)80212-6
Shay LE, Seibert D, Watts D, et al. "Adherence and
weight loss outcomes associated with food-exercise

diary preference in a military weight management
program”, Eat Behav, Vol. 10, No. 4, pp. 220 - 227, Dec,
2000.

DOI http://dx.doi.org/10.1016/j.eatbeh.2009.07.004
Jennifer A. Linde, et al
"Self-weighing Frequency is Associated with Weight

Jeffrey J. VanWormer,



F=Ae71E8 8] =2 A A6l A3E, 2015

Gain Prevention over Two Years among Working
Adults”, Int J Behav Med, Vol. 19, No. 3, pp. 351 - 358,
Sep, 2012.

DOI http://dx.doi.org/10.1007/512529-011-9178-1
Farkhod Alisherovl, et al. "Ubiquitous Healthcare
System Management Based on Agent Platform with
of PLD", International Journal of
Bio-Science and Bio-Technology, Vol. 4, No. 4, pp.
49-%4, Dec, 2012.

Y. S. Chung, M. K. Moon, C. H. Lee, "The effect of
Smart Care ubiquitous health service on hypertension

[27]

Application

(28]

management”, Korea Academia-Industrial cooperation
Society, Vol 14, No. 3, pp. 12131220, 2013.

DOI http:/dx.doi.org/10.5762/KAIS.2013.14.3.1213

J. A Kim, L S. Cho, C. H. Lee, et al. "Knowledge
Modeling Guideline for Reentrant Features in SAGE”,
International Conference on Information Technology and
Computer Science (ITCS 2012). Porto, pp. 76-81, 2012.

[29]

0| & 3|(Chang-Hee Lec) E<EIR
20074 89 : Aaejsta (718}
4}

*20104 290 : oFFehsta Aghet
2 (393 WA 1)

20109 59 ~ AA @ LGHA 7]
a7

<IlEop>
u-Healthcare, Medical Informatics, CDSS(Clinical decision
support system), 7I%/A4tF E2 3]

1980

Xt
(=]

¥ & (Byeong-Yun Chang) [H3]H)

020001 59 : Georgia Institute of
Tech. (Operations Research 4
AH

02002 12€ : Georgia Institute
of Tech (Applied Statistics AJA})

02004 12€ : Georgia Institute
of Tech. (Industrial and Systems

Ky i1l i Engineering ¥AH

02009 3¢9 ~ A @ o}Fugtw AGusH) Fulg

<FlEop>

Data Science, ZZHE7%, Supply Chain Management,
WAPD, ARENDD, A2 gue, I, A
Elo]A





