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Abstract The purpose of this study was to investigate the effects of exercise program intervention in Korea for the
control of blood sugar levels in elderly women patients undergoing diabetes mellitus typell and to investigate the
effects of exercise program intervention. Research methods were searched through RISS, KISS, KoreaMed, and
KMbase as domestic databases and limited to domestic papers published from 2010 to May 2017. Diabetes, female
diabetes, and diabetes mellitus typell were used as the search terms related to the patient group. Programs related
to intervention, intervention, exercise, blood glucose, glucose insufficiency, glucose control, fasting glucose and
HbAlc were used. A total of 12 papers were provided according to the intervention method. The mediation period
was 12 weeks(50%), 3 times per week(58.3%), and 50 to 69 minutes(83.4%) was the most. The combined aerobic
and anaerobic exercise was found to be an effective exercise method to control not only blood glucose level but also
HbAlc. Individualized exercise program intervention should be provided considering the physical fitness level and
health status of elderly patients undergoing diabetes mellitus typell and should be encouraged to maintain effective
blood glucose control through continuous exercise rather than one-off exercise.
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Searching literature
(n=11,635) Excluded after evaluation of
N titles
(n=11,551)
Abstract evaluation
(n=8¢) Excluded after evaluation of
‘—' abstract
Papers retrieved for (n=50)
Detailed examination (n=34) ]
Excluded after evaluation of
. full text
Paper for data analysis (n=22)
(n=12)
Fig. 1. Flow chart of study selection.
3. A4
3.1 =7l dnkd 54
E A= 20109 o] % ARd dr oA w9l 3z}
£ o s ddx4ds 9% sl 5 2239 13
2 A5 APATE F 1299 FAE £ &
A Av E3 dEE 20101 ~ 2013 3= 7} 93H(75.0%),
2014 ~ 2016%30] 3H(25.0%)°1 o1, A7 A=}

P

FE 2077o] 27(16.7%), 20~297°] 375(25.0%),
30~397 0] 17(8.3%), 40~497 0] 37(25.0%), 507 ©]
g0l 37(25.0%) ©]ATK(Table 1).
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Table 1. General Characteristics and Research Methodology

(N=12)
Characteristics Categories N (%)
Publication year 2010-2013 9 (75.0)
2014-2016 3 (25.0)
Sample size of each group <20 2 (16.7)
20-29 3 (25.0)
30-39 1 (83)
40-49 3 (25.0)
>50 3 (25.0)
3.2 ZAE
A2 Tl oA =9 #Ae] EdxdSs 93 3

7}2 Blood Glucose Level (BGL)¥ HbAICE A3}
qom, AEH FAETEE A7 9 S4717F 19
(83%)°1% T, LFA)= 113(91.7%)< Blood sample
(AHE)s ol&ste A=A

3.3 =]
Ul %
A EZZH AR
(35.3%) 0.7 FHE o,
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with 13] 24 A7 50~69%-0] 109(83.4%), 70=
o4k 191(58.3%), 7IEF 191(58.3%) 2. & tH-F-0] 50~69
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N (%)
11 (64.7)
6 (353)
3 (25.0)
7 (583)
2 (16.7)
10 (83.4)
1 (8.3)
1 (8.3)
1 (8.3)
3 (25.0)
6 (50.0)
1 (8.3)
1(8.3)
11 (91.7)
1(8.3)
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z,
Categories
Aerobic Exercise
Anaerobic Exercise
34
50-69
etc.
lday
12
24
lyear
Immediately after
intervention
Intervention 72
hours later

A A20H A4

Variables
Intervention
methods*

The number of
times per week
Time per 1 session
(min)
Experimental period
(weeks)
Follow-up period

Table 2. Intervention and Dependent Variables
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Table 4. Description of Included Studies and Results

Refs Sanmle/ - " Intervention Measure-
erence ample, ervention
No and country setting Age(MeantSD) description Length Total session Duration E/U “:2_: Outcome
(min) (times/wks)  (wks) 008
Choi, C1 (15) C1(66.21+4.16) 1: forest walking
1 Shin El (15) E1(64.85+3.23) exercise 60 1 lday 1d PGM El: BGL(])
Rho & Yeon  C2 (15) C2(6744+1.78) 2: Field walking 2y E2: BGL(-)
(2010) E2 (15) E2(65.55+8.21) exercise
, KimLe& C (7 C (63.14+3.13) AE 60 3 i i BS BGL(|)
Seo (2010) E (1) E (63.14+333)
c (13) C (66.37£2.92) Bl AE El: BGL(|)
Shin & Lee  El (13) E1(67.00+5.09) - BS E2: BGL(|)
3 (2012) E2 (13) E2(683745.75) mmw.»m%m_m 60 3 12 12 E3: BGL(|)
E3 (13) E3(71.75+4.71) ;
Oh & Lee C (16) C (66.80+5.31) Aqua AE BS
4 (2011) E (20) E (6544+8.08) 60 2 12 12 HbATe()
El (13) E1(69.67+3.08) El: DEG BS El: BGL(-) HbAlc(-)
5 Choi (2011) E2 (14) E2(68.50+3.02) E2: MEG 50~65 5 24 24 E2: BGL( | ) HbAlc(-)
E3 (13) E3(70.00+2.83) E3: AEG E3: BGL( | ) HbAlc(-)
Jung & Kim  C (10) C (658+3.12) BS
6 011 E (10) E (657+3.00) Korean dance 60 2 12 12 BGL(-) HbAlc(|)
; WMEM El (13) E1(6646:307)  El: Weight Training %M%N% . X X BS El: BGL(|)
@011 E2 (13) E2(67.15+2.34) E2: Walking (180520 keal) E2: BGL (-
) Cc (18 C (72.67£2.77) . ~ BS
8 Choi (2012) E (22) E (7133£2.84) Long-term Exercise 50~65 5 lyear lyear BGL( ] ) HbAlc( )
Jeng, c (15 C (70.20+4.23) El: AE BS El: BGL(|)
9  Choi & Lee  El (15) E1(715346.33) E2: RE 60 3 12 12 E2: BGL (-
(2013) E2 (15) E2(71.60+4.15)
Kang&Ryu C (¥ C (68.33+4.08) . , Intervention
10 (2014) E (8 E (6728+229) E: AE” RE 80 3 8 Tohr later OO BGL(|) HbAle(])
Cc (12 C (66.17+4.99) BS
1 Song 015) o) E (6483:413) AABE 60 3 12 12 HbAlc( )
) C (14 C (70.21£5.20) El: BGL(|)
Choi El: AE
b El (12) E1(68.75+3.70) ) E2: BGL(|)
12 EM% erg E2 (13) E2(71.00+4.70) mw_.mwmwwm 50 3 8 8 BS E3: BGL(|)
E3 (12) E3(71.85+4.10) :

Portable Glucose
resistance exercise;

morning exercise group; AEG= afternoon

= Blood Sample; PGM

Blood-Glucose Levels; BS
anaerobic band exercise; ABE=aerobic band exercise; RE

resveratrol supplementation; DEG

Experimental group; BGL

Aerobic exercise; AABE

Control group; E

Meter; AE

C
RS:

daybreak exercise group; MEG=

exercise group

125



ERf it

=

A7HA¢l Blood Glucose
Az}

Al

=
5

A, 13] 50~69%-0] 714 worTh

, 2019

Z

it

A A4

2] #|20

s, AClEED YR YEsith

[e)

s

ool g o N YR R R WD TEBE o fEEE5Euwg EFEEER
WK T o BBy TR 2%y S8 X 5F°S58Bis 57353 E
Tew B R Rl o L W SEZ T35 5 C4EZZE3. LEUECH
o m R " 20 = ST g e g = <F =N §5 g8 =
Rwﬂou],_xmﬂﬂumﬂ.ﬂﬂée&l =% 8 = =2 Eo 8 g2y £28=gs
- < o o 2 a8 s Lo T MEER X x5 g5%
i — il n © S — N X R
P iR TE NS 2D E SEo EEETF C#sCs528F 28Rt
SR i S O R REL 595§ 35,2875 0 £582.%
ISR LE S & 538 E-ygs 4=238205s 2E220g
) — 2= =R s} A S
IR R 2 52f sLlE3 2 REESgqT EaviZ:
A R e U N ol T  &gg L5559 254,83822F 555470
= o 7 XX mo == o = o|® 28 g5 E2 P ECSSY USo S 3
A% o w. u.,ﬂ T o@ B p.,m' zﬂo % S Sz meMJ 3 .mm.mm.mv,% g EgLg =
pcEETR LS 000 5 GEE 3Terc Lofiiiiys [50ics
- = : —_ 2 —~=
em el pieilen T Ty SEgZfovofz LS ALET e
O E ST o o MBS UgBxE gBMEEEZSE 5E5TE
BNy N o N X ol ol _EL_ CwER3 EATESIELS €8 EL=
ly L ERT W g W% W 5= 28824 M gEY8 38 rEE25 -
HE BT N o™ gy 55835 ESES3Y ST@20S88T £S5 C
o X = £ o 2.8 4 n
G PE gy yprlboel Sz BT 8B S8-x58E8 2 8T ELEL
TS NLTT® R4 08" TELE _g.E7 gfgg2efs® =Evills
TERT b 5 0% ® Y SESE <2ioz A2EH0EZis sty
F oy T ool e g o ® R G282 <2588 SonTwEZ388 §222%88
ﬂmmwc*owﬂﬂ%ﬂfﬂau%%do - = - =
wr o obl o Jo T ok N <M o o = il s =
°Tm R M B R T OB W I WMo o el 4T B M T oX oM BT
Eoimaz_%ﬁaﬂhmaaﬂg m#u:wwfuﬂh%_s,mum,z%o"_a@ﬁ Moy QB
& oy oF wﬁ AW NECY Wm M mum oF O Hﬂ = %u BN P 2, qm B Mo mm
Proz? % =%38% < B e
R E R BN N I I . R T 2D A
A — M~ ol i M 2RV T FFT I AR T R TR g
DT R RR TERE B Mo eRt Tyl wE
or = ! yl o ° = = ! =
R TS BT FramEexn iaT S 5 o EHE
3 B e N FI S N e g ARy K B
T M-MHE%EW %%%Mdu_/ﬂiﬁPﬂ%Wﬂh " O x P
SEel.razix DovERpkEsibetl o FREC
N P o ! — 0 [ ~no— B N Z0 o
‘_lryl,.kl WIO# Eﬁﬁ.‘A‘LIOEODLLl AT@DZOHTMﬂﬂ‘.ﬂ‘A E.#J.
I ol i i 3o g AR A _T o K X o)
R I A B T R A AT wm_ R
ToE AL TAR TN G A CHCH o oh T
TEEdNEsr bttt ealgslersl o DA
fo R T T g Bk - o m O AP I Ra R s 7T oz B M
__luﬂ_ o oE of = ok = %E M_Mﬂ [ WW < mw o o mo X MM X ﬂ e o Wl T o
T w o — N~ o)
m,%muﬂ_%m#é%@ﬂ_c1ov,%ﬂof%6 EOLED® Jo B ob
~o - = M Ay oo = N2 M 2o ol OB - — w
Z,.# _L u HL ol il :i B [S 7o) zwo =1 0 E.w = — B T o i o)
7o Bo 2 o B o R o — 2N o YR B o o
o 1,|r_,..y| ok 1A, g o m T ol o o o 5 B o T XOW = o B )
B P amg SV g gogy T gl gpxgog PR g ) G
T W Rl T D W e we N E AR P H BT W F WA K oy = o

(acc?:ssed

=El.

&conn_path:

&itm_id

ko&obj_var _id

R. J. Sigal, "Effects of exercise on glycemic control and

body mass in type 2 diabetes mellitus: a meta-analysis
of controlled clinical trials", J4MA, Vol.286, No.10,

pp.1218-1227, 2001.

18 May, 2017)
[5] N. G. Boule, E. Haddad, G. P. Kenny, G. A. Wells and

€

126

EE

223, sl

AL



Al 28 T oA

[10]

(1]

[12]

[13]

[14]

[13]

DOL: https://doi.org/10.1001/jama.286.10.1218

R. J. Sigal, G. P. Kenny, D. H. Wasserman, C.
Castaneda-Sceppa and R. D. White, "Physical
Activity/Exercise and Type 2 Diabetes: A consensus
statement from the American Diabetes Association",
Diabetes care, Vol.29, No.6, pp.1433-1438, 2006.
DOL: https://dx.doi.org/10.2337/dc06-9910

C. H. Chen, T. H. Huang, T. L. Cheng, C. F. Chang, C.
Z. Wang, M. H. Wu and L. Kang, "Exercise training
ameliorates glucosamine-induced insulin resistance in
ovariectomized rats", Menopause (New York, N.Y.),
Vol.24, No.6, pp.617-623, 2017.

DOL: https://dx.doi.org/10.1097/gme.000000000000081 1

T. P. Gavin, R. M. Kraus, J. A. Carrithers, J. P. Garry
and R. C. Hickner, "Aging and the Skeletal Muscle
Angiogenic Response to Exercise in Women", The
journals of gerontology. Series A, Biological Sciences
and Medical Sciences, Vol.70, No.10, pp.1189-1197,
2015.

DOI: https://dx.doi.org/10.1093/gerona/glu138

J. H. Park, J. S. Lee, J. O. Yang, B. J. Lee and D. W.
Han, "Effects of combined exercise on changes of lower
extremity muscle activation during walking in older
women", Journal of Physical Therapy Science, Vol.27,
No.5, pp.1515-1518, 2015.

DOL: https://dx.doi.org/10.1589/jpts.27.1515

S. Y. Kim, J. E. Park, H. J. Seo, Y. J. Lee, B. H. Jang,
H. J. Son, H. S. Suh and C. M. Shin, "NECA's guidance
for undertaking systematic reviews and meta-analyses
for intervention", National Evidence-based Healthcare
Collaborating Agency, Seoul, 2011.

J. H. Choi, W. S. Shin, K. T. Rho and P. S. Yeon,
"Effects of acute forest walking exercise on blood
glucose of IGT, NIDDM in the elderly”", Journal of
Korean Society of Forest Science, Vol.99, No.l,
pp.47-51, 2010.

T. W. Jeng, J. 1. Choi and J. W. Lee, "The effects of the
aerobic and resistance exercise of the 2nd type elderly
women diabetics on the risk factors for cardiovasculars
disorders", Korean Journal of Sport Science, Vol.22,
No.4, pp.1211-1221, 2013.

W. T. Shin and J. W. Lee, "The effect of exercise type
on blood vessel inflammatory markers in elderly women
patients with diabetes mellitus", Journal of the Korean
Society for Wellness, Vol.7, No.l, pp.201-211, 2012.

P. B. Choi, "Effects of exercise on geriatric hypertension
and diabetes mellitus risk factors as well as
immuno-function according to different time slot",
Korean Journal of Sport Science, Vol.20, No.4,
pp.831-841, 2011.

J. N. Lee and H. H. Hwang, "Effects of the weight
training on the cardiovascular risks factors and the
depression in the elderly female diabetes type II
patients”, Journal of Korean Physical Education
Association  for Girls and Woman, Vol.25, No.3,
pp.71-84, 2011.

P. B. Choi, "Effects and correlation analysis of
long-term exercise on diabetes indicators, lipids profile,
and pancreatic cancer factor in the elderly with type II
diabetes mellitus", Korean Journal of Exercise
Rehabilitation, Vol.8, No.4, pp.93-102, 2012.

127

[17]

(18]

[19]

[20]

S. J. Kang and B. H. Ryu, "Effects of combined exercise
on HbAlc, cardiovascular disease risk factors, and
physical fitness in elderly women with type 2 diabetes
mellitus", Journal of Kinesiology, Vol.16, No.2,
pp.21-30, 2014.

DOLI: https://doi.org/10.15758/jkak.2014.16.2.21

H. A. Choi, Y. Y. Kim and M. G. Lee, "Effects of 8
weeks of aerobic training and resveratrol on physical
fitness, insulin resistance, liver function, and blood
pressure in T2DM elderly women", Korean Journal of
Sport Science, Vol.27, No.3, pp. 507-522, 2016.

DOI: https://dx.doi.org/10.24985/kjss.2016.27.3.507

C. H. Kim, J. W. Lee and Y. S. Seo, "The effect of
12-week aerobic exercise on inflammatory markers of
elderly women patients with diabetes mellitus", Korean
Journal of Sport Science, Vol.19, No.4, pp.1337-1349,
2010.

J. U. Jung and S. M. Kim, "An effect of 12-weeks
Korean dance for senile female with diabetes on their
body composition, physical fitness and constituent parts
of the blood", Journal of Korean Dance, Vol.29, No.l,
pp.259-280, 2011.

DOI: https://doi.org/10.15726/jkd.2011.29.1.011

[21] N. H. Song, "The effects of elastic band training on

[22]

(23]

[24]

glycated hemoglobin, insulin resistance of the elderly
female patients with diabetes", Korean Journal of Sports
Science, Vol.24, No.3, pp. 1359-1369, 2015.

P. Brasnyo, G. A. Molnar, M. Mohas, L. Marko, B.
Laczy, J. Cseh, E. Mikolas, I. A. Szijarto, A. Merei, R.
Halmai, L. G. Meszaros, B. Sumegi and I. Wittmann,
"Resveratrol improves insulin sensitivity, reduces
oxidative stress and activates the Akt pathway in type 2
diabetic patients", The British Journal of Nutrition,
Vol.106, No.3, pp. 383-389, 2011.

DOI: https://dx.doi.org/10.1017/s0007114511000316

E. M. Evans, S. B. Racette, L. R. Peterson, D. T.
Villareal, J. S. Greiwe and J. O. Holloszy, "Aerobic
power and insulin action improve in response to
endurance exercise training in healthy 77-87 yrolds",
Journal of Applied Physiology (Bethesda, Md. : 1985),
Vol.98, No.1, pp.40-45, 2005.

DOI: https://dx.doi.org/10.1152/japplphysiol.00928.2004

R. J. Sigal, G. P. Kenny, D. H. Wasserman and C.
Castaneda-Sceppa, "Physical activity/exercise and type 2
diabetes", Diabetes care, Vol.27, No.10, pp. 2518-2539,
2004.

[25] W. R. Thompson, N. F. Gordon, L. S. Pescatello and

[26]

(27]

American College of Sports Medicine, "ACSM's
Guidelines for Exercise Testing and Prescription",
Lippincott Williams & Wilkins, Philadelphia, PA, 2010.

B. S. Oh and S. G. Lee, "Effects of aqua aerobic
exercises on HbAlc, CRF, HGH in elderly women with
type 2 diabetes mellitus", Journal of Sport and Leisure
Studies, Vol.45, No.2, pp.§91-900, 2011.

N. Brooks, J. E. Layne, P. L. Gordon, R. Roubenoff, M.
E. Nelson and C. Castaneda-Sceppa, "Strength training
improves muscle quality and insulin sensitivity in
Hispanic older adults with type 2 diabetes", International
Journal of Medical Sciences, Vol.4, No.l, pp.19-27,
2006.

DOI: https://doi.org/10.7150/ijms.4.19




a7 83w A] A209 A4, 2019

(28]

[29]

P. Srikanthan and A. S. Karlamangla, "Relative muscle
mass is inversely associated with insulin resistance and
prediabetes. Findings from the third National Health and
Nutrition Examination Survey", The Journal of Clinical
Endocrinology  and ~ Metabolism, Vol.96, No.9,
pp-2898-2903, 2011.

DOL: https://dx.doi.org/10.1210/jc.2011-0435

A. Grontved, E. B. Rimm, W. C. Willett, L. B.
Andersen and F. B. Hu, "A prospective study of weight
training and risk of type 2 diabetes mellitus in men",
Archives  of Internal Medicine, Vol.172, No.l17,
pp-1306-1312, 2012.

DOLI: https://dx.doi.org/10.1001/archinternmed.2012.3138

Z. AminiLari, M. Fararouei, S. Amanat, E. Sinaei, S.
Dianatinasab, M. AminiLari, N. Daneshi and M.
Dianatinasab, "The Effect of 12 Weeks Aerobic,
Resistance, and Combined Exercises on Omentin-1
Levels and Insulin Resistance among Type 2 Diabetic
Middle-Aged Women", Diabetes & Metabolism Journal,
Vol.41, No.3, pp.205-212, 2017.

DOL: https://dx.doi.org/10.4093/dmj.2017.41.3.205

H}

+ ©](Yun Yi Bang) 4319

128



