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Self-Care Activities, SDSCA) 2 4t2] Z(SF-36 Version 2.0, Korean)oll 7]2]+= 2918 #}o8}514} 8T} At S
Sl e Ak ol e Al29 Bien Exp Foll A 3419] - ddAFskAlE 125 o) ol Aol mretal
FEFAAL 7.0% o3 $AHE 20151 3YFE 20161 5U7EA] 245:7F -249] o] TA floflE JAA O R F 46T
A5k}, AA, Aol A DCI Fo] o] F ol 8.7540.79%(H o] =2})), 8.36+£1.03%(5-0] 1257, 8.65+0.81%
(7o 2457) 2.2 frolabl a5l ok (p<0.05), tawate] stk 2po|7h I3tk ErlE AR vt tixaelA 3
S AR At mopxlon], 56 dd WstRol A 9] shig ol EdpAL nho] fofgl Aol S Kl gho] e o
A 73.05£16.85 50l A ol 5 82.74+10.68% 0. %2 T SITE DCI Fofoll uh& Aaltel Aol eIt JrEAoA 2k o
G oA i Ak WElaEe] =S E(B=-0.505, t=2.743) =rha S1EQIC) ghe) A W] 7 F 9 FS
T M I8 o flEol = WSOl S S(B=-0445, t=2.608), Flhx AHAE] WSkl S S(B-0411, +2.024) E
Ao Ay ARH o A2y i Al DCI Fol= 7ol 1253e] I et G35 Holal, 245l =
AAA Y, et Ay Bxbe] G AFRE] S gol i o] Ag AL & Aol 7] &ste] A A E s} A2
& Fu o] FHAQl Bl HrkE 4 ol Aol Holl tid AREAS Fote] RF ] Ajtme] de AyeH
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Abstract This study aimed to investigate the effects of DCI on glucose control, quality of life(SF-36 Version 2.0,
Korean) and SDSCA(Summary of Diabetes Self-Care Activities) in patients with type 2 diabetes mellitus. A
randomized, double-blind, placebo-controlled study was performed on 46 patients with HbAlc 7.0% taking triple
anti-diabetic drug regimen who visited the department of Endocrinology and Metabolism in Chungnam National
University Hospital between March 2015 and May 2016. As a result, DCI treatment in the intervention group resulted
in significantly reduced HbAlc levels 8.75+0.79%(baseline), 8.36+1.03%(after 12weeks), and 8.65+0.81%(after
24weeks). However, patients in the control group did not show any significant change. Interestingly, both DCI
treatment group and the control group significantly showed improvements in SDSCA. Participants in the intervention
group showed a small yet significant improvement in their only fasting blood glucose test in SDSCA and revealed
significant increase in the quantitative levels of quality of life, from 73.05£16.85 to 82.74+10.68. By using pathway
analysis, improvement of SDSCA scores(3=-0.505, t=-2.743) was the most influential factor to the fasting blood
glucose. The quality of life of patients with type 2 diabetes mellitus was affected by changes of SDSCA scores(f3
=0.411, t=2.024) and fasting c-peptide([3=-0.445, t=-2.668) in DCI treatment group. In conclusion, treatment of DCI
effectively improved glucose control in patients with type 2 DM(HbAlc level>7.0%) after 12 weeks of treatment,
although it had no impact on glucose control after 24 weeks of treatment. Improved glucose control may encourage
diabetic patients to conduct self-care activities and improve the quality of life. Based on the present study, we suggest
that diabetes self-management, as well as consideration of comprehensive laboratory findings, may be important factor
in regulating the quality of life in type 2 DM patients.
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& AYEATt 1) A F 125 ool Al & (m)ye FAoZ ARG oH[17], & 108 o
S 5838 A}, 2) AST B+ ALT gho] A4 A4ex] 3 PGS Fgh AelolA 5 1A o2 23] S48 71 o
Hy o] el 7hd 3 58 7b7)we ool A= AL 3) oF  wRkeE AXlsiaith

B2 2AHA] v 18Y AR MEA 5718 Y AA AT 1273 o) F& AdeolA 2 ek
160mmHgE 27t AY 2 0|79 100mmHgE  ARIEtTtoll A Alefsllon, AR 2E 38 Y
Zske AL 4) A7AE IHo R A Hedrt off (fasting glucose), &5 1% W(fasting insulin), T4 c-

U dasEs A Al AeEsih
AR =9 A2 G-Power 3.1 ZEIH[16]S ©]
4319 DCI 59 A8 =5 §loF Fof t2a-S 245
Folgh Fof| wjojzgiel o] EFAsl avE 47
Qstoz Feld A Ml XfolE 0.741.1%= 4%
ato] folF 0.05, 1 2

0.95% Ar&atch
AT7)7He 2015 39 E1 201613 59E7HA] Sl
i B EA N s B )

n’s
No; 2013-03-010), EH’E}Z}—C
Balyo] E’X]—SHHHZ—] <

gt 1HS 793

Inclusion criteria ;

+Diagnosed attype 2 DM

* Prescribed at least 3 oral agents or insulin
therapy plus oral agents for diabetes for 12

Screened (N=51) l—

weeks
*HbAIClevel 27.0%

Screened failures (N=4)
* Withdraw consent

Randomized (N=47)
! !

| DCI(N=23) ‘ | Control (N=24) ‘

Drop-out (N=1}
* Dizziness

| Completed (N=23) |

| Completed (N=23) ‘

Fig. 1. Study protocol
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HEpo] E(fasting c-peptide), B3I 2(HbALY), FF
| 2~H|E(Total cholesterol), /3 < "(Triglyceride), #
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ol o] Ages Hrleklv22]. 4 dre) vt
= A AR AR el 2ok U
AR Alo] o] AER Uiro] B =S uel 28
st A-HEHE F7I8HATH23)

3]

¢}

A

rUhL

3. A4}
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el

ke Hat vole AYT 63.52+£9.47A4], thET
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L

0.92+0.30mmol/Lo] 1l oH, T3} M4 =

= 8.75+0.79%,
8.90::1.18%0] ATHTable 1].

Table 1. Clinical and Biochemical characteristics of

participants (N=46)
Variable (1\]1):(;[3) ?I\(I)thr;)l

Age (year) 63.52+9.47 61.00+8.74
Weight (kg) 64.73£10.20 65.60+10.68
BMI (kg/m?) 25.06+2.74 24.76+2.94
SBP (mmHg) 132.87£13.02 129.00+15.42
DBP (mmHg) 76.65+8.00 73.52+11.70
Fasting glucose (mg/dL) 169.83+47.01 184.13+43.77
Fasting insulin (1IU/mL) 10.28+5.99 9.45+4.54
Fasting c-peptide (mmol/L) 0.96+0.57 0.92+0.30
HbAlc (%) 8.75+0.79 8.90+1.18
Total Cholesterol (mg/dL) 146.04+28.22 143.83+25.86
Triglyceride (mg/dL) 126.00+65.70 191.96+136.76
LDL-Cholesterol (mg/dL) 77.574£22.16 71.48+16.69
HDL-Cholesterol (mg/dL) 51.78+11.32 47.91£11.99
AST (U/L) 23.74+15.10 23.13+8.13
ALT (UL) 25.00+14.77 23.74+10.01
BUN (mg/dL) 16.04+4.98 16.64+4.63
Creatinine (mg/dL) 0.73+0.20 0.78+0.18

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic
blood pressure; HbAlc, glycated hemoglobin; LDL-Cholesterol, low
density lipoprotein cholesterol; HDL-Cholesterol, high density

lipoprotein cholesterol
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Table 2. Clinical and biochemical changes of the DCI group at baseline, 12 and 24 weeks (N=23)
Variable Baseline 12weeks 24weeks p-value
Fasting glucose (mg/dL) 169.83+47.01 168.65+41.64 155.74+35.12 0.187
Fasting insulin (WIU/mL) 10.28+5.99 9.45+3.94 9.62+3.28 0.712
Fasting c-peptide (mmol/L) 0.96+0.57 0.86+0.35 0.94+0.43 0.383
HbAlc (%) 8.75+0.79 8.36+1.03 8.65+0.81 0.048
Table 3. Clinical and biochemical changes of the Control group at baseline, 12 and 24 weeks (N=23)
Variable Baseline 12weeks 24weeks p-value
Fasting glucose (mg/dL) 184.13+43.77 167.87+41.63 172.78+33.21 0.276
Fasting insulin (LIU/mL) 9.45+4.54 10.21+£5.47 12.34+10.76 0.156
Fasting c-peptide (mmol/L) 0.92+0.30 0.91+0.32 0.95+0.53 0.916
HbAlc (%) 8.90+1.18 8.66+0.99 8.62+0.96 0.415
Table 4. Clinical and biochemical variation at baseline, 24 weeks between DCI and Control groups (N=46)
Variable (I?:C213) (C;])it;;))l p-value
Weight variation (kg) -0.88+2.89 -0.78+3.01 0.888
BMI variation (kg/m?) -0.32+1.11 -0.31+1.17 0.998
SBP variation (mmHg) 1.65+10.84 1.17+17.63 0.523
DBP variation (mmHg) -0.74+8.04 1.83+9.62 0.673
Fasting glucose variation (mg/dL) -14.09+£29.67 -11.35+£51.15 0.196
Fasting Insulin variation (ulU/mL) -0.65+5.55 2.89+9.54 0.161
Fasting c-peptide variation (mmol/L) -0.02+0.41 0.03+0.50 0.785
HbAlc variation (%) -0.10+0.84 -0.28+0.90 0.604
Total Cholesterol variation (mg/dL) 2.00£17.35 -0.61+24.75 0.566
Triglyceride variation (mg/dL) 4.25+36.54 -0.22+167.12 0.130
LDL-Cholesterol variation (mg/dL) 1.04+14.55 -2.18+16.24 0.167
HDL-Cholesterol variation (mg/dL) -0.39+7.08 -0.96+7.21 0.661
AST variation (U/L) 0.78+10.87 2.87+9.48 0.477
ALT variation (U/L) 2.14+12.44 1.39+9.01 0.794
BUN variation (mg/dL) -0.93+4.20 0.73+4.48 0.171
Creatinine variation (mg/dL) -0.01£0.07 0.75+3.56 0.383
3.3 DCI Fofoll me Agdwd) twe] G Hi I A7Rie] 95 38620977, 471208152

Ap7vke] vl

gt 4] DCI 7o A7 $9] Wi 27} =] 3
FE 347+1.124, 4741091 0 0% 93k 2}o]7
AH(p<0.001). A7be] 49 FelA AL
= DCI $o] A3} FT= 747} 2.78+2.16%, 4.04+1.407%

& obd 01 (p<0.05), 2lo] 2.99+1.30%, 4.81+1.76
A kR 417+1.037%, 6.04£1.52H 02 Fol5lA o}
A H(p<0.001). ¥k 2ol M DCI § A3} 9

A&

= u
]
=4

3

Tl
O I

2 fo rlr ¥ =
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F8H 2}ol7} AU oH(p<0.01), 2= FHolA 4.91+1.13

A, 6.20+0.89H 0.2 23} A ZolA th(p<0.001)[Table
5]

A7} 2] DCI Foo 2 g A7t
] Wsteko| A AT 13641147, AT 0.85£1.42%
olTh FH-FH FollA 7“}‘1} AT 1.37+2.80
Ao® thAT 033240780 Hla] =9THp<0.05)[Table
6]



g4kl 3] A] Al19A A|10%, 2018

Table 5. SDSCA changes pre and post group treatment

Variable pre post p-value

Blood glucose DCI 2.78£2.16  4.04+1.40 0.034
self-monitoring ~ Control 2.78+1.91 3.11+1.59 0.522
General diet DCI 2.99+1.30  4.81+1.76 <0.001
Control 3.64£2.54  4.5742.03 0.216

Physical DCI 3.78+2.31  4.33+1.86 0.054
activity Control 4.3741.52  4.74+2.13 0.518
Foot care DCI 3.63+2.64  4.50+2.12 0.134
Control 3.6042.15  4.96+1.36 0.045

Medication DCI 4.17+1.03 6.04+1.52 <0.001
Control 4.9141.13  6.20+0.89 <0.001

Total DCI 3.47+1.12 4744091 <0.001

© Control 3.86+0.97  4.71+0.81 0.009

Table 6. Comparison of changes of SDSCA between

DCI and Control group (N=46)
Variabl DCI Control value
anable N=23) (N=23) P
Blood glucose - 1374280 033240  0.037
self-monitoring variation
General diet variation 2.16£2.00 0.92+3.48 0.334
Physical activity variation 0.76+1.36  0.59£1.05 0.950
Foot care variation 0.61£2.31  1.14+£3.31 0.428
Medication  variation 1.87£1.42  1.28+1.44 0.875
Total 1.36+1.14  0.85+1.42 0.585
5.4 AP2oIA DCI %o A7 Fo) ghe] 2
H] L
Aol A DCI fFol A3} $-9f 4he) A At Mo

73.05£16.857, 82.74+10.68F 2.2 oA th(p<0.001).
AAH 715 79.35+19.447, 8826122170101, &
ZL 74.30+£31.93, 84.48+25.477 0] tHp<0.05). A1
A AA| FH Zb2} 77.99+24.20%, 88.86+22.994 O 7
ol oM (p<0.001), LHFAZ-2- 48.91415.7474, 60.65+17.01
A, &3 62.23£20.1673, 72.55+15.28 0.2 §-2|3}/|
=7 VERETHp<0.01). thETolA Fo] H3 3o b
o] A FIHFE 47 63.35417.39%, 64.46£9.587 0
Aol glglont, Uuk AR 42.17421.26%4, 32.39+13.22
o= YrolHthp<0.05)[Table 7].
DCI ol wp2 &ke] A pshake A3 9.69+12.247,
Eﬂiil 1.12£16.87H 0.2 EA A o8 §93 2o]2 B
Ao (p<0.001), AAF 7)5 A3} 3T 8.91+17.32

@, Yz 4.3£24.747 0191 0.1 (p<0.05), Lk A7 ¥
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o
o
M9 oro

AT 11.74419.634, HE -9.78+17.55%
(p<0.001). ¥ W3} A3 1032+17.33%,
- 2.45+23.977 010 (p<0.001), A}3] 4 7]5 W3}
AT 7.61£19.854, tET 4.89425.21 - 0] L.
H(p<0.01), FAN7 WS AP 4.13£16.14%,
)24t 9.35422.68%0 0.7 198k 2}o] 7} 231 THp<0.001)
[Table 8].

4 9
fo N 32

ofd

Table 7. The quality of life changes pre and post
group treatment

Variable pre post p-value

PF DCI 79.35£19.44 88.26+12.21 0.022
Control 63.26+30.70 67.61+25.84 0.408

RP DCI 77.99424.20 88.86+22.99 <0.001
Control 67.94+£22.56 71.47+24.92 0.470

BP DCI 74.30+31.93 84.48+25.47 0.040
Control 68.65+29.95 74.65+24.44 0.214

GH DCI 48.91+15.74 60.65+17.01 0.009
Control 42.17+21.26 32.39+13.22 0.014

VT DCI 62.23+£20.16 72.55+15.28 0.009
Control 53.26+23.30 50.82+12.82 0.629

SF DCI 82.07+18.78 89.67+12.87 0.080
Control 70.11421.23 75.00+15.08 0.362

RE DCI 77.174£25.77 86.59+18.07 0.132
Control 77.90+£27.48 85.51420.29 0.242

MH DCI 74.78+19.57 78.91+17.05 0.233
Control 63.47+£25.69 54.13+16.76 0.061

Total DCI 73.05£16.85 82.74+10.68 <0.001
© Control 63.35+17.39 64.46+9.58 0.754

PF; physical functioning, RP; role limit-physical, BP; bodily pain,
GH; general health, VT; vitality, SF; social functioning, RE; role
limit-emotional, MH; mental health

Table 8. Comparison of changes of quality of life

between DCI and Control group (N=46)
Health Status DCI Control
Area (N=23) (N=23) p-value
PF variation 8.91+17.32 4.35424.74 0.013
RP variation 10.87+12.67 3.53+23.07 0.059
BP variation 10.17+£22.38 6.00£22.50 0.222
GH variation 11.74+19.63 -9.78+17.55 <0.001
VT variation 10.32+17.33 -2.45+23.97 <0.001
SF variation 7.61+19.85 4.89+25.21 0.003
RE variation 9.42+28.91 7.61£30.35 0.833
MH variation 4.13+16.14 -9.35+22.68 <0.001
Total 9.69+12.24 1.12+16.87 <0.001
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ol A1) DCI Fofol uh&

g tB_:@}%hﬂr & Z}ﬂ%a tB_:@}%t% = 7
VERISL 21 (1=-0.505, p<0.05), 3% ¢l&e W
TE o-HEtO|E WelEe g A

(r=0.545, p<0.01)[Table 9].

3.6 Aglro| e DCI Folo w2
7 R

A5

r—u

Aol 9] DCI Folo] whe 7} sk A= 4
o m&ol A= A AIZE Absolute fit index 2]

X*(CMIN)=18.482(p=0.000), RMR(Root Mean-squared
Residual)=8.820, GFI(Goodness of Fit Index)=0.839,

AGFI(Adjusted GFI)=0.586, RMSEA(Root Mean Squared
Error of Approximation)=0.121, NFI(Normed Fit Index)
=0.513, TLI(Tucker-Lewis Index)=0.096, CFI(Comparative
Fit Index)=0.548°]{t}. AW H2 Folgh k=
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Table 9. Correlation analysis of variables in the DCI group following administration of DCI (N=23)
. BMI Fasting Fasting Fasting HbAlc SDSCA  Quality of
Variable Age . glucose insulin c-peptide . L. . T
variation variation variation variation variation variation  life variation
Age variation 1.000 0.038 0.191 0.080 0.171 0.099 -0.055 0.144
BMI variation 0.038 1.000 0.115 -0.151 0.418" 0.249 0.077 0.242
Fasting glucose variation 0.191 0.115 1.000 0.209 0.119 0.076 -0.505" -0.100
Fasting insulin variation 0.080 -0.151 0.209 1.000 0.545™ -0.073 -0.154 -0.160
Fasting c-peptide variation  0.171 0.418" 0.119 0.545™ 1.000 0.002 -0.115 -0.412
HbAlc variation 0.099 0.1249 0.076 -0.073 0.002 1.000 0.318 0.072
SDSCA variation -0.055 0.077 -0.505" -0.154 -0.115 0.318 1.000 0.369
Quality of life variation 0.144 0.242 -0.100 -0.160 -0.412 0.072 0.369 1.000
"p<0.05 “"p<0.01
Table 10. Standardized effects of variables in the DCI group according to the administration of DCI (N=23)
Direct Indirect Total
Variables Estimate S.E CR p-value effects effects  efffects
® ® »
SDSCA variation < Age -0.058 0.026 -0.273 0.785 -0.058 0.000 -0.058
SDSCA variation <~ BMI variation 0.079 0.217 0.372 0.710 0.079 0.000 0.079
Fasting glucose variation <= SDSCA variation -0.505 4.797 -2.743 0.006 -0.505 0.000 -0.505
Fasting insulin variation <— SDSCA variation -0.154 1.026 -0.733 0.463 -0.154 0.000 -0.154
Fasting c-peptide variation <= SDSCA variation -0.115 0.076 -0.545 0.586 -0.115 0.000 -0.115
HbAlc variation <~ SDSCA variation 0.318 0.150 1.575 0.115 0.318 0.000 0.318
Quality of life variation < Age 0.216 0.222 1.304 0.192 0.216 -0.021 0.195
Quality of life variation <= BMI variation 0.035 1.897 0.213 0.831 0.035 0.029 0.064
Quality of life variation <~ SDSCA variation 0411 2.262 2.024 0.043 0.411 -0.046 0.365
Quality of life variation < Fasting glucose variation 0.102 0.082 0.529 0.596 0.102 0.000 0.102
Quality of life variation < Fasting insulin variation 0.111 0.383 0.664 0.506 0.111 0.000 0.111
Quality of life variation <— Fasting c-peptide variation -0.445 5.156 -2.668 0.008 -0.445 0.000 -0.445
Quality of life variation < HbAlc variation -0.090 2.625 -0.517 0.605 -0.090 0.000 -0.090

< Denotes the direct effect of the variable on the right-hand side to the variable on the left-hand side
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Fig. 2. Path diagram for the Modified model of the DCI group

2 AT 34 AT AAE FATE Bt
3 dgxdo] B9 A28 Yy Al A 7EA R
£ X8 DCIZ 2457 £ o5 w4 Ytz
WIAH O DCI Folof] me Agre 9ok FoA
izl vl GstE ATt FAH SR FolshA| A
31911 (p<0.05), DCIZ} A2 Tt 3hato 4] o

go] Wets] whiAA] edgto, dedl FAA A

o=
Aede] dsd FEA

phosphatidyl-inositol) T2 o]

Ho
phosphoglygan©] A =7] w&

Agste]  GPI(glycosyl-
HA ¥ o]Zo| inositol
o

inositol®] ¢l&# 3}

/\]—iﬂ'%vo— ﬁEL 7}"0‘*6] o] ME}—J_ E]_.T’_% H]’ 9\/1]:}'[24] O]
£ A28 Fun Aol DCIY gkl <163l A

4 A5 eH25], @
DCI7} fadvkes 2us)t &

puid

%HEL}\]ﬂ*E —9 O ‘6‘«] o}—L}—E /\EEHE}‘E/L_

T g up$-~9)k ob/ob WS- —’loﬂf‘i DCI9] dF
T

a‘i
A7 Aol A2d P
A

O{N 1 o

E3
I R |
Z—iﬂr%ﬂ tH26].

2

gz} A DCI 5

—L
ol we Qe Al the wvelA akaAln
8.0% o141 Aol A 8.0%015K1 ShAbuTh el )
1

=g Xﬁ

9] FjAe] Bg 2
WA " 2] 2 5

e e @ 9

250

inositol2] £H|7} B W7 wF-o]11[26], @Z<] DCI th
Ab ZHa7F Aol =2 oA B EAEH7]4l DCI 74

o] G 2| R F P = 492 o

Fopo|glon, g v 9L FdEAolsitkE oA
AT29]5 AABIAL olHg AT tidAvt ok
B85 FadM AXshe W] &5, Ao|, dhag],
Aol 2 F7HAQ1 A wEo] Fadt g9
A7t ghokr), B A7heke] e o] WSk A
£ ARy gL Wl Agate] glEatrt £
93 o) S HATHP<0.05). ¥F 243 G A7
gote] FAFES B Aol Fdxde ddd ol
O8] b= TR Ao, A FlA T At
g ATt folsl gt drds FUd Axs
p_ait}[m] 521, Ao A DCL 7o Hi} 245 o] %
of &ho] A FHGTL wolxl W, izl A= W}
7F A3, ahe] A Wtk A= Agare] el H
3 =AU Hp<0.001). 213 A= DCIE Foidh 2
oA Feld s fogt AR Qg st v
o} S AtE Rl EAAE Bl FEEE
9] 225 = o]l biofeedbackS 3 B A}7} #e
o] FOAE et Bt ASH AR Q1%
o] Aw dEitia Bk 5, e FE gy 3



BAAANA T G Astgy G 2phe] Wk
< g o] AHHAE YERRITHp<0.05). @94
R IR e R Eat S e M el S I e e o
St ol d AT28]¢ % o

r2 of oft

o
N2
o2
Lo,
w
=
%0,
2
>
Ho
offl
ik
o
o
o,
ofy
fo
oX,
1 NiO
[

ATH15]. & A A3telA DCIell A 35 dd Wt
T2 B AR Wskgo] &S 2 Jlow 9
A Ak kel A st IS = WEE T o
Heto| = Wstdah G Appee] Mgkl 5eE =
< Aom alHen, 9 ArhiEs dgxdit
T g B weellA atel de IR Ve
AA ek frAFFATH 5]

A7) Al o e 3419 A €3
et E FE8FelE Beka Wi BetEAL 7.0%
ol tdAES Al AR tdRte] 7 Ao
FEaIE Bt #Hstll= AlgA ol it

agee Bt B 9] 9= DCIO 3%
3t AIHERE ofyel, B Ap7bdeE] B are] Aol dw
frolg Aol sl7lell A=E EAskh A B
Aol B delE A% B AR dig Al
oF 9 FAES Msh=d Aad A xel I 84 2
Ao Abg) A 753k e Ao 22 T wRl7EA

9‘-1‘
Lo
)
oot

G Ao Ao o ARG FF

4
= LA
ol w1k ATEA 1 ek vk & < Qrk

=

References

[1] Korean Diabetes Association. Diabetes fact sheet in
Korea 2016. Available From: http://www.diabetes.or.kr

[2] J. Meece, “Dispelling Myths and Removing Barriers
About Insulin in Type 2 Diabetes”, The Diabetes
Educator, Vol.32, No.l, pp.9S-18S, 2006.

DOL: https://dx.doi.org/10.1177/0145721705285638

[3] M. J. Kim, K. H. Yoo, H. S. Park, S. M. Chung, C. J.
Chin, Y. S. Choi, C. H. Chung, “Effect of Pinitol on
Glucose  Metabolism  and  Adipocytokines  in
Uncontrolled Type 2 Diabetes Mellitus”, The Journal of
Korean Diabetes Association, Vol.29, No.4, pp.344-351,
2005.

[4] L Varela-Nieto, Y. Leon, H. N. Caro, “Cell signalling by
inositol  phosphoglycans from different species”,
Comparative Biochemistry and Physiology Part B:
Biochemistry and Molecular Biology, Vol.115, No.2,
pp.223-241, 1996.

DOL: https://dx.doi.org/10.1016/0305-0491(96)00087-9

[5] B. J. Ku, H. J. Kim, K. S. Park, “The clinical study to
evaluate the safety and efficacy of D-chiro-inositol in
patients with type 2 diabetes”, The Korean Association
Journal of Medicine, Vol.72, No.1, pp.29-36, 2007.

[6] S. H. Bates, R. B. Jones, C. J. Bailey, “Insulin-like effect
of pinitol”, British Journal of Pharmacology, Vol.130,
No.8, pp.1944-1948, 2000.

DOLI: https://dx.doi.org/10.1038/sj.bjp.0703523

[7]1 M. J. Kim, K. H. Yoo, J. H. Kim, Y. T. Seo, B. W. Ha,
J. H. Kho, Y. G. Shin, C. H. Chung, “Effect of pinitol
on glucose metabolism and adipocytokines in
uncontrolled type 2 diabetes”, Diabetes Research and
Clinical Practice, Vol.77, No.3, pp.S247-S251, 2007.
DOI: https://dx.doi.org/10.1016/j.diabres.2007.01.066

[8] H. J. Kim, K. S. Park, S. K. Lee, K. W. Min, K. A. Han,
Y. K. Kim, B. J. Ku, “Effects of Pinitol on Glycemic
Control, Insulin Resistance and Adipocytokine Levels in
Patients with Type 2 Diabetes Mellitus”, Annals of
Nutrition Metabolism, Vol.60, No.l1, pp.1-5, 2011.

DOL: https://dx.doi.org/10.1159/000334834

[9] J. H. Jung, J. H. Lee, J. W. Noh, J. E. Park, H. S. Kim,
J. W. Yoo, B. R. Song, J. R. Lee, M. H. Hong, H. M.
Jang, Y. Na, H. J. Lee, J. M. Lee, Y. G. Kang, S. Y.
Kim, K. H. Sim, “Current Status of Management in
Type 2 Diabetes Mellitus at General Hospitals in South
Korea”, Diabetes & Metabolism Journal, Vol.39, No.4,
pp-307-315, 2015.

DOI: https://dx.doi.org/10.4093/dm;j.2015.39.4.307

[10] C. Mensing, J. Boucher, M. Cypress, K. Weinger, K.
Mulcahy, P. Barta, G. Hosey, W. Kopher, A. Lasichak,
B. Lamb, M. Mangan, J. Norman, J. Tanja, L. Yauk, K.
Wisdom, C. Adams, “National Standards for Diabetes
Self-Management Education”, Diabetes Care, Vol.30,
No.S1, pp.S96-S103, 2007.
DOI: https://dx.doi.org/10.2337/dc07-S096

[11] Y. J. Kim, N. S. Seo, S. J. Kim, I. S. Park, S. J. Kang,
“Quality of Life and Its Correlated Factors among
Elderly People with Diabetes in a Community”, The
Korean Journal of Health Service Management, Vol.8,
No.1, pp.75-86, 2014.

DOI: https://dx.doi.org/10.12811/kshsm.2014.8.1.075

[12] Y. M. Jeong, M. Y. Kim, “Comparison of HbAlc, self-
care, and quality of life between depressive patients and
non-depressive patients in type 2 diabetic patients”, J
Korean Acad Fundam Nurs, Vol.19, No.3, pp.353-361,
2012.

[13] A. Altinok, K. Marakoglu, N. C. Kargm, “Evaluation of
quality of life and depression levels in individuals with




=R A9 #1035, 2018

Type 2 diabetes”, Journal of Family Medicine and
Primary Care, Vol.5, No.2, pp.302-308, 2016.
DOI: https://dx.doi.org/10.4103/2249-4863.192358

[14] J. Gao, J. Wang, P. Zheng, R. Haardorfer, M. C. Kegler,
Y. Zhu, H. Fu, “Effects of self-care, self-efficacy, social
support on glycemic control in adults with type 2
diabetes”, BMC Family Practice, Vol.14, Aritcle ID 66,
pp.1-6, 2013.

DOI: https://dx.doi.org/10.1186/1471-2296-14-66

[15] D. Li, J. Inouye, J. Davis, R. F. Arakaki, “Associations
between Psychosocial and Physiological Factors and
Diabetes Health Indicators in Asian and Pacific Islander
Adults with Type 2 Diabetes”, Nursing Research and
Practice, Vol.2013, Article ID 703520, pp.1-7, 2013.
DOI: https://dx.doi.org/10.1155/2013/703520

[16] F. Faul, E. Erdfelder, A. G. Lang, A. Buchner, “G*Power
3: A flexible statistical power analysis program for the
social, behavioral, and biomedical sciences”, Behavior
Research Methods, Vol.39, No.2, pp.175-191, 2007.
DOI: https://dx.doi.org/10.3758/BF03193146

[17] Korean Society for the Study of Obesity. Obesity
Treatment Guidelines. 2017.
Available From: http://www.kosso.or.kr

[18] D. J. Toobert, S. E. Hampson, R. E. Glasgow, “The
summary of diabetes self-care activities measure: Results
from 7 studies and a revised scale”, Diabetes Care,
Vol.23, No.7, pp.943-950, 2000.

DOI: https://dx.doi.org/10.2337/diacare.23.7.943

[19] S. J. Jang, H. Park, H. Kim, S. J. Chang, “Factors
Influencing Physical Activity among
Community-dwelling Older Adults with Type 2

Diabetes: A Path Analysis”, Journal of Korean Academy
of Nursing, Vol.45, No.3, pp.329-336, 2015.
DOI: https://dx.doi.org/10.4040/jkan.2015.45.3.329

[20] S. K. Min, C. L. Lee, K. I. Kim, S. Y. Suh, D. K. Kim,
“Development of Korean Version of WHO Quality of
Life Scale Abbreviated Version(WHOQOL-BREF)”, J
Korean Neuropsychiatr Assoc, Vol.39, No.3, pp.571-579,
2000.

[21] S. Fukuhara, J. E. Ware Jr, M. Kosinski, S. Wada, B.
Gandek, “Psychometric and clinical tests of validity of
the Japanese SF-36 Health Survey”, Journal of Clinical
Epidemiology, Vol.51, No.11, pp.1045-1053, 1998.
DOI: https://dx.doi.org/10.1016/S0895-4356(98)00096-1

[22] Y. M. Seo, W. H. Choi, “A Predictive Model on Self
Care Behavior for Patients with Type 2 Diabetes: Based
on Self-Determination Theory”, Journal of Korean
Academy of Nursing, Vol.4l, No.4, pp.491-499, 2011.
DOI: http://doi.org/10.4040/jkan.2011.41.4.491

[23] Y. A. Lim, Y. C. Cho, “Covariance Structure Analysis of
the Influence of Social Support, Physical and Mental
Health Status on Quality of Life among the Elderly at
Care Facilities”, Journal of  the Korea
Academia-Industrial cooperation Society, Vol.18, No.8,
pp.210-220, 2017.

DOI: http://doi.org/10.5762/KAIS.2017.18.8.210

[24] J. Larner, L. C. Huang, C. F. Schwartz, A. S. Oswald,
T. Y. Shen, M. Kinter, G. Tang, K. Zeller, “Rat liver
insulin ~ mediator  which stimulates ~ pyruvate
dehydrogenase phosphatase contains galactosamine and
D-chiroinositol”, Biochemical and Biophysical Research

252

Communications, Vol.151, No.3, pp.1416-1426, 1988.
DOI: https://dx.doi.org/10.1016/S0006-29 1X(88)80520-5

[25] H. K. Ortmeyer, L. C. Huang, L. Zhang, B. C. Hansen,

L. Larner, “Chiroinositol deficiency and insulin
resistance. II.  Acute effects of D-chiroinositol
administration in streptozotocin-diabetic rats, normal rats
given a glucose load, and spontaneously insulin-resistant
rhesus monkeys”, Endocrinology, Vol.132, No.2,
pp.646-651, 1993.

DOLI: https://dx.doi.org/10.1210/endo.132.2.8425484

[26] A. S. Kennington, C. R. Hill, J. Craig, C. Bogardus, L.

Raz, H. K. Ortmeyer, B. C. Hansen, G. Romero, J.
Larner, “Low Urinary chiro-Inositol Excretion in
Non-Insulin-Dependent Diabetes Mellitus”, The New
England  Journal of Medicine, Vol.323, No.6,
pp-373-378, 1990.

DOL: https://dx.doi.org/10.1056/NEJM199008093230603

[27] H. J. Kim, K. S. Park, S. K. Lee, K. W. Min, K. A. Han,

Y. K. Kim, B. J. Ku, “Effects of Pinitol on Glycemic
Control, Insulin Resistance and Adipocytokine Levels in
Patients with Type 2 Diabetes Mellitus”, Annals of
Nutrition Metabolism, Vol.60, No.1, pp.1-5, 2011.
DOL: https://dx.doi.org/10.1159/000334834

[28] A. Davis, M. Christiansen, J. F. Horowitz, S. Klein, M.

K. Hellerstein, R. E. Ostlund Jr, “Effect of pinitol
treatment on insulin action in subjects with insulin
resistance”, Diabetes Care, Vol.23, No.7, pp.1000-1005,
2000.

DOI: https://dx.doi.org/10.2337/diacare.23.7.1000

[29] S. A. Kim, M. S. Song, “The Relation between Glucose

Control, Self-care and Depression in Community
Dwelling Older Adults with Diabetes”, Perspectives in
Nursing Science, Vol.9, No.2, pp.94-101, 2012.

[30] J. H. Ohn, J. H. Lee, E. S. Hong, B. K. Koo, S. W. Kim,

K. H. Yi, M. K. Moon, “Subjective Assessment of
Diabetes Self- Care Correlates with Perceived Glycemic
Control but not with Actual Glycemic Control”,
Diabetes & Metabolism Journal, Vol.39, No.1, pp.31-36,
2015.

DOI: https://dx.doi.org/10.4093/dmj.2015.39.1.31

701—

4 T|(Young Mi Kang) (439

A BAs} (1A Ah
02018 29 : FHoistal okl
wzAs (713 B

-2001»4 69 ~ A . 2ot

. \=4
R L REEEREEERE
4



A28 Fwr 29 D—chiro—inositol2] @373 a3te} T il 2 4k A:

R RS

7 & Z(Hyun Jin Kim) [43] 9]

© 1997 29« Foistul o aest
oJ 3t} (9]3trh

e2001d 2€ : Fddigw o
o3t} (e]8kAAh

e2005 2¢ : Fddista o
o] st} (9,] fﬂ-l:ﬂ—/k].)

¢2010d 3¢ ~ dAA : Fdusta

W WEA AR

<Pl ol
EEEREER I E

o] El] 8{Tae-Yong Lee) [43]9]

e 1981 29 : Fostul o wtest

(132h

e 1984y 8¢ : Azt dighy
(BB AY

*1990d 8¢ . AANZta sk
(B2}

* 1988 ~ A : FEoistw ot

AR gt s

7+ ¥ (Bon-Jeong Ku)

o
o
rlo

©1993d 24 : ik oSt
oJekat (8
01998\ 29 : WIpAEe
ye. = 02006\ 2€ - Zo|stw o3} Et
:_: o]t} (o] hekAL ]
20041 39 ~ A : Fdogw
. oot ekt e
<HAEoR

RGN )

253



