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ABSTRACT
Introduction: The quality of diabetes care has been unsatisfactory overall in Taiwan and
particularly substandard in rural areas where medical resources are relatively scarce. In
response to the immense popularity of smart phones, the study aimed to assess the
effectiveness of utilizing a mobile application (app) and cloud management for diabetes care
in a rural public health center.

Methods: Outpatients with diabetes monitored their blood glucose at home and input the
data into the app to help their doctors give feedback on a cloud platform. Patients who did not
use the app were suggested to upload the data to the platform using the smart cable at the
public health center. Patients were regularly examined for glycated hemoglobin (HbA1c) for
a period of 6 months. Medical records and platform data of the outpatients with type 2
diabetes were collected from September 1, 2016 to August 31, 2018. Nonparametric statistics
were used to compare the differences between patients using app and no app.

Results: 18 patients completed the 6-month follow-up, with 8 using the app and 10 not.
After the 6-month follow-up, drop in HbAlc was observed in both the app and non-app
groups, and the number of data upload decreased from the first 3 months to the later three
(p<0.05). Compared to their counterparts in the non-app group, patients in the app group
were younger, with a higher level of education, a shorter duration of diabetes, and a greater
improvement in HbA1c at the 6™ month (p<0.05).

Conclusion: Using a mobile app and cloud management for diabetes care in a rural
public health center may help reduce HbAlc, but further studies are needed to investigate the
long term effectiveness of this approach and how to apply it to the elderly.

Keywords: Cloud Management» Diabetes Mellitus» Mobile Application s Self-monitoring
of Blood Glucose
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Decreased
Incretin Effect

Decreased Insulin

Secretion Increased

Lipolysis

Islet—a cell

Increased
Glucagon

Secretion Increased

HGP

Decreased
Glucose
Uptake

Neurotransmitter
Dysfunction

74 % & : DeFronzo, 2009
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#ﬁ-ﬁwfﬁ iR AT 1S BOATHLR1S019157(2013) sk KBS A B B AT

BRI R A REAL o YRS  REARRIS . S L R AT
La(ﬁh ) &fTappT 2 K F o
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ARG RYEEER S SES L RE T E (Health2Sync)
am\@ﬁﬁiiéoﬁﬁ%ﬁﬁﬁi“?ﬁ?ﬁ&Piﬁ#i&@ﬁi%
¥ Apmy @ appied 4 p o5 RS 0 357 2 @ o 1345 Health2Sync
(2019) - FF#bbappit £ W Healthlines® & 2017 i #% fopappz - » ¥ &
PRRAL305 1 F - BB R R A T iR 0 JEF 1-14% 0134 mg/dL
T 3 % 57-70% #9123 mg/dL - T 35x 4T *58.5% (Health2Sync » 2015) o
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36.2 FH A7

AFETHRY A2 EAA O REHA Y (e A E)ER S @
* § - & 4F Lz (Mann-Whitney U test) % %L 5. 5k 7 55 % % & 2_(Wilcoxon
signed-rank test) ; #F %] % BB (F AV )E M0 @ ¥ + 2 & 2 (chi-square

test)4r + ¥ 2 # Fxte T (Fisher exact test) - p-value <0.05% i3+t 5 A ¥ 4

B o xFF 3 & * SPSSir 4 (SPSS version 22):& {7 5Lt A 47 o
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41 A v E~iph 3 2 ded RN

%7 18 4 =g B P 8init * app(app.ie) » 107K i * app(#t
appie) e £4-15 A v B o 3 N R Ao e A AR B > 20 Bd w] i
B BEW R F FEA SR RRAE BB R A B S pE
REEL FioKh o~ PHMT LAk B FRAEFALAL - appiert 2tapp
EERL S T ARRRE MR e R RE

24-1 AT HE LR A A TR

app &£ 2t app &
(n=8) (n=10)
E#(H) 55(48.5-57.5) 59(57-63.2)
Bl
5 4(50%) 2(20%)
e 4(50%) 8(80%)
K AR
34 EHRT 2(25%) 10(100%)
1 E T 6(75%) 0
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241 ACH ARSI Z et (1)

app 2t app &
(n=R) (n=10)
TR

A 6(75%) 6(60%)

2 2(25%) 4(40%)
FEINIP 2 pRrALH

EAEL LB 0 2(20%)

O e AL 8(100%) 8(80%)

B A 3% ¢

A 3(37.5%) 4(40%)

z 5(62.5%) 6(60%)
7

1(12.5%) 1(10%)

+ 7(87.5%) 9(90%)
WP fem e () 3(1.2-4.7) 42(17-90)
Hi ko

1 f& 2(25%) 2(20%)

2fa 6(75%) 8(80%)
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241 ACH AR Ntk (F2)

app & 2t app e
(n=R) (n=10)
ERILESN O BY
A 3(37.5%) 6(60%)
2 5(62.5%) 4(40%)

£ R E 4 #(kg/m) 27.3(24.3-29.2) 26.4(25.6-27.3)

T kIR AT I o TR Y (e A )N BE(E A )E IR o
F 1 5 F 2
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42 ¥yt @2 2 BRI R

2425 Bchp b B2 M BB 28 513 46 AT YRR
ERLER SF SN ER SoES SN s L S IRy AN
P A-61F " Bcdy b @ X g 2% p-values5 500120 R BEF LR o

442 Hcdp b B2 Mg K

app & Ztapp &
(n=8) (n=10)
SN
1-3 i 2 80(51.2-92.2) 64.5(26-80.7)
4-6 1 * 32.5(12.2-55) 24(14.7-55.2)

FrHRR B8 118.5(78.5-139.7) 81(40.7-141)

By BB £ 30(23.7-41.7) 15.5(10-45)

>

55

ol

M 0(0-0.7) 0.5(0-1.5)

|

FAKIR DAY R e TR k(e A BT o
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4-3v e el #2567 ¥ ehHbALc > app e sip-value 5 0.012 - 24
appisp-value s 0.019 > 25 ¥ £ £ o

%43 Flcd #5660 HbALC R

.7 HbALc(%) % 61 * HbALC(%) p-value

app % (n=8) 7.9(6.5-9.8) 6.3(5.9-7.2) 0.012%
2t app / (n=10) 6.9(6.4-7.9) 6.4(6.3-6.8) 0.019%
TR AL o TR pl(r A BRI o R AR

T AL E sl T * 8 4 p-value < 0.05

F4-4v g2 i F2rHDALC™ K E - appie it 2tappief i f 6T
HbALc® i £ » 4 % £.1.1(0.6-2.4) 2 0.3(0.1-0.6) » p-value % 0.021 ; & @

HbALc ~ 37 * HbAlc* M E R @i E 1 B -

% 4-4 2 lecnfl# ¥ HbALC "% i< § vt i

2t app &
app app e o-value
(n=8) (n=10)
A # HbAlc (%) 7.9(6.5-9.8) 6.9(6.4-7.9) 0.237
HbAlc *% < &
32 0.4(0-0.9) -0.1¢-0.2-0.1) 0.0687
6 i * 1.1(0.6-2.4) 0.3(0.1-0.6) 0.021°%*

P‘}lj\/)fﬂ K7 ﬁ“r;woF,—}'l/t‘wﬁ:(lA\li@:),Llﬁ, Bk AR R
TRt g -R R T N L p-value <0.05 0 T % p-value <0.1
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5.1 #H#

KRBT 2m EHOH Y (s B L § B30 M 461 7 1 1-31 7
ey P B LB 0 o mappleit apple A LR M~ T ARRRE B
Fopfemm e 67 it s & FrEMERS -

#2345 Hou, Carter, Hewitt, Francisa, & Mayor (2016) =4t & & +fr 8 * app
SR 0 AT appeH i sk & R TR 004996 0 X H A T B
PHIF R EINOR Y VL AREOR Y et AL F o apprk VoA
"R RS o AP T2t § ZREME A6RY 13 BEF AR 0 R
#FappF - AR A ALk M e - BERNBRARESAF
st o Rd ficdp P BT EAERFR R o (R HSMBGE { K aE it
¢ % 4p B¢ (Knapp, Manroa, & Doshi, 2016) - & k4% if BpF R { A > appsc
T A FIREPERN RS o

1 E S A e et ﬁﬂﬁﬁ@T’%%uTmﬁiﬁﬁ&i i X &
i % B fRmapp(Hou et al., 2016) - A7 3 appies B & &40 L fiipl g E
PEE A L F R BRIATPH LRES PR BRI FE L
PSR RS0k bR AR o 4 ¥ < app e B 4% F] % (Scheibe, Reichelt,
Bellmann, & Kirch, 2015) » ¥ app#t & st B8 &2V * R ME F § 4p
B> 4w B e dkat 187 4 72 & (Arnhold, Quade, & Kirch, 2014) - & #=
1 Fapps F o ARTESH A A H N LB AT FE T N Ry E
K T R R BEE RS AR T A ke R R IR
*A%ﬁ%ﬁﬂﬁﬁﬁ$%£§owMM§&ﬁ&ﬁ?ﬁ&l&%%ﬁ%%

EF fogm 4 ®7 & i5(Chavezetal, 2017) » JE {34517 5 ¢ %“ et » 25
Uik o RIS BRI <ok > T RF R AR appeniz L
(Hou et al., 2016) -

(=9 A Zﬁil’ﬂm),% ¥ S B FIR A > YR RS T e i

B T Hpe(Caburnay et al., 2015) o @ $R 4 i B b 2 ST AR R AP

L < e 4554 i (documentation function) » s Wedcyy 0 7 chapp B e ERE LR o
PHRBEGEFPF R SR A0F 2 Y > 2016) 0 i B @k (health literacy) 5 JEP~ ~ LR B BEE
FRETEEE N ST
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(Jansen et al., 2018) - &7 7 2Lapp e AR #L > #7102 L appen s
RICEA R Gl e A I TE S R .

lzli”’ft}?’aﬂi‘lﬁ&g-&ln\ W H e AR T o appEE it A & F et
AR R it P oA g ¥ A R (Houetal, 2016) - 2 A 47 3 app e mf‘a)}%
PR AR R > L B A D P BT N € F R T R

dFRREFLAGRETA AR BT RAT LN

L L K gﬁf%#;m; HE L Bw it agw 4 (Hou et al., 2016) -
SMBG% do bR E R endicdp 4k w4 > EE E R 7 5 T ¥ enRE 42(Hood et
al., 2016) - A Fappiey 2= % & W & 1=t M 4% 5 Ztapple 4 £ 14=%
M HP1i=3 ~ 128 » pR A szt alg ¥ £ B > 7 Fappirdk v
RGP AR F R AR AR R R LR 4 0 X G M R TR
2 o A BEF BE A o 28R LG BRIt aw A n i ek
F 4 o adF - PR (Leeetal., 2018) -

A+ 3 e 2. (social networks)ﬁv/? BT AT o AR EREL L
mOERENL S FL A ER S 2L B TR Rk e p ATy
V2 W PR AR B i (Shaya et al, 2014) - % - BB IR L BT 0 AR
Lo L LB A 3 T hE B (%% (Gimenez-Perez et al., 2016) - & #7 § i¢ *
mapp“/f"j—g%ﬁﬁ%@%i%’* Fo AL e & b G ,é%)}%Av‘%
f’“ﬁ?ﬁﬁ%ﬂ*%$ T R ART RBR AL AL RS
B4 > S 2 p g HRG hE FERES 0 UH AR R IR
%ﬁﬁé;ﬁ%p e Ko FIS 2 W BT E 20 b appit B A g e
£ )T FAHREF ikl 22 ed % 2 (Hood etal,, 2016) - p i B

R ’;\app*{hmf;%*\m XILEEE > do€ 4 F (iDiabCare) > A X
FARINT LY g B 2 Rappdk e 2 FoBer iR v oo & B LY ShappA
T EHRFHEER T MRAREST -
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5.2 B3 g ik
APELEY - B G PRGTL AT appai Bt AR Flops PR R I 4e 1 A 47 0%
B ey aRF 5 e
TR AP FRREZ IR Rapph A e L BB
T2 E Rk s AFLAEZFA c BREL BV RHR AP A
AT B RS S EE o FRRARMNFR o R RE RS b A
SRR AR A T I iR (65,35 ) 0 Ry AR P (R Y 1T F79.5%) 0 A
ABE D 33 (SMBG E 27%) » H RV 4o » Ay ok A di b o
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0 EBIFER S 366 0 mi i vapprekenF it A kTR
- FHEHLe o0 BEAA P B s 1008 4% RN Fare K
Tor =0 ef i RS o REE AT R T R AR LR A D
(Knapp et al., 2016) » @ %fiGSMBGﬁﬂM@i © BT g Bl Rl
FRFPHEFSRNOLARRTSDL N A R 0 4 G RRF]LEIRD
TEEREAEF TN > daHE 2R M BEL RS S K By @
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LFaeA o H papptt A pappl M HMEEBE B AR Y (G e
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ALBE A Y ERA BRS¢ (2018) - 2018 A PR A 7 o ST L ALEE A
AFEBARRE E
HEF - PF %~ F408 2 2L (2016) - R A S EEI LY o S RE
Ffé‘*ig:,;,; » 26(2), 65-76. d0i:10.3966/168232812016062602001
Health2Sync (2018) - ##<## App # Healthline i = 2017 & Z# /X% App < — ° t& b

https://www.health2sync.com/tw/about

Health2Sync (2015) - /2 # F#c#EApp » # I ¥ T 45 fEiF T ¥ 8% - ¥ p
https://www.health2sync.com/blog/post/20151217/%E4%BD%BF%E7%94%A8%E
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Ed AnfIIne & R %% F (2018) 02017 # A7« 2 4 22 #%ﬁffﬁﬁ?ﬂ ° t& B
https://www.nhi.gov.tw/Content List.aspx?n=D529CAC4D8F8E77B&topn=CDA98
5A80CODE710.

A AR L B kg % (2018)-108 £ 2 X 25 —5:%/354?‘;7 At S MR TR o
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DF68749BA9

bt A fI3ne L kB g F (2010) 2 % 22 #%ﬁﬁiﬁ/{fﬁ‘% ifecd 3 Z o ¥ p
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doi:10.2196/jmir.2968
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