Check for
updates

Ksro’

Korean Journal of Sport Science 2022, 33(4), 648-658
https://doi.org/10.24985/kjss.2022.33.4.648

Original Article

Analysis of User Perception regarding the Mobile Healthcare
Application of a Public Health Center using Big Data

Taejung Kim

Cheongju National University of Education

Article Info
Rec‘?i":d 2022.08.24. PURPOSE This study aimed to investigate user perceptions regarding the mobile
2‘2:1;022022';13(1‘4 healthcare application of public health centers by using big data. METHODS The
P B study data included 1,089 users’ reviews (from September 27, 2016 to December 23,
2021), which were analyzed using Python, Textom, Krkwic, UCINET 6, and the Net-draw
Correspondence* X . o q
Taejung Kim program. RESULTS First, the evaluation of the application showed a higher number of

“Good" responses (677 times) compared to “Bad” (329 times) and “Normal” responses
(83 times). Second, network structures related to “Good” were “Like,"“Health care,“Help,’
“A sense of purpose,” “Grateful,” “Diet management,” “Exercise management,” “Easy,
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Key Words

Big data analysis, “Recommendation,” “Satisfaction,“Diet," “Useful,” and so on. Third, network structures
Mobile healthcare application, related to “Bad” were “Execution error,” “Request improvement,” “Question,” “Slow
Textmining, speed,”“Interlocking error,”“Lack of food type,”“Login error,”“Inconvenience,” “Delete

Semantic analysis,
Review analysis

and reinstall,”“Update error,"“Irritation,”“Connection error,”“Problem occurred,”“Direct
input request,”“Not available,”“Waste of stars,"“Lack of function,”“Not enough,”“Stuffy,"

“Lack of exercise," and so on. Fourth, as a result of structural equivalence analysis, four
clusters appeared: cluster 1 (negative function), cluster 2 (negative emotion), cluster 3
(positive function), and cluster 4 (positive emotion). CONCLUSIONS It is necessary to
respond quickly in order to reflect on the users’ reviews, and active efforts are required
to improve the program quality so that users can use it conveniently.
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AZE RIF7E 2ot 7P BHE 71t ]EH go] sold S} ]‘9-1]'01]71] ‘rl'% AEE ;‘ﬂ“‘o}h Zolt}, &3t o] &A= A
A A2l A tiFE2] Aol tigh T2 F716Rl L, o= EA Al, oY A4 ABAHEE SIS 4= glon, 9Eg A% =

Aol(healthcare) Ak 9] Ao =2 o]ojFHtHLee, 2016) E3], 4 233 A5 9 g =(feedback)S B 4 AtHKim, 2018; Lee
2L 4t 71€9 o i ¥ A% #HE A JEFAV|E et al., 2018; Ministry of Culture, Sports and Tourism, 2016;
(Information and Communication Technologies: ICT)°] 83t Song 2014). o]#3t mutd AAA o] AFAS] AAN = A &EH

= 28td AAA o (mobile healthcare) AF] Eoko] AAL A=
<+ dAA0 HHRl e 507 FET Qltk(Lee et al., 2018).

wHl FAA ol 2E A7 I U oj5S wHlY 772 XY
He A oulgtth(Kay et al., 2011). ZHFY AAA 0]o] #4] 7]
&2 AUEY]7|(smart device)tt Flo18]E7]7](wearable device)

1 glom, Syt FRINE A4 SARICE FEGHL Tt
(Ministry of Culture, Sports and Tourism, 2016).

AR HRo|ME= AR} ICT 71€2 3 183 o3 A
2o E IRt gAE7Ie7W R AHIAE Y4 HARARE A4
sto] Agg 9 Sfotal ltk(Lee et al., 2017). 1 F StHZ BHE

AFo A= floiEE7171E &&5to] o] 8A Y] AGHEE ~A st

1 2ELY ofETA o] AE BTl AEET A, &FAE AT, T
A o, B AU AE AlTohs TEAL Bt dAA O AFY
S AP Ut o] AFF2 20169 AFAICZE 107147 &9
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913, 20174 35714, 20184 70714, 20209 1397H4, 20219
16071 47F 9= e, AR g=w wd A9 10tHA| &
ShRl A 454 IHA| 5 AE o8 9 &5 X 15
Ao g AP 31 Jth(Ministry of Health and Welfare, 2021).

AEIA o] &R HAAE W, AEE B0 3 A4 =

St T, 25T A4 5o AEEH NH HEE olFT 5

AEE #E WA Hrh 53], flolgE77|1E E4E A3/ H
A5l tisto] YA AR FEAL 1L FFEHETE 74
H 24 AeEo] /iRl wEd AL ARAE HHY of &
Ao]AS 53] A& HrhKorea Health Promotion Institute,
2021a; Ministry of Health and Welfare, 2021).

mukd A o] AEAY B7FETE 20169W%E o€ 1,000
Y % 91.1%, 20179% 4,080 & 93.7%, 20184 8,7124 &
87.5%, 20194 12,4477 & 88.3%, 2020 18,008% 3 81.7%,
20214 18,4709 ¥ 93.1%7F Al¥l& AlF 7149 671 % S
glo] X|&# 07 o]&sttH(Korea Health Promotion Institute,
2021b). 2183 AH|A 92T 4] 2016ERE 20219711 B
87.3%2 WIELE Hole Aoz SARIF It ot I HAs &
vt @AA 0] o] ZEA o] AB|AE 109 7 o] tHEEET} &
At} olHH o] AT 2 FEE £& W2 AlEEo] IS
7R 2 o]&5tal QAR o] F g Alo) A Afu|Aof thgt B A
21 A= AoE YEHTh ol 72 Ed|o] AEo|(google play
store)oll A Al Zotes 234 Bl fet HaE Bl 2.2 A9 w2 3
7} g Bl AT 5 A

AS7HA] Balg @AA 0] o] EY Aol ATE AHEH, FAA
o] o] Z A 0] 9] AH&-2Jof #gF A-(Jeong et al., 2019; Ki et
al., 2019; Yang et al., 2020)2} dAA 0] o] Z2]A ol A 7hdo] &
& A(Lee, 2021; Park & Song, 2022) So] & uEH gt} o]
A9 ATES Ve B2 B35 2o et B WsE €8
sto] QIATAE EA5to] 9u] Qe AIE EE0HUARE o83
=9 MAA o] &HFE EA5t=H of2f_o] e

AEIA T Jokol A A E2 AE|A A ZAReE o] A 7He] |
9] FazgolA WA st 84 §Ho g2 HoJHtH(Gentile et
al., 2007; Schmitt et al., 2015). &3], AH]A o] 8x}9] HEH2 A|
oA AA-AE G517 gt F83 A" Hgor &8
& 583 340|tKShin et al., 2013). o]o] o] €29l FHEE
FOoE TRt EopollA A-E Aot o, ojEA o)A
I A" AF2E HY, A, SEA 59 A7t Atk (Chen
et al., 2019; Kim, 2019; Kwon, 2016). 3}A/gt &x7A0] o] &2
Aol Q1o Izt A+t wHlshH, o]-&AE0] /I4ska 7 sk
E]Alol ol gk FH eIt HEoly &8 A=

i)
>
)
2 U
<

A7olct.
olZgt A9 FAH S FESHL, o] &AEY o] =
oz BA37] 3] HuolE(big data)s 83 u|dE
(semantic analysis)& gt} ghrt. WA, dlgo|E &= g
AolA A== HolHE vst, 11 Rt Wehstal, 348
71% L Zo] EFo|thKim, 2014). T3, 1], Ex}, 94 52
23] W&ol dlole 9] FH & theksttt(anssen et al., 2017).
o|A g Ho[E 9] o] F7tot, T FRE GFHAHA AFEY]
A2y, BE, JA 5F B4, dSste Zo] 7Rt FAE
o 2HtYd 7]E BH O R SNSOIA A== Bhieh 9] HlolE=

kjss.sports.re.kr

(o]
oz, ouddRRAE ASAZIRY /1Y F iz )
E

Wbt A BAE %—'0
sk 4 Qe BA7I¥o|ti(Hwang et al., 2020; Popping, 2000;
Wasserman & Faust, 1994). o|&{3t QJu|AZAGE A= ol
9] Nl ofye} 7 TrojEo] HAIA] WollA ojwgt TAE 34
otal Ql=Al B4 4= glom, ooFst A8} 7S B9l 2
@A olal, ofsfstr] FA AT 4= vh= o] Ak Choi &

o ATFFEA, WEEA, FHEA, HAAES & A5t gl
tH(Choi & Kim, 2019; Park et al., 2013; Yoon & Park, 2015).
E3F AxzFopo A uAAYRAS T8I ATE AHEH,
Park & Kim(2018)2 4t ZR2AZ2E FAZ $3° A7LES 5
gt & d4lo] AALE AL otal £, AlgE A4ES] &
&2 mhotatelon] Song & Kim(2021)2 201095 2019497
2] 2097t vjjojo] A HE Ax=7ix]el FAEH Hgo]EHE o] &
Sto] AJiE Ax=7F2| 9] BgHE gAstal, AR =7AE Aot
= F8 7|9EE notolr] St A+E APkt HEO] Jang &
Hwang(2021)2 2020 EX-&H 59| 8 ol+E £4517] 94 4]
HlolEl & &-&oto] ouAdTEAS Akt

g, guddgo s ol E@NIE] T FA o]
(keyword)E AR ==t FAo] @ol7l =E(node)7t =L,
ool 2+9] #AZE FA(link)7t W, ©@ol 1+ SAIEE TAE v
Fog A4 WollA ©oi7t ol fJX|of] A=A, ojuH Ad +
ZE gAst J=A 7dorst 4 JtHKim & Kim, 2022; Yang,
2021). E3L @olY fJA¢ A4 +2E getotr] feiAe A
(centrality) A| & &34 Hr}l. F4AAHL EA45HE U= =
E 79 dZAEE Ul d454d(degree centrality), =
= 7H] 7778 ARlE YEtdE £835 A4 (closeness centrality),
g =7 82 LE ApojolA FUNA 9L of= WASTAHA
(betweenness centrality), 3t =59} HZ% tfE ==9] $94
£ ey E YJAS4AA(eigenvector centrality)o] AtH(Park &
Kim, 2018).

7oA Kotz BAFA Ao, 17159 T Zof7t
F7hote B4 Hupd dAA o] AH|AVE A&H 0 E L,
fE=0lA & 28T ARAR 2] F7| flsiA= o-8AY ¥
9 gkgo] 7 7&ol= Aol BastH(Lee et al,, 2012). £3], AH]
A o] A0l 2T Bl AUl Ao gk 3 A &2 25 H 9
Aolu AL AHA AFAF T2 T2 o] §AE00A Hdoh= &
BE gy glon, ol 8AEY A fHeS B2 IR FEE A4
20 gt EAFE At JjAe] 583 Ae7 EokKim & Kim,
2022; Kim & Shim, 2013).

webA 2 Aol £ Hro]EQl o]&AEY YRE
& it AAA 0] o] FE Aol gt o] &A= <
Fal, o]-8A=0] ojH gt AH|A WAE Ast=A] Tt
ol Boll B4 HutY FAA 0] AH|A A HEE A
U Ao, o7} o] 8AE] AH| A AME S, 73,
TEoto] FAaA o] o] A o] NEAENAT 383
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At

2 AT A2 -2 EFo] AE0|(google play store)ol 4] AlFE]

I e AEYAelA 5 EAEA R = AS AT LA A

%‘3}% ‘HAA et dAaA o] o A nAE Rt A H+=
FEY(crawling)o] JPH AJH S 7202 A 5 2L 2016

9 oY 2745 20219 12¢¥ 2397HA 2 Sgsteich. AAAT &

1,089719] 257t HA =

32
o

o, BE 257t 240 B,

2

ki

HE

A%

o

HA% mutgd dAad o] ojZ A old o]-&A9 Q14lE E4517]
8l F 59AY AFHF-Z AFh(Figure 1).

AA, 19A A= A2E S0t HHoZ BAA wHpd
Alo] ojZe|Aol Aol 2 E AA| 2 HE Python Z21HES &
sto] AEYE APkt 22 A A E 12AdA 1" A=

A
o Ky

o4
A7y

Table 1. Results of centrality analysis

Aol A& el "9 AE(textom) ZEIIHE o]-§sto] HAED}
o] (textmining)S AASIG T, §Ao], H|Eo], H&o] FAL
U, FAE 55 BAc= B8-S AR 3, AA 1,08971
gHol Uetth= 34, #4 dol& F&oto] Zdstlon, 34
F7go] A9l gHut oS3t Bl i BB o2 okt
0202, 39 A= Park & Leydesdorff(2004)7F 7%
KrKwic 2ZE 9o]& &3] FA|o] HILE njelstyl, FAo 7+ 2%

" rO{t

A

F(co-occurrence)1 = FAH 0| E &3 4DANAE T
&% W A28 702 Y £4 £XEAOIS UCINET

A S

6 Z2IHS G-Esto] AZATY 12} AZFLEE wotsta, 7+ o
o7} AT A Aok FAIH Q] FT-E ERIsH] el SAAH =
A(centrality analysis)& AASH 448 Aee 25489
AAFAES 853t & AollA = AA AaTolA g =7}
guit AFHo R F83 YA A=) obd ZF BV =g
Lo JAE R A=A E45H= Z0]7] wiEo|tk(]ohn, 2012).

o]F, k& 7 BA WdZ dotE7] 98 124 59448 =4
(structural squivalence analysis)& AP}t 134 54 24
oflA RieF & LBV} T2 = EQ} 2T Qli= A W'lo] fASEAY

Rank Keywords Frequency c];letfgleiiy Eé%:flrtlr‘aﬁict;? " Rank Keywords Frequency c?;%;ﬁ:y Eé%:i?;?i?; r
1 nf’;&if;“:;ﬁ:f:gp 1089 54 0.247 29 Usefulness 25 23 0.138
2 Good 677 38 0.188 30 Connection error 18 23 0.101
3 Like 389 42 0.208 31 Problem occurred 19 22 0.099
4 Bad 329 30 0.144 32 Smart devices 23 22 0.125
5 Health management 187 40 0.199 33 Direct input request 31 21 0.164
6 Execution error 116 38 0.192 34 Not available 16 20 0.082
7 Support 113 36 0.182 35 Exercise 19 20 0.107
8 Sense of purpose 96 35 0.178 36 Benefit 13 18 0.074
9  Request improvement 89 43 0.214 37 Best 13 17 0.078
10 Question 87 26 0.132 38 Join membership 8 16 0.045
11 Normal 83 37 0.189 39 Thanks 16 15 0.089
12 Slow speed 79 31 0.157 40 Waste of stars 14 15 0.071
13 Interlocking error 72 24 0.118 41 Health check 13 14 0.079
14 Lack of food type 64 38 0.193 42 Number of steps 21 14 0.121
15 Gratitude 59 28 0.155 43 Lack of function 22 13 0.131
16 Login error 51 18 0.092 44 Not enough 29 13 0.163
17 Diet management 50 25 0.142 45 Stuffy 15 12 0.080
18  Exercise management 42 24 0.138 46 Lack of exercise 18 12 0.106
19 Inconvenience 40 31 0.164 47  Information provision 15 12 0.086
20 Delete and reinstall 40 24 0.119 48 Motivation 14 11 0.091
21 Program participation 40 26 0.131 49 Froze up 17 11 0.095
22 Convenience 38 26 0.144 50 Exercise diary 20 11 0.119
23 Update error 37 24 0.122 51 Health information 13 10 0.078
24 Recommendation 35 22 0.111 52 Walking 14 10 0.008
25 Satisfaction 29 22 0.121 53 Lack of exercise type 11 10 0.076
26 Diet diary 27 31 0.169 54 Fun 14 10 0.081
27 Irritation 27 19 0.089 55 Worst 12 10 0.063
28 Diet 26 25 0.138

Korean Journal of Sport Science 2022, 33(4), 648-658

https://doi.org/10.24985/kjss.2022.33.4.648



Analysis of User Perception on Mobile Healthcare Application 651

2 F 27 SU A9 Be g 7RITA & 4 IFHBum Ll &5 AVEE, BAAREAAAA ] (10893]), “Fot
& Leem, 2021). o|2I3t Fx24 5945 4517] Asire A= 2'(3893]), “Aw(1873]), ‘AP 7 (1163), "=='(1133),
£ AlElsfof sh=d °]& $15 CONCOR(convergence of iteration EEYA(963]), THALRA(893]), E'(873]), ‘=7 (79%)), ‘A
correlation}& ©]-&3te] 724 S94de 245HAHAn & Kim FLF(723]), FASFIE(643]), AA(593)), ‘=Rl
2019). CONCOR #42 HEQANA 2L J&E ot LESZ F(513]), AP (503]), F (423]), EHUI (403]), At
RS R, =B RS 6 24 7= ¢

FAES A 7t 4= i Ahn & Kim, 2019; Kim, 2013).

Step 1
15 L9 3835lo] L&
PR 2, SEANAME Netdraw 7155 H-851 3E9 wol Python program ‘ Review crawling
=9 AZ2LE AZskekdh v
Step 2
Textom program ‘ Textmining
At v
Step 3
QU AAYEA A3t KrKwic program ‘ Co-occurrence frequency
v
1. Z2A0] ¥t B4 w 24 BA A} Step 4
1A o] ZHdE F 1,089719] 719 =g A A3, & . Centrality analysis &
Ucinet 6.0 program i )
5,001709] A7} YERgt}. o] & 107 o]Are] RIEE 714 4| Structural squivalence analysis
£ Y FAoZ AFstlen, F 55719 A FAF =& v
ek WA, B4 mekd ofEd Aol do] gt Al Bt Step 5
=2 e ‘227(6773)), ' (3293]), ‘HE ( 33]) &0& U Netdraw program Network visualization
Bttt thEo 2, H4 FA 019 Rk &flet ddFA80] =2 Fig. 1. Data analysis procedure
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Fig. 2. Network of the total keywords
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Fig. 3. Network of the keywords

Table 2. Results of convergence of iteration correlation analysis

T

/’»\/’f//

X
kProblem occurred

Ly - <5 5
dateerror —

—JDelete and reinstal! &
L2\ TElFroze up

Waste of stars

i Lack of exercise type f

Cluster Keywords
Clusterl Request improvement, Number of steps, Lack of function, Onerousness, Insufficient, Unstable, Inconvenience,
. Samsung health, Difficulty, Update, Lack of exercise type, Lack of food type, Direct input request, Different
(Function)
model, Healthcare
Negative

Developer, Personal information, Management, Slow speed, Stuffy, Login error, Froze up, Question, Problem

Cluster2 occurred, Waste of stars, Bluetooth, Password error, Not available, Delete, Delete and reinstall, Tax, Stress,
(Emotion) Execution error, Waste, App, Update error, Interlocking error, Swear word, Connection error, Information error,

Irritation, Worst, Angry, Join membership

Cluster3
(Function)

Gratitude, Health management, Diet, Support, Satisfaction, Sense of purpose, Diet management, Diet diary, Not
enough, Exercise management, Lack of exercise, Exercise diary, Usefulness, Like, Recommendation, Calorie
check, Convenience, Program participation

Positive

Simple, Health improvement, Health concern, Health condition, Health habit, Health nerves, Health information,

Clusterd Health check, Walking, Result expectation, Competitive spirit, Thanks, Expectation, Effort, Motivation, Ranking,

(Emotion)

Ten thousand steps, Pedometer, Lifestyle, Accomplishment, Easy, Smart devices, Interlocking request, Nutrition
management, Exercise, Exercise record, Exercise participation, Benefit, Fun, Expert management, Information

sharing, Information provision, Pleasure, Best, Kindness, Program, Happiness, Activity level check

AFAEA(403]), ‘=2 (403]), "W (383]), ‘Aol
EQRF(373]), ‘F3'(35%]), WE(293]), AT (275, A
SH'(273]), HoloE'(263]), #-83'(233)), ‘H£L2F{'(233)),
ALY (229])), "A0rEZ]ZT(223]), AHAH A (213]), A
SE7F(203), 2% (203]), AR (183]), H1'(173]), ‘FL7}
'(163)), Ak (153]) 59 2.2 YEET.

TFAARL A FA o] Rl 24 9l AZF5HA 24 BF=(Table
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Fig. 4. Network of the clusters

@A301%), 2H4@DN2E G = AH(Table 2, Figure 4).
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e, U Q48 489 328 i, AYe, A
LY, 9%

GHlELF, R Z‘EF e 'Exﬂ

ARG .Y, AT, EomhE, 7]33%%, OH%’,
g, 2eTFIEE EEEH.

0%, 2209F, YHOIE LT 53} L2 Bt 9 R 28] A
&5 o5 Hhe Aol 7 W-‘! B2 Heltk= Aot

HA4 mupd dAA o] o Ee|A 0l A ARtE V715 B85t
oz AB|A7E o] RojA]7] el 753 LFE Hashd
UL sfjoF gt o7t @77 HIHsHA WAYstAY A&E 4
1-8AS2 g AB| 2o His] 243 Eve 7HE 4ol /e
oIt} Joo et al.(2018) 22kQl AH|A o] §AE0] AH|A o]&
el Bt Al 22 Aol s HH Aju]2of o
AR Heg HAW AR 22 744 HeE AT 5
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