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Abstract: 1t has been pointed out that users are not aware of threats such as being infected with computer
viruses or receiving unauthorized access when using the Internet, which could be dangerous. It is important
to notice the security risks to avoid such threats. We have studied user interfaces causing discomfort in order
for users to become aware of the security risks when using their PC. However, as the number of smartphone
users increases, threats are increasing not only while using PCs but also while using smartphones. This paper
presents an investigation into the factors that cause us to feel uncomfortable when using smartphones with
regard to design smartphone interfaces. As a result of a questionnaire survey and exploratory factor analysis,
we extracted five factors: “Stumbling by system or network,” “Operation trouble and difficulty in seeing,”
“Unintended operation or display,” “Sudden changes,” and “Understanding of the application.” Smart-
phones’ unique factors were not extracted. However, by deconstructing the extracted factors into elements,
we found that each factor contained discomfort elements unique to the smartphone. Compared to discomfort
factors when using PCs, it turned out that the interpretation of factors was different. We determined that
“Operation trouble and difficulty in seeing” and “Understanding of the application” are unique smartphone
interpretations, which are different from PC-related factors. In addition, as a result of comparing the dif-
ference between i0S and Android with respect to these five factors, it became clear that users experienced
discomfort due to “Stumbling by system or network.”
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Table 1 Descriptive statistics of each question.
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Table 2 Questions excluded and reasons.
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Table 3 Questions aggregated.
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Table 4 Factor Pattern matrix (N = 403).
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Q1803 RY—h T+ DHEREMN KA 0IZ, BIEAELEE 688 -094 .090 076 010 517
Q1S01 RY—hI+VDEBH DI T -BEBICHEIOIDLEE 624 152 -198 127 -021 492
Q1818 SHHRFICRT—RIAL D EMA Y Z5(ThotLE 592 211 -120 -223 1180 470
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Q1806 Tl EISRHLTIS—AvtE—UNRRIN, RIFET T TEHLEE 534 -.156 045 075 234 398
Q1802 VAILRIRFE, BHFGE BRICE>THABLLNEATHONTNDHIZ, AX—F I+ OBEIELNEE 416 120 -144 280 015 383
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Q2511 EAABREERTDHLEEIC. ADTHEENSLEE 131 515 175 -013 -.064 439
Q2806 HARXDNESNWXFERLEE -170 509 -044 002 279 347
Q2807 RXDAvtE—TUPREMNE HEITREO TN BWebR—DEFL &E -003 504 032 065 067 340
Q2813 EFE@MNBVEYICIThhGNES 032 481 157 120 046 454
Q2801 EEDETITADERNSHHDHHMYIHLNEE 006 473 113 -068 258 466
Q2508 KULWRL(WebR—CDTFRLR)EANTHEE 007 472 074 -071 168 348
Q2515 OE—&R—RHLIBLEE 076 428 319 -002 053 519
Q2810 RHBH/RRT—FERNEE 127 421 086  -115 037 278
Q2502 WebR—TITHBM SN TLDIBEHMAERGLOMESh LM SENEE -.060 406 175 065 167 376
Q2S04 WebR—CDEROXFOEMNRIoEE -061 374 185 -.031 342 478
Q2817 BRETIChEESYTLTLE 12L& 089 083 739 -.001 -.251 531
Q2805 S[AMBLASLIUNBEVLEGERICLIEE -088 132 531 -012 .164 44
Q2814 BUMEYDIEFAEZY T TERNEE 190 242 464 -131 014 504
Q2803 EEICEENRTINTNDLEE 037 297 430 073 -.208 346
Q1815 RAY—hIAUNERARELELHENBESNILE 065 -.145 .378 212 278 363
Q2812 EANEBREANT HEEIC, ANV KSGEBROA NS BABER ICEFNL T LE -091 303 364 018 091 350
Q1809 BFICVINIIT (TN —2av ) NEH - AV A= EShi-LE -074 -095 204 501 138 302
Q1808 {EERIZYIRYIT (FIVT—2a) DBHFEBRMT 2 AvE—UhNRRSNI-LE 142 027 065 467 -.003 327
Q1S13 EHOTTVERNTNT, BEHOTIIVERT WV Z) BEAHHLE 040 188 -.222 418 174 330
Q1816 RAX—h T+ A LRARBAMEH o LE -.201 125 -020 409 331 327
QIS11 FT)VRDHLHAEEERT HHIC D7 TVEHERAFE AV AL TIRENHDLE 132 013 286 359 011 345
Q1S14 FERALIZWTTYROT7AIHBEAENRDOMLHENEE 248 054 -.194 150 468 381
Q1812 7FYDFENANDLMYISLNEE 187 099 -123 069 431 307
Q1810 BREFITTTUHEEIL TLVz&E (BEEN T TV, WATHEBL TV %) 011 -.004 196 177 370 320

E4fE| 10639 2497 1.862 1.492 1275

HE5%E©®)| 28755 6748 5.032 4033 3.445

RES5EW| 28755 35503 40536 44569 48014

a R 0.868 087 0.773 0.652 0.553
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& 5 PCHIHKIIBIT 2 APUROEN [14]
Table 5 Factors of discomfort of PC use.
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FEORT | FEHEFHE AUERZ R 28 23702 B

TR | B TH L 2WEA

1 W7o Q1805 (.285), % 2 ¥ Q2510 (.278) 1Fwv§

NH03UTELRo720, B ZE L THENL 7228,

WO EEME O EE L, kg e Lz, £RTI2o

WTEBME MR L72HR, B0 zas Ny 70«

B 0.553 £ RV b 0D, WEFRD > 05 THhsZ

EMS, BEEEALTOL LA LA, B L5 W

IZoWT, W% & BB E k<5,

FIRF (VX774 - BEICELEDETE) !

VAT LADARBRER Ay NT =7 ORI S &
D, BIEORBIERE LD E LS Z 212X AR

F2EF (BREOFH--BI55%):
BEOFMAFEELZD, BHESEOIOWEWS72, A
T DAL =R bR &1 X B AR,

F3IEF (BERHLHEWEME - TR
TTOMEHPICER L BESTE Ry, BRLAVE
IRRPEIVEIC X B AN

F4RF (BEE)
SRR EEL LD 2 L2 & B AR,

ESEF (7FVICEAT 2EH :
TTUOMHICEH LT, JERTE VWA, TR
Rt5CTdh b T LI & BRI
P&y, i L7zA~— b7 4 YFIHERICBIT 5 A0

I, PCHIHREOARER (R 5) LIZHFHElEL S

XA, BB E o THIH SN ARERE o7

53 OSIC&L3ZEDHH

A% — T4 Y OBRMEECEBT LB A0S (0S/
Android) 12X > TRARLZ LT, Av— b7+ YFIAEO
AP T 2L —FDZITILO b EDLEEZ LS.
[OS DEVIZE Y, RRBERIZEDAE LS | &) G E R
AEY %728, 5 F- 123 LT, KIHH O FAT R 2 W 7250
STEERL. ZOR, F1RT (F(1,401) = 7.851,
p =.005), 55 2 AT (F(1,401) = 2.647,p = .105), 55 3 AT~
(F(1,401) = .226, p = .635), % 4 1 (F(1,401) = 1.678,
p=.196), % 5KT (F(1,401) =2.700, p=.101) &%
D, BLHRFOHRSRKETHEEA BTSNz, H1RH
T-Tld OS DEWDSHET L5, MORT-Tld 0S D
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DHEEL LW EPHSrE R $72, H1HTOR
TAREOFHEATI0S (.078), Android (—.218) TH 5
725, Android £ U & i0S ORNREDEE VI EH W &S
HoENE o7,

6. E=

RWFoHrIc &y, A~— b7+ YFHREICBIT AP
Wik, PCFIHBEOAER & (3872 2@ E LTt S
NAEZENVHLENE 57205, b EN-HTFOAFEIZD
WCOMGENRA ¥ 72— ARFHIBWTEEL D, £
T, HEOKEMEENZ AT — T+ CFIHEEO AR
ERIZDOWT, FBATH7ETH 5 PCFIHEEOARER &
FEFZOWTIRR S,

PC FIHBEOARRERIZOWTIL, JefTiige e A
TN & e Lo R, THRTFEIBLTwS (K5). A
Y= M7 x YRIHBEOARER & U CTHlt L 72 /1% 13,
PC FIREOARER & g L T L T %75, MR
BB D S EMIEH 2 BRI S 5 WV IZEH L, HEK
ERO L2 ENERD 1 DEEZ NS, TR THIC
B LT, ML S5O N FEAHEOREIRIICE 5 &,
WL 3 B %L THLLHWTEL. OGS, B1K
TE T (et ST AR, 2R/ [
FECET A0, B3RTFIE TANAHERHNFICHET
BSAVR] ICBE L TV 5 LT & 525, Q1S15 (HT-#
fif 0.397) & Q1S17 (H-7-Bfi= 0.395) AHIBR TS & 7%
D, RIFFFEDOEH Q2516 =&, BILT H2HAMNT T
BB AY— 74 YHEAOHBE R >TLE D
7o, b INTRERA L7,

SHT-O9 L, E5WT [ 77T 28] OfEE
PR 2 2s, T—FOHERCE AR 2 HHUE,
PC FIHFEOZRIZ S DS 2 P72 IR ThH L. S5
WCHHAHY) FIF2 2 L CREMELED L ZENTE L
RS H B EEZ NS,

HT-OEHNFEIZOWT, PCHRIARKE A~—1+7 % ¥
FIRE 2 LB L 7224558, PCRIARRICBIFS [HOo5 &,
[fEbiER], 23] WTFoEBIR, Av— b7+~
FIHEFICBWTS ZnZ N LRIt S bR L %
%5—}7T, PCHHKED [FR], [Xvt—2] WHTDIH
Hix, A~— 7+ YFIHBEOR T TIIEZORTI2HRD
SO NBEERE RS2, PCHIAEIIC [RO5 3] HT
ELTHIEEINTWAIEHEIE, A~— b7+ YFHRIZIE
[BEDOTFR - oo ] WL LTitsnhTws, 4
BF7BIML7: [RVFF v TF] R [2E—&<_—A ]
WKHETA2HHELEEINTBY, oo 3wy lilicEy
LERNE, ANICHETLIERI1OORT-& LT sh
7zlFEZ NS, PCHARCH ST/ [FEH R
K& [2FFE] WEcET2EEIE, Av—F7 4+
FIAEO [YAFL - BEICL220FFX] WTICETN
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7 v DEFEOAREA RG] 12 X B A O EH A5
B LIEEZOND,

PC A [TEHoOBER] R0 4HHHDH 5, 31HH
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PC I [B&E ] WT-1E, HLEEIcET2HEE%
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EOREE AR L2, ResRTL LTiiish, M
ML ALNRVERE 2572,

EMEHOBIEIZL Y, PCFHHEED [Avt—Y | BT
ZEMT AIEE I 5 EE DS 23EH I, [TEROFER] W1
WM 2HEHIZTHE»S 4HHIZEAS L TWA. PC
FIHEED [Xyt—Y ] WF2HHHEA~Y— M7+ VFIH
BFCEoRTL LT shTnsg, [1EEFRIZY 7 b
T (TTVr—ay) OEFEBEBNTLA Y L=
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DEACHHE L Z20N5. ) 1HED [T 1)L A
M, EEnE, B E o TEEGLEfThITn5
7202, A= N7+ YOEEIEV & X ] 13 PC FIHEE
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ELTIHBERAY— M7+ Y OWREOREAIZREE LT
WBHEWZDLDT, KD ZYLMRE 2 LHETIIRD 50
bzl vz b, PCHIARED [TEHOHER] KT 4 HH
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e\WRE - R W& LT S e 1 IHEIZIAEERR
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[E L2 WiE - 2R RHTORTHE b, REER
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PC FIHERICE 1 H¥& LTt snz [T/ WFo
HHIZOWT, S nZHBIZ 11 HEHR 1HETH -
7o, TRTAR— M7+ YHAIHBEOHE1IRT [P AT
L - EBEICEE0FTE ] WHLUAMSIRY 53 5 bR
Lo Tn5h,

R, AR—=F T+ YONPERE LTHZIEML7:
10 HEIZOW TS, Nielsen 5 [21] &, E/NA TN
A ADOWHEZFHIET 52 —F L) T 41202V TilER5 %
T, MESZEHRLTWE., [Z7a0—LVoF], [7
7)) EEET AR, (W o/NS S, [57 2 Wi o
BEh], (AR ER0 e EHRoFR], [Be lfid -
V1 E, PCOARESZZ S LIS/ LZEE (3.1 8) 12
ME L CTwb, 72, AT, [V AFviE],
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