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ABSTRACT

Objectives: The objective of this study was to develop mobile phone application for
image-based dietary assessment and evaluate satisfaction regarding respondent’s use of
the mobile phone application.

Methods: We developed a mobile phone application to assess dietary intakes using 24
hour dietary recall. After initial development, application was reviewed by ten adults
and revised based on their comments. We recruited 192 volunteers (92 males, 100
females) to use the mobile phone application and to respond to a satisfaction survey.
Participants were instructed to use the mobile phone application with fiducial marker
five centimeter in width, length and two centimeter height at each eating occasion
during designated 4 days, capturing 45° angle and 90° angle images of all food and
beverage items before and after consumption. After using the mobile phone application
for 4 days, participants were asked to complete an online questionnaire on the
satisfaction of the mobile phone app. User satisfaction items composed of 12 questions
of application user interface, 8 questions of emotional response, 9 questions of eating
behavior in 5 likert scale. Participants were also asked to provide additional open-ended
comments on the use of mobile phone application. Statistical analysis was performed by
using the SPSS 23.0 (Statistical Package for the Social Science).

Results: The average user interface score was 2.82 + 1.08, which was close to the
‘normal’ response. Responses for emotion and eating behavior also were borderline to
the ‘normal’.

Conclusions: This study found that the mobile phone application using 24-hour recall
was acceptable to be used to assess dietary intakes for several days. However, there
should be a need for such technology to be user-oriented instead of researcher-oriented.
Easy and cost-effective new technology is needed for estimating the amounts of food
eaten automatically when the photos are taken.
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KEY WORDS 24-hour recall, dietary assessment, mobile application, image-based, sat-
isfaction

provided the original work is properly cited.

—485—



486 - 24717 A} 31 mutel o S

W 5] i kst ¢

o O] Igk AFEEC] TVt
5

£ F23tH[3]. 2ol AdF] AR E AA]EH (record
method), A= (weighd method), AZAFHWNEY (food
frequency method), 24A17F Ak (24 —hour recall
method)5°] F2 AM-EAL QUH[4-6]. 71 Fol T 24
AR AP RS WA Bl ch kel Al A A F 2
0 TR = 3Pl st AEAHEE s
H[7]1 0= gpdAte] Fo] A AlRkS AA AQsh &
o gt 2w 78S AelMe T A doe] esta
AoH O = A E]ofof &) 1of upE n]go] F Q3sjrt. sk
VIR A SAS Edskal Rarshs oA Q1A
7 sEo] Fash AR} tdAte] 7] e o)t
2 HAYE 5 Qlvke ofggol sloh8—-11]. 53], -t
2} 529 79 FAs Aol ARgshs A AT} Tk
shar ofe] Wi o R Zefah, o] AR ) AdF sk 2
FHOZ Q3| AnZ 7} 7RI AHEHS 3] wets)

:
slol 417] w17} FHelelet thea, Sl Bt Pt o
& stelsbl ofele oIt 14]. e B 24413k 2]
g ) B B Rl REE 74 gk
HAT LA R B HA] 5 Few wrel A
o Wastrhn 2 4 gtk

ofr] e Qo olefat SIS Fual) Sla) )l
A 4 ARIS ol 8 AP 2Ah BT At kg
X AFo] ol Tl 18] HARLS o), 3, £2 1Pr
of Ja} ol BAR 341 APLE o] 85 A A 24P}
HAZ) AL PP AT B4S FE R02 B

S9rH15-18]. S8 18] WAL 9345) 2937) 9

F3h 9 &4 AR} g7 vl asto] A8 o) Al
Ak TS steteke) sk el Pee
9l 2o ua § v IrH10]. Peltele) B9 &

o) AR/} heratiL B B, o] wol &4

ke
= T
o ARLE Bofto] A HAMIF A, F2) AbIS B
o
o

1o

Kim 5] 7] elshal 28549 FEHADL

ol
F(F
=

g2ks] etk Zlo] A A UEFS deltsh=d 2+
°15 7PAE 4= itk B [20]. o] 3t BS54
SEAFES 53] 3o oyt oy ol Qlo R
ARRLE 0] 43 AAMFH AR o5 FEShe F2 dielke]
2 5 9lrk

#2 ¥A

QB M, TheFE ofZ e Alo] Mt o) g} vk
71, Fhillet 7152 Age wutel Eo| e o) o) g3}
of TPgAL AT S A3k FE BYsle] Hel, A%
SHIL A 2L oM MASHE el wlel 9
glol ula MelshAl 24413k ARSI S ol 88 A1
# sk Q53 Ao thgRpe) V1ol elel o|EFowA
W QAR Boln i AARE HES 2 4 S
o

Zolghar Aljt Hof ghrh[21-24]. o]of| 2]=9]

o] 7k 9 F7P7k o) Fol 4 (25, 261, Hongu 5 7}
Hlebh 42 el E2 ol §5 24417 A4} 332 &
F Qe e Abgol AHT S4S o 2 SYehES sl
2ANTE HAL BVFS O A7 B 5 ER ETkY Bt
3 9IeH27). el oleld ALE ol 8310l Ak
A 2AehE B el Bt AT7} T3] SR Aol
1 ]2l AR o] g5 2420120 A} EHE B 5
Abgel Tl i) RS A7 A1) glrta
QIEF. W3, THke) E el 1S o83 el
o] o] whe} Aol weltkn wiw 3 QrH2s].
2 £ A7 Alebh 3RR muk ES o183k 244
AP S B 5 g e S st thgAp)
A TS AT F AR WAl ] A

Zio} el 0k RS Aol dohi iz selct.

e rF
4 2

o

-

u]
R

1.9 &1
2 A= e A

2y 2el) F2 o] &3 244171 4
A} BAF, 7] 2L B 5= Q)= o

1

= = 1 9;1\\_ 13?% 7H}?='_]'6‘]'
Bato] 42 FRE 24ARY AAL B, 7155 §F v, 1ol o
3 S Y1 Fshs wA 2 AgEIch

A=Y

2 WA FNE BHY EQ 0|gY 24NT AN Y
o

B Aol Fhlebl B mHk £ ol gl

ARE AL 3V, 7128 B 5 9l R e A 9

R} A 2)F| ko] QtEZ o] & (Android) 23 A Aol



A FPSBHES: PSR 24A1F A4k 14 AL
Hom AP}, F AL WA B3] 44E 5
2 j19lagit). e, A2eke A gls] sjoksly
o 2= GefabALt ofe] We] 79} 2k HH 5
Blsle] ole] o] ARIS AGE 5 UET
A2} 5V 9 7158 u=te] USDACIA Aket & 5ebl

&= Automated Multiple Pass Method (AMPM)

)

38

o
B3

R 7

Q
‘“$
o

ol
o
%‘i
.ﬂ
[\l
i~
>

o AL ol g3te] WA ARE 1S 5 R A S
: wﬂ} AR W AA AR 52 7] Seha AR, 4

e1oke 71 - QL Sighond 15 ol )
Ag %EPO% ) 0] PSSR IASHE 291

S B4 AT B A AAEE I A
T Qe ACI9 FEE LPro] WA, Aol Ak
olel Lpre] Asielol 715 4 Sl FEARL £

=TIl A Sefls wy s 10S tide® 5
%17& Pre—tests NA] o}oq o st 2 A 9l A
ol

ool A Sl A ek

3. AT FAE Fop

A AE DIEE Ft

1) o7 CHAEAE ST

2 A= 2015‘4 108+5-€ 20169 109714 th’d=)
7‘]6”0}"3‘?} SRichsta vje] 7+ =2
Sol 24 BAE FAekil SNSe]
AA o] AHg- 7Fsgt Fhd|ert

HEd 5 24 O]'F— U s EAesith &
A gL QR
of] ¥-Esto 7]'“113}7]' ke kel EE o)
Ab B o GrekdAD 2 AxFAE A, AL
AL G QFEFO|E &
4AZE 2AL 31 i AdAske] g
skal 4 ARgSte] AAF 3PS B SISl 4
AFAF A, AR #Y Al A2 45%, 90 Z HEsiEE
319l 712 5 cm, A2 5 cm, ¥°] 2 cm® A F3E i+
kJ =AHCE A2 #)«14 12 Aol T3 2
= sfo] 150 A7) e geks & o |4l sieich
EH*PXF— ezl FRTE 4 B ARTE 244)7F A4} 5]
d B ol gt 7 A HE WA AXFAF A, F AR
sto] A7datar sl @] v et AAL Fof] 244
3P 7155 Bto] MY AEsHeSs eisict. 4 1

ﬂl|°

O g8t 24Nt AAL oY

X oo

&

o Do

2 % o oo g

o2 4o

ot _?; 1 o

m% i%

[e3

o >~

i e £

1: >
é".:

o
2
2
1o
Lt
jas
=
e
i
=2

_QL'ELJ_I

o

1o i o
bOx e
i L o2
o |
NG
>
=
1>
~
>
o,
o
N
U
3
k‘l
il
A,
o 4
é
rir
Bl
JI
=
ne
fd

|o
Hl
\)
>~
>,
(o)
1>
S~
>
tot
0%
r
=2
=
2
¢
1

=T gy /g_‘?vO_ 0]’.‘4:_

o
ol
S i&

P E}.
& 20379 tl gt 5 A Sl = AR tldARE A
ks 192m (3 927, ©14 100%)& thde =ivfst
AT a2l € 91918 (IRB) 9] 591 (w_lw
201507-HR-066—P1-C1)& Wol A5

'O}'\l

9)BIEE B £

wHlel EL o] 93t 2447k A} B4} 919 wlEE w7}
= 91 A= AEARE ol8sto] AR A 2
2 718)8ks M or Aol SHekeS il AW %

2 A 2473 A} 317 1] ARSAL QIE o] 2 3,
A A7 kg, AE wF o R TSIt Il Hlo ]
(Interface) gt 7719} QIZF Apo] €] QAkaEo] 78l
Rkl EelA B 7P wifAE 2fv)sh 513501
Bkl E3F ZL olFHE 28 M-S VIeR
AREAF QIEf O]~ 32 F 128 (AUF R 0.935) 0%
Chang ] 1ol whe} tid=p7} 24413F 24} 3178 <4 A}
& A 84, 48, TRl 8 23R A AL AR
gl W] B Ao JSISITH[30]. il dAre] 2 W
S A3E =L Wong 59 Aol whel 2441F 24}

o

A S e i A A5e u}m ggon >
Jhslo] SRteES: ik A QeSO : £, chp)
o) 713 g3} A TS vl§ 184 ghek 1ol u)
$ 280 587 el 53 Az S5,

3) SHAN=
AT Ao A7) 918l SPSS 23.0(Statistical
Package for the Social Science)& o]-&35lo] EARAS
BTtk QIF-EAISHE 543E etstr] sl
S o| £33 1 AFEA} QIE|Ho) A _‘?_6} 74
o BE A% Bato] Ao S pE TAAS o] 43}
% Azpe} P 1o FoA A A
F7t =3 O—JT&/‘J% AR} )1 ﬁﬂo]



488 - 24417} A A} 314} Hjel ol A

2 O

—_

CEEE PAE U EZ 0|0t 24M 0 AlA 1Y
ono| Tt
2 Aol ke ekl £ o]-§ 24413k 24} 3]
2 Qe QrERO|= Al Lo A 5 QhEo]= v}
safelA ek o B0 R ERGT),
24N AAL 31 o] P 2913 T iR
S s theREsko] Adshd 3 wiA) shd2 27])
O % 37 A B 9 As 2IRlo R st
3)14719] A] ololt], v S o]E, AdLEY AE N=E
WS = Qlgsle] )10l AlFgo] A EH o] &
Al AFE Q10 % HEH S sl A RE-S S0
v S A AR 29 8L AR, 24413 AAL 317 7
ol AFow ok sl A =R STk AAF AL
0 2F B AR vlrelME B dest A3 vteks 9l
7}2 5 cm, AlE 5 cm, ¥°] 2 cm® A3 w5 2ok

S REL o A3

SH=TE AHS ~*‘4 5 el FaL ) 7PER AAb
A A, T2 ARlE Zste] A 5 ol stk &
g AR ZF 455, 90ER o] Zelx #odsta sht
o 54 o] W ARG 1HE ofe] W AH sk A
T o aLEfste] AARAF A, F ARIE 7 A 874 A
B g QEF SIS 242013 AAL 37 7152 A
S S AT S-S st AT A, FARE F
asto] v 718 S, AR B F7E A, A @
9, =2 540 AT, AR Bz 7Adste] AR
Aol i e, 719 ¢ QS skolnh Bd AT S
A SR g Hjo)A] B gk 7 A 7SS Qe
eglar WA S AAARE 7195 5 9] F5el
A7) A, 2 AL N, AER, ST B, 271
T 9 991 T 7S et AFE el B

B9lel g A T19lste] HHBE 12 5
gick. HE S0 HAFS A9 78 E o)
9, AU HAT A, SR AT PR ol A
sk T A, 2 obg, Ak olsh Lro] o] Sl
MAFE Aeste] 7157
AR 2L F7h Aol
o AREES} S8
49 1 - 31 ik s, ).
S k] 24A1F 214} B 7128 pHIE ATl
A Aaw vjelg A4
ol bt B A

S|ty el

AR 7} (],

O uxt @ oxt

249 ang |

atel

S A

ue

=& 93 o

07|+ 28
A

2ci7] £

O =m O =M O =
O mwrory O meroly O durolat
O =wrorst O @erolst O awtolst

azee  mel

2015.11.12.
229

WA ourplace608@gmail.com v

fruitdkfka - 2016. 9. 4.

2016.9. 4.
A &t o,

84 sy amun

B RIS 128 ELEL |
07| QX WA U

i 1|3 L2 CE !
BHEZR|

EX(0| 122 HIT AS R Gyl

123 t‘/ e
= » OO — £
‘*H‘ﬁ 1=} =

2 AR} 8 718 o) ol el o] ATV ARE
AT 5 QS STk WOF QAL HH A, T AR F
Al
ﬁ

sppehe Abtlo] BRSP4} 7158 B e A5l

L) 35S B 4 LS Slol o Pt A 89 1 7]
=9 @5 w2 S

2.9 Mg BIEE 21

AAbEA} Q) A RS Aol Foldh 2t dte] 5
& BHF A Table 19} Lok, Fold ol
1927802 P2= 927 (47.9%), 91A= 1007 (52.1%)
o9 Bl 9] gulgo] sk, A BT 23.64



+2.374] oISitt.

1) A&7t CIE{O|A

24XZF 2AL 317 i ARGl tish AREA} 1B H|o] A F
9] 37} EFHAR= Table 2] UrEMME} AR Q1
E{flo]x F8e] 2 2.8211.08% UEREIL o] F <)
T, 5, 94 5)o] Okiaﬂ'? (Technical
quality (completeness, speed, connection) ) &= &+
°] 2.92%0.99% 71 s=ket. vbd shd & AL, $- A
z1e] &Y 9 Aol §o]g7l? (Ease photography and
storage before and after meals on screen)’2F= ¥}
o= 2.7311.27% 7P WA SHSISiY BUHEE $H
@J,]_E y_olo UHL 1/1—/&4 ° ‘oﬂ'J 7]%7& 2] (QV‘JE _/_ZI:_II:_
A4 5)o] %5 357F? (Technical quality (completeness,
speed, connection) )’ #R= &l 2.91+0.95% 7 =
A S8 # el st 7]Eo] EEsiA Al
AlE]o] Ql=71?(Clear criteria for input of soup
intake) @h= a0 2.71+1.100.2 71 @A $H38131
o} | E o2 A - s SRS ATl ARES A9
3F=7}2 (Support for proper help)’@l= 3] 2.98+
0.91% 7P =7 SHaiqleh. &g, s & 2, = A

22 4

Table 1. General characteristics of the study subjects

Total Men Women
(n=192) (n=92) (n=100)
Age (y) 23.64 +2.37 23.98 £ 2.26 23.32+2.44
Mean £ SD
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zle] &4 9l A7go] 8o]%71? (Ease photography and
storage before and after meals on screen)’@h= &+
o= 2.59+1.230 7 71 A -2Elol o) 7t F35to] 3
ol Jd 7ol frelst 2o 7F vrehA] ekttt (p<0.05).
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o F 7P gHAl Sekelnt. ZF £@e] HatelAe W 1

of 913 2to17} Lhehb @hskeh(p<0.05).

NS NYS
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BT B FAE HA 342 24 %L 3] Yt
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consumed)’ZF= #3&o] 3.14£1.24% 7V =4 S8}
R 755 Slal AdF s Aol s 2w o) ATk
thought more than once about food that I consu—
med for the record’@h=F-dkoj] 2.92+1.09% 71 A
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Table 2. Satisfaction assessment mean values of questions on interface

Mean = SD
User inferface questions Total Men Women
(n=192) (N=92) (n=100) p-value

Technical quality (Completeness, speed, connection, efc.) 2.92+0.99 291 +£0.95 2.93+1.03 0.906
Consistency of terms used 282+ 1.14 290+1.10 274+1.17 0.324
Composition of app (font, size, layout, efc.) 2.82+1.22 2.88+1.18 2,77 +1.25 0.531
Design of app 2.83+0.84 2.73+0.90 2.93+0.77 0.099
Efficiency of job execution with minimal manipulation 282+1.13 2.88x1.19 2,76 £1.06 0.461
Support for proper help 2,90 £0.97 2.80+1.02 2,98 £0.91 0.209
Overall usability 2.82+1.05 283 +1.10 2.81+1.01 0.916
Ease 24-hr diefary recall input on screen 283x1.11 2.83+1.09 283x1.14 0.981
Ease photography and storage before and after meals on screen 2.73+1.27 2.88 +1.29 2.59+1.23 0.112
Clear meal fime classification 2.76+1.19 287+1.12 2.66+1.24 0.222
Clear criteria for the intake of meals and the input of units 2.78+£0.97 2.72+1.05 2.84+£0.90 0.388
Clear criteria for input of soup intake 2,78+ 1.06 271+£1.10 2.84+1.02 0.386

Mean £ SD 2.82+1.08 2.83+1.09 2.81+1.06 0.859

The participants used a 5-point Likert scales.

(1. strongly disagree, 2. disagree, 3. neutral, 4. agree, 5. strongly agree).
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Table 3. Satisfaction assessment mean values of questions on emotional reaction

Mean = SD
Emotional reaction Questions Total Men Women
(N=192) (n=92) (n=100) prvalue
Embarrassed 3.13+1.41 3.12+1.33 3.14+1.48 0.920
Hard fo match 3.18+1.44 3.13+1.35 3.22+1.53 0.667
Uncomfortable 3.22+0.97 3.30+0.94 3.14+1.00 0.545
Take a long time 3.29 £0.99 3.35+0.97 3.23+1.01 0.241
Bored 2.98+0.74 2.89+0.82 3.07 £0.66 0.412
Interesting 2.92+0.78 2.86+0.76 2,97 £0.80 0.326
Fun 3.16+£1.10 321+1.11 3.11+1.10 0.095
Difficult 3.16x1.24 3.17+1.30 3.14+£1.19 0.850
The users used a 5-point Likert scales.
(1. strongly disagree, 2. disagree, 3. neutral, 4. agree, 5. strongly agree).
Table 4. Satisfaction assessment mean values of questions on eating behavior
Mean = SD
Eating behavior questions Total Men Women
(n=192) (N=92) (n=100) p-value
| chose other foods to make the record easier. 3.03x1.16 292+1.16 3.12£1.16 0.243
| chose foods confaining simple ingredients. 3.07%1.24 295+1.21 3.19+1.27 0.174
| thought more than once about food that | consumed for the record. 2.92 +1.09 3.06+1.12 2,79 +1.06 0.095
| did not record all the food items | have consumed. 3.14x1.24 2,99 £1.27 3.27+1.21 0.118
During the recording, | consumed food known 1o be good foods. 3.10+1.51 2.97+1.45 3.22+1.57 0.249
During the recording, | did not consume food known fo be bad foods.  3.10+ 1.55 297 £1.47 3.22+1.62 0.259
During the recording, | did not consume a night medal. 293x1.47 275+ 1.41 3.10£1.51 0.099
During the recording, | did not consume a snacks. 3.09£1.48 2.95+1.37 3.23+1.56 0.181
There was a change in the food intake compared fo my usual infake.  3.09 £ 1.37 3.056+1.36 3.13+£1.38 0.702

The users used a 5-point Likert scales.

(1. strongly disagree, 2. disagree, 3. neutral, 4. agree, 5. strongly agree).

record)’2h= Fao] 3.05+1.12% 7F A 9389
V== &t oS AFSHA 2%t (During the
recording, I did not take a night meal)’2h= £8ol|=
2.75%1.410% 7P 5| Sstaialtt. oA 1A Avte}
A R A F 5Ae 224 82 Zlo] Atk did not
record all the food items that I have consumed)’&t
2@l 3.27+1.21% 7P A SReio T15S
18l AFEE 2ol el 291 o) BTk thought more
than once about food that I consumed for the
record)’2h= £ 2.79+1.060.% 714 WA Sk
ok 7} w3k Hatellde JY 1ol el gk Zfol 7t vt
A 2T (p<0.05).

Foll st £ AR} Be= 7R ol gk i Aol
% 1929 g} F 10890] SH3I8It 1L FelM T =
B oAE AR BE 240 Wl H A RS AEEks A
o] E&kaL o Hrh= 2J710] 1017 5 274 (26.47%) 2.

2 7P ety 1 vk o v AL AF A, 3 ARE 29
a1 Aahs #go] oHth= ©J70] 24 (23.53%) 2.
2 ugtt} 7 9eE H]—°1 E 72| wE Hel A o
A SAANA R Q8F T ARRY] o)7L, AL A
) ARE Zudk 24} 34 7] =20] 9] ul Z=4o] o] T}

= 9do] glgiet.

T D

4) QE{HOIA UG U MYF o) YR

R 57Ee] 7t 4o 7 AAlE Table 59F 3Eth A
B AElFo) 2 = RS, AT 5o AHIAR F
Ost S HTHpPK0.01). i 714 d @ E, &

=, 94 5)o] %337} (Technical quality (comple—
teness, speed, connection, etc.))’, ‘¥ ARgo] AAH O
2§08} (Overall usability)’, 3hd & 2AF 2, F A}
o] & W ARAo] go]3k71? (Ease photography and

<o W

storage before and after meals on screen)’



Table 5. Correlation between the items of the safisfaction assess-

ment
Interface Emotion Eating
reaction behavior
Interface 1
Emotion reaction  -0.712%* 1
Eating behavior —0.630** 0.666** 1

**: p<0.01
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