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Table 1. Dish and food ingredients of subjects’ meal

Dish Food ingredients Amount (g)
Rice Rice 90
Chard soup with soybean paste Chard 45
Stir-fried squid Squid 100
Cabbage 25
Onion 20
Carrot 5
Japchae Cellophane noodles 30
Onion 20
Carrot 10
Spinach 15
Stir-fried boiled fish paste Fish cake 45
Carrot 5
Onion 8
Lettuce Geotjeori Lettuce 30
Onion 5
Carrot 5
Kimchi 70




Figure 1. Meal served to subjects
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Table 2. General characteristics of subjects (N=28)

Mean * SD
Age (yrs) 22.75 * 132
BMI (kg/m’) 19.52 t 4.16
WC (cm) 65.97 t 542
WHR 0.73 t 0.04
Body Fat (%) 25.39 * 5.93

_15_



o] Ze AHFYHO| o ZHOXIE| Ml 80g(-66.59~2539)0]

T, S|AHOIM LIEHt ZHQXIo| Qs 2009(-1030g~9300)S & HCh

MEFEYE 08 Mol M 1 AkEfls= -114g, M 3 AE%l+= 0.0g
2 AkEels gRI7F 11.090|1, 2ldyel 8% M 1 AtEels -120g, A|

SAHRE Q|4 28.0g0 2 ALEQ|S HHQ|7} 40.0g9 2 LIEFLLCE

TOEE =2l MTFFEoZ ZTAME FYAE #Pl= 2509(-123.3g~
130.0g), |At#o| =Xtk HQ|= 260g(-118.0g~141.0g)0| ULt AFRIFEH
O LIEFS K 1 AFEQSE -96g, K| 3 AHEQ4E= 844902 3| AHH O

—

—

Mol ® 1 AHEQI4E -34g, Al 3 AHESISE 1492 Z1Zto| AHEQIS S

949, 48gE HEZLCI
OWOIBSS ATFHYO| HHY YA -259~32090 1, 3|4l
A2 -9409~82092 ZtZt 3591} 17690 QIS LIEFACE AFRIZHHO|A2)

M 1 MEfTE 4259 M 3 AM2RlE 1202 AlE?ls Bfl= 8902

_16_



ol XM 1 AM2Rl= -37.0g, M 3 AFERIsE -11.0g2 2 A2+ HE
= 489g0| UL}
el B2 AEIFEROAMel 5HX= -20.5g~3.59¢0 HHH SlMdEHO =

= -98.0g~580g 2 HS

L 27} 24g, 15692 LIEHATE TS| APRIEEY
of M 1 AHEQISE 7.0g, Fl 3 AHEQISE -0.50g0|:, SlAt#ol H 1 A

9|4k -400g, Al 3 AHESISE 40922 AHESlS WY

rir

Z+2+ 7.5g, 44.0g

OfE5a2 582Xl 2|2410] -20.0g Z|CHZL0| 11.0g22 #P|= 3090|
AL, 2ol YA -59.0g~ 52092 = 110gS LIEHHCE OS5
ZOIM ARIFEEEO M 1 AAZ2fI5= 809, M 3 AtZ®l== 0.0g, 2|&E2
N 1 AMERIe== -200g, M 3 AtEY3== 509 22 ZtZt 8.0g, 25.09°| At
= HRIE ERUCL

AFZEHO|Q| AITIFHYOMe] FELXE -16.0g~16.0g0(A 10, 2447k
S|AHO| EMQ RS -290g~540g2 ZHZHo| Ho|= 32 83g O|RL} Ab=
Z2EHO[Q ALZI =HE M 1 AFZ2f5= 409 M 3 AFERIFE= 20g , 24A[2H

SIAHHO A 1 AHESI4E -140g, M 3 AHEQISE 50922 22 AHESIS

N
>t
1o

X
b

IC}
A%
oA
ro
>
rr
_>'-_
al
4%
oA
E
=2
x
rr
&
w
(@]
w
N
N
ot
0z
E
=2
x
rr



Off A

XX H
Tod

|
—

4091} 90gO| ALt ZKX[S] At

=
—

-38.0g~ 53.0g 22 ZtZto| H2|

0.8g, M 3 A2R+E 13892 AlZ2%+ YRl= 1498 Lt

= .
—

H 1 Akl

, SIAHOIA LIEFH 1 AFE9j4= 509 H 3 AFEQl4E 50g O

29l Hel= 10g0| ALt

A

_18_



Table 3. Simple measurement error distribution of recall and photograph method for dish consumption

Photograph (g) Recall (g)

Min? Q1? Med? Q3? Max” Min Q1 Med Q3 Max
Rice -66.5 -11.38 -4.63 0 25.25 -103.0 -12.0 1.0 28.0 93.0
Chard soup -12325  -9.63 50.63 84.38 130.0 -118.0 -34.0 -8.0 14.0 141.0
with soybean paste
Stir-fried squid -2.5 4.25 8.25 12.0 320 -94.0 -37.0 -21.0 -11.0 82.0
Japchae -20.50 -7.00 -5.00 -0.50 3.50 -98.0 -40.0 -25.0 -4.0 58.0
Stir-fried  boiled fish  -20.0 8.0 -3.0 0 11.0 -59.0 -20.0 -6.0 5.0 52.0
paste
Lettuce geotjeori -16.00 -4.00 -0.50 2.00 16.00 -29.0 -14.0 -2.0 5.0 54.0
Kimchi -8.30 -0.83 6.40 13.75 32.20 -38.0 -5.0 0 5.0 53.0

1) Min : minimum
2) Q1 : 25% Quartile
3) Med : median

4) Q3 : 75% Quartile
)

3) Max : maxmum
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Figure 2-4. Simple measurement errors for dish consumption by subject
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Table 4. Comparision of measurement errors for dish consumption

Photograph Recall
Mean + SD (g) P

Rice S|mp|e measurement error —829 + 2015 222 + 4450 020

Absolute measurement error 13.63 + 1687 3037 + 3205 0.004**
Chard SOUp Wlth S|mp|e measurement error 2872 + 7489 —259 + 4936 008
soybean paste Absolute measurement error 67.15 + 4228 3467 + 3457 0.01*
Stir‘fried Squid S|mp|e measurement error 9.20 + 8.19 -22.19 + 29.72 <.0001***

Absolute measurement error 9.80 * 7.43 28.85 + 23.02 0.0001**
JapChae S|mp|e measurement error -5.09 + 5.67 -21.59 + 30.49 0.004**

Absolute measurement error 5.95 + 473 28.63 + 2372  <.0001***
Stlr‘frled b0||ed flSh paste S|mp|e measurement error -4.25 + 6.86 -6.96 + 21.53 0.28

Absolute measurement error 5.82 * 5.53 16.52 + 1518  0.0004***
Lettuce geotjeori S|mp|e measurement error -1.21 + 6.17 -0.63 + 19.59 0.54

Absolute measurement error 436 * 447 13.67 + 13.80 0.0004%**
KImChI S|mp|e measurement error 735 + 1017 —067 + 1706 002*

Absolute measurement error 944 + 8.18 10.67 + 13.17 0.09

*: p<0.05, ** p<0.01, ***:p<0.001
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Table 5. Correlation coefficients of recall and photograph method with

weighing method for dish consumption

Photograph Recall

r p r p
Rice 0.92 <.0001*** 0.65 0.06
Chard soup with -0.12 0.55 0.74 <.0001***
soybean paste
Stir-fried squid 0.90 <.0001*** 0.40 0.04*
Japchae 0.99 <.0001*** 0.44 0.02*
Stir-fried boiled fish 0.77 <.0001*** 0.51 0.007**
paste
Lettuce geotjeori 0.83 <.0001*** 0.55 0.003**
Kimchi 0.85 <.0001*** 0.60 0.002**

*p<0.05, **:p<0.01, ***:p<0.001
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Table 6. Simple measurement error distribution of recall and photograph method for macronutrient intakes

Photograph method 24-hour recall
Min® Q1? Med? Q3? Max” Min Q1 Med Q3 Max
Energy (Kcal) -100.84  -15.08 2.05 34.05 9775  -32078 -201.84  -7495  -1570  252.79
Protein (g) 248 0.78 2.30 3.44 7.91 -15.80 -9.87 -5.71 -2.99 19.43
Fat (g) -1.19 0.006 0.43 1.15 2.26 -6.49 -5.34 -2.74 -0.86 8.02
Carbohydrate -22.32 -6.02 -2.32 2.69 13.66 -51.67  -22.76 -7.33 161 50.32

9

1) Min : minimum
2) Q1 : 25% Quartile
3) Med : median

4) Q3 : 75% Quartile
)

3) Max : maxmum
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Figure 4-1. Simple measurement errors for macronutrient intakes by subject
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Table 7. Comparision of measurement errors for macronutrient intakes

Photograph method

24-hour recall

Mean + SD (g) i
Energy (Kcal) Simple measurement error 3.28 t 5047 -102.17 t 16041 0.0001***
Absolute measurement error 35.83 t 35.02 136.78 t 130.98 <.0001***
Protein (g) Simple measurement error 2.30 £ 2.26 -5.92 £ 8.29 <.0001***
Absolute measurement error 2.63 t 1.86 7.87 t 6.39 <.0001***
Fat (9) Simple measurement error 0.53 + 0.99 -2.76 + 361 <.0001***
Absolute measurement error 0.84 t 0.74 3.61 t 2.72 <.0001***
Carbohydrate(g)  Simple measurement error 2.35 t 9.02 -13.63 t 26.35 0.015*
Absolute measurement error 6.75 t 6.30 19.64 t 22.07 0.0007***

*p<0.05, **:p<0.01, ***:p<0.001
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Table 8. Correlation coefficients of recall and photograph method with

weighing method for macronutrient intakes

Photograph method 24-hour recall
r p r p
Energy (Kcal) 0.86 <.0001*** 0.36 0.06
Protein (g) 0.86 <.00071*** 0.40 0.04*
Fat (9) 0.85 <.0001*** 0.34 0.08
Carbohydrate(g) 0.85 <.0001*** 0.52 0.006**

*p<0.05, **:p<0.01, ***:p<0.001
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ABSTRACT

Evaluation of a dietary assessment method using photography

for portion size estimation

Hye-Rin Son
Department of Food & Nutrition
Graduate School

Sungshin Women's University

Various sources of measurement error exist in assessment. The 24-hour
recall method, one of the most frequently used methods, can result in a
substantial amount of measurement error due to the inaccuracy of
memory and the difficulty of remembering. This study explored the
capability of the photography method's portion size estimation, comparing
the measurement errors resulting from the photography method with those
resulting from the recall method.

Twenty-eight female participants, 20 — 24 years old, signed the consent
form for this research. Each participant was provided a meal that included
rice, chard soup with soybean paste, stir-fried squid, japchae, stir-fried
boiled fish paste, lettuce geotjeori, and kimchi. Each portion was measured

accurately with a digital scale, and each participant received the same



portion of food. Food intake was measured using three dietary assessment
methods: weighing, 24-hour recall, and photography. With the weighing
method, the exact amount of food intake was measured by subtracting the
amount left over from the amount of serving size, while the participants
recorded their own food intake through recollection the day after the food
was eaten with the 24-hour recall method. The instructions for the 24-hour
recall method were explained and the method was demonstrated to all
participants 2 weeks before the start of this research. For the photography
method, two graduate students majoring in nutrition were trained
thoroughly to recognize photos of 20%, 40%, 60%, 80%, and 100% of the
portion size for each food item, and twice they analyzed each food item
with 5% unit using the average of 4 times estimated amount. Food intake
and calorie intake were measured using CAN Pro 3.0 to calculate the same
meal portions by three different dietary assessment methods. The
difference between the simple measurement error of measuring food
intake with the photography method and with the 24-hour recall method,
and the absolute value of the measurement error of the two methods
were obtained by the following calculations: Photography method -
weighing method and 24-hour recall method - weighing method.
Wilcoxon’s  signed-ranked test was used to compare the simple
measurement error and the absolute value of the measurement error of
the photography method and the 24-hour recall method. The correlations
among the estimated values for the photography method, the 24-hour

recall method, and the weighing method were verified.



Comparing the photography method and the 24-hour recall method,
the measurement errors for the stir-fried squid (p<0.001), Japchae (p<0.05),
and kimchi (p<0.05) were statistically significant. The measurement errors
for the stir-fried squid and japchae were larger with the 24-hour recall
method, while the error for kimchi was larger with the photography
method. Analyzing the absolute value of difference, significant differences
were found for the steamed rice, the stir-fried squid, the stir-fried boiled
fish paste, japchae, and lettuce geotjeori with the 24-hour recall method.
In the case of the chard soup with soybean paste, the value was
statistically significant with the photography method, but not statistically
significant (p<0.05 ~ p<0.001) for the kimchi. The correlation coefficients
for each food, except the chard soup with soybean paste, resulting from
the weighing method - the photography method and the weighing
method - the 24-hour recall method were 0.77 ~ 0.99, implying a high
correlation (p<0.001). The correlation coefficients for each food, except the
rice, were 0.77 ~ 0.74 with the 24-hour recall method, indicating a
significant correlation (p<0.05). Comparing the difference between and the
absolute value of the measurement error of the 24-hour recall method and
the photography method, the calorie and three nutrients (carbohydrates,
protein, and fat) intakes were statistically significant (p<0.05 ~ 0<0.001).
The correlation coefficients of the calorie and three nutrients intakes for
the weighing method, photography method, and the 24-hour recall
method were 0.85 ~ 0.86, implying a high correlation (p<0.001). The

correlation coefficient with the 24-hour recall method for protein was 0.40



and for carbohydrates was 0.52, showing a moderate correlation (P<0.05).
The results of this study demonstrate substantially less measurement error

with the photography method than with the 24-hour recall method.
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