LPHFERFRE Vol. 37 (2006) 5

X

7 VG E W B EREIEICK S
BHFEIEDOZ 4T
/A R S
HURH %
® B O

N A %
TR OB K
VIR iR

o AR R
&
=B

*

%

The Validity of the Dietary Survey Method (Photographic Diet Record; PDR)
Using Digital Photographs

Satoko MATSUZAKI*!, Fumi ANDO*!, Kumi KOIKE*!,
Harumi GOMIBUCHI*!, Akiko SHIBATA*!, Yuri OKANO*!,
Hiroko TAKEI*! and Terue KAWABATA*!

In recent years, a method using digital images (called “photographic diet record (PDR)”) has
been considered a useful tool for collecting information about patients’ diet at the bedside.
For the establishment of PDR as a useful tool for epidemiologic studies, we assessed the validity
and accuracy of PDR for dietary assessment, focusing especially on the intake of lipids. We
collected 30-day dietary data from 11 young women subjects. The subjects were requested to
take digital photographs of their food by themselves before and after eating, after placing a card
measuring 6cm X 10cm that read “before” or “after” as an indicator. The weight of the food
was estimated from the photographs, and the accuracy relative to that of the weighted diet
record (WDR) was evaluated. There were no differences between the PDR and WDR methods
in the estimated intakes of polyunsaturated fatty acid (PUFA), n-6PUFA, n-3PUFA or individual
fatty acids. There were significant positive correlations between the two methods in relation
to the intakes of PUFA (r =0.649, p<{0.001), n-3PUFA (r =0.879, p<0.001) and n-6PUFA (r =
0.653, p<0.001). On the other hand, as compared to the WDR method, the PDR method
underestimated the intake of cereals, nuts and seeds, and overestimated the intake of meats
and milk. Therefore, as compared to the WDR, PDR overestimated the intakes of protein, total
fat, total fatty acids, saturated fatty acid (SFA) and monounsaturated fatty acid (MUFA) .
However, there were significant and positive correlations between the two methods in relation to
the intake of protein (r =0.886, p<0.001), total fat (r =0.787, p<{0.001), total fatty acids (r =
0.792, p<0.001), SFA (r =0.748, p<0.001), and MUFA (r =0.814, p<0.001). Thus, we concluded
that the PDR can provide a precise estimate of the intakes of PUFA, n-3PUFA, n-6PUFA and
individual fatty acids. Furthermore, a photographic diet record can provide information on not
only the intake of nutrients and the food weight, but also on the time and place of eating.

Therefore, it is considered that the PDR is a useful tool for the dietary assessment of patients.
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Fig. 1. A sample of a digital photograph.

The subjects were requested to take digital photographs of their food by themselves before and after eating,

after placing a card measuring 6 cm X 10cm in the photo.
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The medians (Maximum, Minimum) of estimated food groups intake and

correlation coefficients between the two assessment methods.

PDR (g) WDR (g) Numbers of sample
Med; . . . PDR> PDR< @° cozggm?
edian (Max., Min.) Median (Max., Min.) Total WDR WDR coeflicient
Cereals 100 (250, 0.6) 107 (250, 1) 104 39 56 * 0.930 ***
Potatoes 75 (110, 20) 75 (100, 20) 8 5 2 0.691
Pulses 30 (200, 2) 25 (220, 1) 29 10 15 0.944 ***
Nuts and seeds 0.9 (15, 0.1) 1.0 (17, 0.1) 18 3 13 * 0.828 ***
Fishes 13 (80, 0.3) 8 (82, 0.4) 21 7 7 0.927 ***
Meats 40 (100, 0.3) 38 (106, 0.6) 43 27 13 * 0.793 ***
Eggs 50 (50, 1) 50 (80, 2) 20 8 10 0.648 **
Milks 20 (200, 0.5) 19 (189, 0.9) 44 24 9 ok 0.947 ***
Fats and oils 3.3 (30, 0.2) 3.0 (30, 0.05) 79 32 28 0.581 ***
* Wilcoxon signed ranks test between PDR and WDR * p<0.05 *xx 5<0.001
b Spearman rank correlation between PDR and WDR  ** p<0.01 *xx 5<0.001



Table 2. The medians (Maximum, Minimum) of estimated energy, nutrients and fatty acids intake per day and
correlation coefficients between the two assessment methods.

PDR WDR Numbers of sample

Medi . . . PDR> PDR< ¢ Corfr:l?tims
edian (Max., Min.) Median (Max., Min.)  Total WDR  WDR coetlicient

Energy and nutrients
Energy (kcal) 1328 (1826, 799) 1278 (1819, 712) 30 18 12 0.887 ***
Protein (g) 43.0 (127.8, 29.0) 42.9 (101.9, 25.2) 30 22 8 * 0.886 ***
Fat (g) 40.1 (72.8, 13.2) 37.5 (67.9, 14.2) 30 19 11 * 0.787 ***
Carbohydrates (g) 186 (256, 76) 184 (262, 85) 30 12 18 0.846 ***

Fatty acids

Total fatty acids (g) 34.5 (65.5, 11.6) 32.1 (60.6, 12.6) 30 17 13 * 0.792 ***
Saturated fatty acids (g) 10.7 (21.5, 2.9) 9.6 (21.0, 4.3) 30 21 9 * 0.748 ***
Lauric acid (mg) 164 (681, 8) 128 (523, 5) 30 18 12 0.769 ***
Myristic acid (mg) 633 (2490, 83) 595 (1833, 175) 30 23 7 *% 0.881 ***
Palmitic acid (mg) 6458 (12994, 1775) 5753 (12869, 2412) 30 20 10 * 0.869 ***
Stearic acid (mg) 2383 (6034, 585) 2276 (5848, 793) 30 21 9 * 0.853 ***
Monounsaturated fatty acids (g) 13.8 (31.8, 3.6) 12.7 (29.0, 3.5) 30 20 10 * 0.814 #**
Oleic acid (g) 12.9 (29.2, 3.5) 12.1 (26.6, 3.4) 30 20 10 0.808 ***
Polyunsaturated fatty acids (g) 10.1 (15.1, 3.4) 8.5 (15.5, 2.3) 30 17 13 0.648 ***
n-6 polyunsaturated fatty acids (g) 8.6 (14.0, 2.9) 7.6 (13.8, 2.2) 30 16 14 0.653 ***
Linoleic acid (g) 8.2 (13.9, 2.8) 7.6 (13.7, 2.1) 30 15 15 0.640 ***
7 -Linolenic acid (mg) 0.6 (15.2, 0) 0.5 (9.6, 0) 14 9 3 0.986 ***
Eicosadienoic acid (mg) 37.1 (206.0, 1.3) 32.0 (137.9, 1.2) 29 19 10 0.906 ***
Eicosatrienoic acid (mg) 17.5 (45.2, 1.3) 15.5 (47.7, 1.3) 30 20 9 0.910 ***
Arachidonic acid (mg) 89.9 (261.1, 1.9) 89.5 (181.3, 3.2) 30 16 14 0.930 ***
Docosatetraenoic acid (mg) 7.0 (27.5, 0.3) 6.7 (22.9, 0.1) 25 15 9 0.866 ***
Docosapentanoic acid (n-6) (mg) 1.4 (35.7, 0.1) 0.8 (22.5, 0.1) 22 12 7 0.951 ***
n-3 polyunsaturated fatty acids (g) 1.2 (3.2, 0.1) 1.0 (3.1, 0.1) 30 18 12 0.879 ***
@ -Linolenic acid (mg) 1059 (1837, 66) 953 (2208, 78) 30 16 14 0.872 ***
Octadecatetraenoic acid (mg) 2.1 (103.9, 0) 1.9 (65.2, 0) 24 12 9 0.974 ***
Eicosapentanoic acid (mg) 8.8 (556.0, 0.2) 10.0 (347.7, 0.2) 27 16 10 0.962 ***
Henicosapentaenoic acid (mg) 0.2 (23.0, 0) 0.2 (14.4, 0) 18 9 6 0.933 #**
Docosapentanoic acid (n-3) (mg) 8.2 (140.5, 0.1) 8.2 (101.6, 0) 29 19 9 * 0.922 ***
Docosahexaenoic acid (mg) 65.9 (876.6, 0.6) 63.0 (554.8, 1.1) 28 17 10 0.830 ***

* Wilcoxon signed ranks test between PDR and WDR * p<0.05
b Spearman rank correlation between PDR and WDR *** p<0.001

** p<0.01
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Table 3. The medians (Maximum, Minimum) of estimated energy, nutrients and fatty acids intake per breakfast, lunch and
supper and correlation coefficients between the two assessment methods.
PDR WDR Numbers of sample
. . . _ PDR> PDR< d° mehﬁ%
Median (Max., Min.)  Median (Max., Min.)  Total WDR  WDR coetlicient
Breakfast
Energy (kcal) 328 (705, 95) 332 (658, 119) 30 11 19 0.931 ***
Protein (g) 12.2 (21.5, 4.6) 11.4 (29.4, 4.5) 30 14 16 0.895 ***
Fat (g) 9.7 (27.8, 0.2) 9.7 (27.5, 0.3) 30 11 19 0.921 ***
Carbohydrates (g) 49.8 (91.1, 20.6) 46.4 (83.4, 24) 30 15 15 0.964 ***
Total fatty acids (g) 8.8 (24.5, 0.1) 8.6 (25.5, 0.1) 30 10 20 0.911 ***
Saturated fatty acids (g) 3.2 (8.4, 0.1) 2.9 (7.4, 0.1) 30 12 18 0.884 ***
Monounsaturated fatty acids (g) 3.8 (11.2, 0) 3.3 (12.1, 0) 30 12 18 0.938 ***
Polyunsaturated fatty acids (g) 2.2 (5.8, 0.1) 2.5 (6.2, 0.2) 29 11 18 0.871 ***
n-3 polyunsaturated fatty acids (g) 0.3 (1.1, 0) 0.2 (0.9, 0) 29 11 18 0.942 ***
n-6 polyunsaturated fatty acids (g) 2.1 (4.9, 0.1) 2.2 (5.7, 0.1) 29 11 18 0.882 ***
Lunch
Energy (kcal) 430 (795, 221) 479 (795, 221) 29 16 13 0.776 ***
Protein (g) 11.9 (44.8, 3.6) 13.6 (44.8, 3.6) 29 16 13 0.798 ***
Fat (g) 12.0 (37.7, 0.6) 14.7 (37.7, 0.6) 29 17 12 0.907 ***
Carbohydrates (g) 67.4 (117.1, 39.5) 62.3 (117.1, 39.5) 29 14 15 0.898 ***
Total fatty acids (g) 7.9 (33.8, 0.4) 12.7 (33.8, 0.4) 29 17 12 0.890 ***
Saturated fatty acids (g) 1.9 (11.7, 0.2) 3.5 (11.7, 0.2) 29 20 9 0.915 ***
Monounsaturated fatty acids (g) 3.6 (18.3, 0.1) 5.9 (18.3, 0.1) 29 17 12 0.907 ***
Polyunsaturated fatty acids (g) 2.8 (8.9, 0.1) 3.2 (8.9, 0.1) 29 19 10 0.830 ***
n-3 polyunsaturated fatty acids (g) 0.3 (1.3, 0) 0.4 (1.3, 0) 29 17 11 0.777 ***
n-6 polyunsaturated fatty acids (g) 2.4 (7.7, 0.1) 2.7 (7.7, 0.1) 29 18 11 0.847 #**
Supper
Energy (kcal) 441 (818, 150) 493 (817, 188) 30 18 12 * 0.801 ***
Protein (g) 19.5 (35.7, 5.1) 20.1 (67.8, 5.5) 30 20 10 * 0.833 ***
Fat (g) 12.4 (29.4, 1.4) 13.4 (315, 1.7) 30 20 10 ** 0.765 ***
Carbohydrates (g) 62.9 (130, 15.7) 63.5 (107.7, 14.4) 30 12 18 0.746 ***
Total fatty acids (g) 11.0 (26.6, 1.2) 11.6 (29, 1.4) 30 19 11 *k 0.754 ***
Saturated fatty acids (g) 2.7 (7.6, 0.3) 3.3 (9.6, 0.4) 30 20 10 * 0.776 ***
Monounsaturated fatty acids (g) 4.3 (10.8, 0.2) 4.9 (12.6, 0.3) 30 19 11 * 0.768 ***
Polyunsaturated fatty acids (g) 3.6 (11.9, 0.6) 3.7 (10.4, 0.7) 30 20 10 * 0.805 ***
n-3 polyunsaturated fatty acids (g) 0.4 (1.6, 0.1) 0.5 (2, 0) 30 17 13 0.861 ***
n-6 polyunsaturated fatty acids (g) 2.9 (10.3, 0.6) 3.3 (9.1, 0.6) 30 20 10 * 0.817 ***
* Wilcoxon signed ranks test between PDR and WDR * p<0.05 ** p<0.01
b Spearman rank correlation between PDR and WDR *** p<0.001
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Fig. 2. Correlation of arachidonic acid intake per day between
the two assessment methods.

* Spearman rank correlation coefficient between PDR and

WDR
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