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ABSTRACT

Purpose: This study evaluated the accuracy of the 24-hour diet recall method for estimating
energy intakes in elderly women using the doubly labeled water (DLW) method.

Methods: The subjects were 23 elderly women with a mean age of 70.3 + 3.3 years and body
mass index (BMI) of 23.9 + 2.8 kg/m>. The total energy expenditure (TEEp;) was determined
by using the DLW and used to validate the 24-hour diet recall method. The total energy intake
(TEI) was calculated from the 24-hour diet recall method for three days.

Results: TEI (1,489.6 + 211.1 kcal/day) was significantly lower than TEEpy (2,023.5 * 234.9
kcal/day) and was largely under-reported by -533.9 + 228.0 kcal/day (-25.9%). The accurate
prediction rate of elderly women in this study was 8.7%. The Bland-Altman plot, which was
used to evaluate the TEI and the TEEy,y, showed that the agreement between them was
negatively skewed, ranging from -980.8 kcal/day to -86.9 kcal/day.

Conclusion: This study showed that the energy intake of elderly women was underreported.
Strategies to increase the accuracy of the 24-hour diet recall methods in the elderly women
should be studied through analysis of factors that affect underreporting rate. Further studies will
be needed to assess the validity of the 24-hour diet recall method in other population groups.
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RMSE = jﬁz (TEI — TEEp)?

7=t = H]E (accurate prediction, %) A A} 5 Fol U R HFFat Solld 2| 4H] %
ko] 2}o] 71 10% ol Q! T/ Ake] Hl& 2 YEtl o, of v 2] A F o] of| U A 4xH| o)
90% ©]5}FR1 th/dALe] H]-&-& 47} H] & (under prediction, %)=, 110% ©]/4F?] th/gA} H]

&2 T 7} ] (over prediction, %)E % 2]5}2I T} [25-27]. Bland-Altman plotol] 2|5} &
Wt HE =& 71sllar, wlo]& ATAI4 (Pearson's correlation coefficients) S ©]-83
of 2417 81 0 2 AR 3207h] B o LIA M H (TED T} o] FEA S O 2 273
S S0l LI 2] AH|F (TEE)7H0) A THY S BIHSHLE 2 7o) BE RS RO)42 5%
oA 21412 HZ 3.

iy
]

P MRLe| Yt EM

& AT /AR Bt A2 703 £3.34| =, 60th 71107, 707 137 ] ATt AT A S
Z+7}153.0 5.9 cm@} 56.0 + 8.0 kgO| 1 1L 0] = 0]- 850 A|AbeH A A &A| 4> (BMI)= 23.9 +2.8
kg/m2=2, A|A| 271 7] (World Health Organization, WHO) 7|20 &J 51 A4 5 1 ¢ ol s

St A4 E EA17] (Inbody 620; InBody) S ©]-&3510] 275+ A A HH2F-2 33.5% + 5.0% T}

S0l x| g F 22t SollL K| A H| 2

A A 3 (5 ol &, L otF)7He] o YA H T2 Ao EH table 12 2o} 5
Z o] & 7H9) oA A F =2 221 1,515.9 + 220.1 keal/day @} 1,452.2 + 232.6 keal/day 2 H o A
F %2 1,484.1 = 213.1 keal/dayRAt}. L 5FH22] A2 1,500.7 £ 221.4 keal/day = 5 4
w AFHF F-2g o7t Gl F 3 (5 ol 5 T oFF )1t Wt oA EHT
2 1,489.6 + 211.1 kcal/day % T

24A7F S 0 ZAME Zof| U A4 F|TF (1,489.6 + 211.1 keal/day)2 O| S EA]HOZ =
A Zof| L A 4 H]FF (2,023.5 + 234.9 keal/day) BT} -533.9 + 228.0 keal/day T+ 8-2]5H] (p
Table 1. Comparison of energy intake using 24-hour diet recalls method between weekdays and weekend
Variables Energy intake
Mean + SD (kcal/day) Minimum-Maximum (kcal/day)

Weekday

First weekday 1,515.9 + 220.1* 1,093.9-1,915.8

Second weekday 1,452.2 + 232.6° 977.5-1,807.4

Average of weekday 1,484.1 £ 213.1 1,035.7-1,861.6
Weekend 1,500.7 + 221.4% 1,075.7-1,886.5
TEIN 1,489.6 + 211.1° 1,040.0-1,826.7
TEI, total energy intake estimated by 24-hour diet recalls method.
YMean of energy intake measured by three 24-hour diet recalls method.
2Means with same superscript is not significantly different at p < 0.05 by Tukey HSD test (p = 0.42).
https://doi.org/10.4163/jnh.2020.53.5.476 480
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Table 2. Accuracy of 24-hour diet recalls for estimating energy intake based on difference, bias, maximum errors and RMSE

Energy intake Difference (TEI-TEEp.w) Bias (%)" Maximum negative Maximum positive RMSE
(kcal/day) (kcal/day) error? (%) error® (%) (kcal/day)
TEI 1,489.6 = 211.1
-533.9 £ 228.0 -25.9 £10.5 -42.8 -2.2 578.5
TEEpw 2,023.5 +234.9

Values are expressed as mean = SD.

TEI total energy intake estimated by 24-hour diet recalls method; TEE;,, total energy expenditure measured by the doubly labeled water method; RMSE, root
mean squared prediction error.

YMean percentage error between total energy intake and energy expenditure. ? The largest underprediction. ? The largest overprediction.

<0.001) Rtk Zo|UA A H e} Zof A AH|EF7H] Q28-S -25.9% + 10.5%, RMSE
(root mean squared prediction error)+<= 578.5 kcal/day = LHEFATE (Table 2).

2447+ 3)/% & 0]-&-5to] iOHd Zl Aol A&t ol S HlE2 8.7% HHH, 2ha o]

zmwwﬂ O 4T BN GHYs} o3 002 Y Sl Lk
7 27kt fo)

Bland-Altman ' O 2 Zol| U 2| Ad F| ot Fol| L x| AR| o] U 2| = 5 14 7)ok 2 3 (Fig. 2),
T 7k 2] 3HA 2] B 9] 7} -980.8 keal/day©ll A -86.9 keal/day = 2] O 2 X] 24 LrEFGtT]

Table 3. Accuracy of 24-hour diet recalls for estimating energy intake based on percentages of accurate predictions
Energy intake (kcal/day)  Accurate prediction”  Under prediction? Over prediction?

(%) (%) (%)
8.7 913 0

TEI 1,489.6 + 211.1
TEEouw 2,023.5 +234.9

Values are expressed as mean = SD.

TEI, total energy intake estimated by 24-hour diet recalls method; TEEp,, total energy expenditure measured by
the doubly labeled water method.

The percentage of subject predicted by the 24-hour diet recalls within 10% of TEE,,. ?The percentage of subject
predicted by the 24-hour diet recalls < 90% of TEE. 9The percentage of subject predicted by the 24-hour diet
recalls > 110% of TEEpy.

2,400
2,200
2,000 A

1,800 -

1,600

TEEow (kcal/day)

1,400

1,200 r=0.482, p < 0.05

1,000 T T T T
1,000 1,200 1,400 1,600 1,800

TEI (kcal/day)
Fig. 1. Correlation between the TEl and TEE,, in elderly women (n = 23).

TEI, total energy intake estimated by 24-hour diet recalls method; TEEy,, total energy expenditure measured by
the doubly labeled water method.
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07 +1.96 SD = -86.9

[ ]
-500 - Mean = -533.9

— W T T
1,000 2,000 a= .' 3,000 4,000
|

n [ ] s ~1.96 SD=-980.8

Difference (TEI - TEEpw) (kcal/day)

-1,000 -
Mean of TEI and TEEpuw (kcal/day)
Fig. 2. Bland-Altman plot for the TEl and TEE; in elderly women (n = 23).

TEI, total energy intake estimated by 24-hour diet recalls method; TEEy,y, total energy expenditure measured by
the doubly labeled water method.

ink<}
& AFE ARl S o o] HA S O 2 ZHT FAUA 2HFE 7|Eo 2 3
T3 oI5, T o) AR 24412 SR O] A =5 skt & At gAY A
A AS A (A7 153.0 cm, A F 56.0 kg 2 BMI 23.9 kg/m?)+= 2018'd = 717173 G FR AL 28]
ol HA1H 654 o] o &} 2=l o] st A1F 151.8 cm, A|F 56.5 kg B! BMI 24.5 kg/m?2} -
AFSEATE T ARS] o2 19 38] AARS st Il e, AAA] 7154l glo] 4/
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AL HFRoll et o 4= Utk [30]. Ma 5[3 % EAENC)
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Ql 32]& o2 gt U Aol A= 5 o]
o, 77| o4 14] E ok [33]S =2
AAEEA T
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O

o3¢ o] 2AMSk= o] 7MY A
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keal7} 2-21,489.6 + 211.1 keal/day 2 -25.9%2] A B V&S Bl om T 7t 7o §-o] 5k 2}
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