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Reproducibility and validity of a food frequency questionnaire developed for children and adolescents in Beijing,
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Abstract: Objective To evaluate the reproducibility and validity of a food frequency questionnaire (FFQ) among chil-
dren and adolescents in Beijing. Methods A total of 130 school children and adolescents aged 10~17 years old were en-
rolled in Beijing, China. Two FFQ surveys and four 24-hour recalls were collected over a 6-month period. Reproducibility was
evaluated by comparing two FFQ surveys; validity was evaluated by comparing the 24-hour recalls against FFQ data. Re-
sults Except for protein, phosphorus and zinc, intakes of the other nutrients were not significantly different between two
FFQs (P>>0. 05). Nutrient intakes between two FFQs showed positive correlation (P<C0. 01). Pearson correlations ranged
from 0. 32 (for calcium) to 0. 52 (for zinc) ;and better in girls than in boys (0. 49 vs 0. 32). Regarding the FFQ's validity,
nutrient intakes from FFQs were greater than 24-hour recalls (P<C0. 01). After adjusted for total energy and intra-individual
variation,all nutrient intakes showed positive correlation (P<C0. 05) ,and the correlations became stronger, The adjusted cor-
relations ranged from 0. 27 (for vitamin A) to 0. 53 (for zinc), with a mean of 0. 38. For quartiles of the intakes, rates of
FFQs and 24-hour recalls agreement were between 66, 2% (for vitamin E and calcium) and 79. 2% (for iron) ,and misclassi-
fication to an extreme quartile was low (6.2%). Conclusions The reproducibility and validity of the FFQ are modest and
acceptable, It is feasible to use FFQ to assess the target population’s dietary intakes.

Key words: food frequency questionnaire; 24-hour diet recall; reproducibility; validation; children; adolescents
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Tab.1 Comparisons of nutrient intakes estimated by the two FFQs (medians and interquartile ranges)

RENERE FFQ1 FFQ2 PE" ERED
HBEE (kCal/d) 2 830.7(1 712.1~3 820. 3) 2 366.0(1 840.7~3 532.9) 0.078 —16.4
BEHE (/D 115. 0(72. 9~170., 0) 92.6(72, 2~144. 8) 0.01 —19.5
BEH (g/ D> 90.0(51. 1~137. 4) 71.9(49. 2~125.7) 0.105 —20.1
BARAL AW (/D 380. 2(252. 8~544, 3) 346, 7(254. 5~492. 2) 0.213 —8.8
#EE A(pugRE/D 903. 3(600. 2~1 660. 8) 908. 5(544. 5~1501. 9) 0. 456 0.6
#HHEE Clmg/d) 127.0(73. 2~235. 2) 122. 2(67.4~219.7) 0. 441 —3.8
$HAE E(mg/d) 22.0(13.9~38.0) 21.0(13.7~29. 4) 0.112 —4.5
4% (mg/d) 958.2(644. 9~1 357.0) 951. 3(683. 7~1 247.5) 0.071 —0.7
B (mg/d) 1 697.8(1 065. 9~2 344.7) 1 433.8(1 116.0~2 012. 4) 0. 008 —15.5
£ (mg/d) 420. 6(287.5~607.0) 409. 2(286.6~561.7) 0.155 —2.7
# (mg/d) 28.2(18.2~43.0) 24.8(18.6~37.4) 0. 082 —12.1
2 (mg/d) 16. 1(10. 5~24. 4) 14.1(10. 5~21. 7) 0.014 —12.4

i PN Wilcoxon f 5 # AR &R, 27 %=(FFQ2—FFQ1/FFQ1) X100%.
* 2 FFQLEFFQ2 B EREFEEBNER Pearson X2 # (n=130)
Tab. 2 Pearson correlation coefficients between nutrient intakes according to the two FFQs for comparative reproducibility(n=

130)

J Fay FaN Fay
B R R Pt renergytt —— —FRE) P
iR (kCal/d) 0.49 — 0. 38 0.52 0.51 0.49 0.51 0.46
B GE/D 0.50 0.25 0.38 0.54 0.48 0.53 0.50 0.51
BeRE (g/d> 0.47 0.22 0. 44 0.43 0. 38 0.56 0.45 0. 50
ARG (g/D 0.37 0.35 0.17 0.48* 0.43 0.32 0. 40 0.28
# R A(ugRE/D) 0.35 0.29 0.28 0.43 0.32 0.41 0.36 0.28
% & Clmg/d 0.35 0. 41 0.29 0.42 0.37 0.33 0.43 0.25
#H & E(mg/d) 0.41 0.42 0.33 0.48 0.41 0.42 0.32 0.45
5 (mg/d) 0.32 0.38 0.17 0.44* 0.27 0.38 0.18 0.42
# (mg/d) 0. 50 0.23 0.35 0.57 0. 46 0.55 0. 49 0.51
£ (mg/d) 0.42 0. 30 0.23 0.50* 0. 42 0. 44 0.43 0. 42
# (mg/d) 0. 46 0.43 0.33 0. 50 0.48 0.45 0. 49 0.43
B (mg/d 0.52 0. 45 0. 45 0.51 0.51 0.55 0.52 0.52
EHHERRE 0.43 0.34 0.32 0. 49 0.42 0. 45 0.42 0.42

FERE LR loge BJ A ERL A, O K EWH Pearson % FHK, " P<0.05. ¥ EHEHEFEABRLEEFTNCERKZENE/L 000 kCaD ¥y
Pearson 4 % % #.
% 3 24-HDR_a -'—ﬁ FFQ_a ﬁgﬁﬁgﬁiﬁj\itt&[l\/{(f)%’wpm):l

Tab. 3 Comparisons of mean nutrient intakes estimated from the FFQs and four 24-HDR (medians and interquartile ranges)

REEERER 24-HDR_a FFQ_ a P~ EREN)
HBEE (kCal/d) 1.833.6(1 525.7~2 382.9) 2 667(1 955.9~3 648.0) <0. 001 45.5
BEHRGe/d 72.6(56. 2~86. 8) 109. 7(79. 1~155. 0) <0. 001 37.1
BEH (g/ D 59. 3(46. 3~77.2) 85. 4(57.1~130.5) <<0. 001 44,0
AL EY (/D 269.7(218. 2~334. 6) 379.8(277.6~497. 4) <<0. 001 40. 8
#EE A(ugRE/D 544, 6(364, 2~728.5) 1 078. 3(653.5~1754. 8) <C0. 001 98. 0
4 #E Clmg/d) 113. 4(71. 9~169. 9 147.9(85. 6~231. 3) 0. 001 30. 4
#HHEE E(mg/d 14. 4(10. 6~19. 2) 23(16.1~33.8) <0. 001 59.7
£ (mg/d) 601, 2(416. 6~745.1) 988. 6(759. 2~1 307. 0) <C0. 001 64. 4
B (mg/d 1 063.6(841.5~1 299, 9) 1 611.1(1 240.2~2 096. 2) <<0. 001 51.5
# (mg/d) 284, 5(226. 4~351. 3) 445, 2(328.9~567.5) <C0. 001 56.5
£ (mg/d) 19. 3(15. 5~24. 8) 27.6(20. 3~38. 4) <C0. 001 43.0
B (mg/d 10. 3¢8.3~12.8) 15.9(11.5~21.7) <20. 001 54. 4

i Wilcoxon £ E# MR LR, " £ 5% =(FFQ_a—24-HDR_a )/24-HDR_a X100%,
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R4 FrQa524-HDR a gk EREFEZEBNERM Pearson
tHEa
Tab. 4 Pearson correlation coefficients for the FFQ_a and

24-HDR_a for comparative validity

BEEERER r®  r_energy®* r_variance®* ICCd*
EEER (kCal/d) 0.32*% - — 0.50
EHE(g/D 0.30*% 0.33 0. 40 0. 36
fE BT g/ 0.31% 0.21 0.28 0.28
AR EY (g/D 0.31* 0.26 0.29 0.51
#AR A(pgRE/D 0.27* 0. 30 0.45 0.15
AR Clmg/d 0.16 0.18 0.27 0.16
AR E(mg/d 0.09 0.24 0.36 0.17
45 (mg/d) 0.19% 0.38 0. 44 0.42
B (mg/d 0.31* 0.42 0.48 0.45
B (mg/d) 0.24*% 0. 30 0.35 0. 42
% (mg/d) 0.34*% 0.31 0.39 0.31
4 (mg/d) 0.36* 0.42 0.53 0.29
FH 0.27 0. 30 0.38 —

EiEFFL loge ¥ N EA LA, P<0.05;° & # B H Pear-
son MARK P HHARTEXHBEBERN(EHRZTENE/L 000
kCal) # Pearson M % R & 3¢ % 7_energy # TR EMENE R B W
Pearson #1% %% ;¢ % 4 K 24-HDR B B2 R ¥ A FWE W A WA %

2.3.3 WafigdA—3FR X 24-HDR_a # FFQ
_a WEFRRBEA RS AT oA H R ER
WS XT B AR 47 X 43 (L [R) 28 /0 AR <08 28 1 L i D
66. 2% (MEAEE ESFE 79. 2% (80 , 3 73. 0% . 8
FEE A 43 CFRRR 2 40D B L BN 4. 6 00 (B 1 B Wl R
BEZE 9. 2% (55), F1 6. 2%, 3-7R FFQ XBFR X4
HRER MEFRRBAKTX pERL. RKS,

R5 FFQ a5 24-HDR a EEREFEBAEZEANS
sy H—HESH(X)

Tab.5 Agreement for FFQ_a and 24-HDR_a for compara-
tive validity (%)

RMAEFRERY fHFIE AMHH HR14H HR2Z4
HEER (kCal/d) 36.2  40.0 17.6 6.2
EHE (/D 33.8  37.0 24. 6 4.6
fE BT g/ 37.7 33.8 20.8 7.7
KA Y (g/D 31.5  43.1 19. 2 6.2
#AER A(pgRE/D 34,6 43.9 14.6 6.9
#i4EE Clmg/d) 27.7 42.3 24.6 5.4
WA E E(mg/d 23.8 42.4 25.3 8.5
45 (mg/d) 32.3  33.9 24.6 9.2
s (mg/d) 32.3  40.0 23.1 4,6
£ (mg/d) 27.7 44.6 21.5 6.2
# (mg/d) 34.6  44.6 16. 2 1.6
B (mg/d) 34.6  43.1 17.7 4,6
3 32,2 40.7 20. 8 6.2

3 i

3.1 4&F Rockett 2%} 9~18 B JLEFH P EH
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TR 0. 43, SEAIILEFT LEMRLGEFEHU, B
RNEBEBITHEE. BILEEDE FFQ 5 KK
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i1 mF 24-HDR Fif8 455, m T3 B 1 — 25
ARG RY, AFILEFESESFTEYREY
By E WA RE S7, DL S 5 R R S X O B B
AR R B L 0 T B A R ST M B SR W
FEA—EMNRE, TREERIESSEELAD
HE FFQ M E R RBAL SRR,
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