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Designing of a data-based semi-quantitative food frequency questionnaire of the nutrient
intake in the urban and rural areas of Chongqing

ZHOU Zi-yuan, WANG Wen-chang, SUN Hua-ming, SUN Li-ping, CHEN Guo-hua, Toshin Takezaki, Kazo Tajima, CAO
Jia (Department of Hygiene Toxicology, College of Military Preventive Medicine, Third Military Medical University, Chongging 400038 China)

Abstract: Objective To design a semi-quantitative food frequency questionnaire (SQFFQ) that covers com-
prehensive food and nutrient intake for both urban and rural populations in Chongging. Methods The dietary data
were collected with 3-day weighed food records(3-day WFR) in urban and rural aras of Chongging. We calculated
the intake of 35 nutrients according to Standard Food Composition Tables for China. For each nutrient estimated by
percentage contribution analysis (CA) and multiple regression analysis (MRA ), foods with up to a 9% contribution
or a 0.90 cumulative R were selected as items for QFFQs. The food items of the combined SQFFQ were selected
from all items listed in either urban or rural SQFFQs. Results No significant difference in the mean intake of ener-
gy, protein and carbohydrate was found between the urban and rural residents. The latter consumed mow fat than
their urban counterparts. We selected 119 food items for the combined SQFFQ, including 22 specific items for the ur-
ban SQFFQ, 6 for the rural, 78 for both and 13 additional items. The combined SQFFQ vered 33 nutrients with up
to a 90% contribution in each area. Conclusion The data-based SQFF(Q) should be suitable to cover both urban and
rural populations. The reliability and reproducibility tests are needed to be further studied.
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Tab 1 Comparison of the intake of 35 target nutrients by area and gender according to 3-day WFR
Male Female Male and Fenule
Nutrients x
Urban( n=50) Rural(n=53) Urban( n= 50) Rural (n=51) Urban( n=100) Rural(n= 104) P Vale ™"
Age 43.5046.00 44. 80 1-6. 40 46.10146.20 46.20+6.30 44.80+6. 30 45.50=+6. 30
Eneigy (kcal) 2 552.604715.70 2 702.30 +844.50 2048.90 +510.50 2181.00£512.50 2300. 80668. 30 2 446.70-£745. 80 0.143
Protein(g) * 87.30+26.20 86. 40+26. 10 74. 30+24. 30 71. 20+21.90 80. 80=+26. 00 78.90 +25.20 0.600
Fat(g) 93.30455.20 113. 60£72. 50 79. 00=38. 60 91. 10+44.10 86.2047.90 102.60 +61. 10 0.035
Animal 46.90130.50 52. 30+60. 00 43. 001+22. 90 43. 00128.40 45.00426.90 47.70 +47.20 0.610
Vegeable 45.40+45.20 60. 20+44. 30 35. 40+29. 80 47. 30430.20 40.40+38.40 53.90 +38.40 0.013
Maine 0.9342. 12 1. 071 8 0. 59+1.07 0. 89+1.58 0.7611.68 0.98+1.71 0.353
C ahohydrate(g) * 314.80+103.90 312. 00£85. 90 260. 10£80. 20 270. 10+57.60 287.50+96.30 291.50 +76.00 0.740
Total Fiber(g) * 10.57+5. 55 11. ¥+7. 92 9.2145.98 8.20+3.9 9.89+5.78 9.65+6.44 0.778
Caoten(g) 5654.405 484.10 5 096. 20+4404.70 4 697.80743 899.3 4 139. 301-3447.10 5 176.101+4758.40 4 626.90 +3 974. 20 0.371
Vitamin A*g) 333.30+718. 10 399.30 17 547. 70 364. 504994 30 213. 40+245. 90 348.90+863.00 308.20 +570. 70 0.690
Total REQ(#g) 1275.80F1 116.80 1 248. 80+1082.20 1 147. 5041 288.20 903. 50+624. 50 1 211.70+1201.30 1 079. 404-900. 40 0.374
Vitamin B, (mg) 1.81+1. 46 2. 1342.09 1. 2040.75 2.08+£2.20 1.514+1.19 2.1142.14 0.014
Viamin B,(mg) 1.02+0. 47 1. ¥£0.50 0. 94+0.51 0. 83+0.31 0.98+0.49 0.93+0.43 0.503
Niotinic acid (mg) 17.10%5. 40 16. 8015.30 14. 40+5.40 12. 90+4.70 15.8045.50 14.90 +5. 40 0.252
Viamin C(mg) 82.60+53.20 87. 40£57. 10 79. 50+38. 00 68. 50+36.10 81. 10+46. 10 78.10 +48.60 0.658
Viamin D(mg) 34.80=+30.70 35. 30+28. 60 30. 20+17. 50 32. 90+25.40 31.50+25.10 28.20 +27.70 0.380
Viamin E(mg) 31.30+16.50 35. 70+34. 60 28. 20+15. 30 30. 70£18.60 29.80+15.90 33.30 £27.70 0.274
Potassium(mg) 2122.50 +632.60 2176.60+543.20 1 850.80+633.10 1 712. 10+=473. 70 1 986. 70+644. 30 1 948.80 +-558.90 0.654
Sodium (mg) 3297.90 1 568. 40 4639.902 576.90 3 094.90+1430.30 3 634.40+1528.00 3 196. 40£1496.80 4 146.80+2177.30 <20.001
Caleium (mg) 457.40+212. 80 476. 80+182. 40 405. 10+155. 10 411.20£150.50 431. 20+187. 10 444. 60 £169.90 0.592
Magnesium(mg) 317.40+92.40 315. 80£79. 80 294. 20+108. 80 262.30 +75. 10 305. 80£101. 10 289.60 +81.70 0.207
Tron(mg) 24.70+8. 30 28. 70+23. 90 22. 00£9.90 21.10+7.10 23.30+9.2 25.00 £18. 10 0.417
M anganese (mg) 7.462. 64 7.73+2.86 7.25+4.96 6.894+2.78 7.35£3.95 7.3142.84 0.944
Zinc(mg) 12.8043. 80 13. 3043.60 12. 4016.90 10.54+2.90 12. 60+5.6 11.90£3.50 0.293
Copper (mg) 2.55+1.24 2. 46+0.90 2.37E1.16 1.98 +0.62 2. 46+1.20 2.2240.81 0.103
Phosphoms (mg) 1 179. 40+294. 90 1 194.40-+285.00 1 007.80+248.60 1 002.00+237.80 1 093.60 4-284.70 1 100.00 +278.90 0.871
Selenium(tg) 52.10%25.00 48. 30+22. 50 45.30+19. 90 44.90+19.10 48.70 +22. 80 46.60 +20.90 0.509
Cholesterol (mg) 375.00+248. 00 438. 30+364. 10 378. 60=+-205. 80 417. 00+289. 0 376.80 +226.70 427.90 £328.00 0.199
SFA () 25.807419.40 32. 40£19. 20 20. 90+12. 50 25. 50+£13.60 23.40 +16.40 29.00 £17.00 0.017
MUFA (g) 42.20+26.70 54. 20+39. 70 35. 60£19. 00 43. 70+22.40 38.90+23.30 49.10432.70 0.012
PUFA(g) 20.80+12.50 23. 50=£16. 90 18. 70+8.20 18. 60£9.40 19. 80 £10. 60 21.10£13.90 0.452
Oldc acid(g) 29.60422.30 38. 80£24. 90 24. 70+15. 30 29. 80£15.30 27.10+19.20 34.40 +21.20 0.011
Linoldc acid(g) 17.00+10. 50 19. 20+12. 60 15. 40+6.80 15. 00£7.30 16.22 +8.80 17.10 £10. 50 0.515
Linolenic acid( ) 3.60E2. 40 4. 10+4. 70 3.20£1.80 3.50+2.30 3.40+2.10 3.80£3.70 0.353
FPA (g 0.0140. 03 0. 01£0. 02 0.0140.01 0. 01£0.02 0.01 +0.02 0.01 0. 02 0.252
DHA (g) 0.0240. 06 0. 01+0. 03 0. 003+0. 01 0. 01£0.02 0.01 +0.04 0.01 40.03 0.967
N3-PUFA(g) 3.70+2. 40 4.20+4. 70 3.30+1.80 3.50+2.30 3.50+2.10 3.90+3.70 0.356
N6-PUFA (g) 17.10%10. 50 19. 20+12. 60 15. 40+6.80 15. 00+7.30 16.20 +8. 80 17.10+10. 50 0.515

*. Significant difference was found between males and females in both rural and wban ares; **: Student’ s ¢ test
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Tab 2 Comparison of the intake of macronutrients by area and gender according to THE second 3- day WFR in validity test
Nutrions Male Female Male and Fenule
Urban( n=50) Rural(n=53) Urban( n= 50 Rural(n=51) Urban( n=100) Rural(n=104) P Value ™"
Age 42.3+6.8 43.6 £5.8 4.345.2 45.816.7 43.346. 1 44.816.3
Enewgy (kcal) * 2380. 44-296.3 2548.8 +389.0 2154.8 300.5 2194.5+377.1 2246.67329.0 2414.0+513.0 0.052
Protein(g) * 85.8+22.2 96. 2421. 7 79.1£15.4 79.0+18.6 82.4+19.8 87.3421.7 0.241
Fat(g) * 89.6+31.7 94.3433.9 86.3+£25.7 86.5122.7 87.9428.3 90.3428.6 0.683
Cabohydrate(g) * 298.3453.2 323.5472. 3 263. 94-39.8 276.5456.6 288.11452.0 299.1468.1 0.135

*. Significant diff erence was found between males and females in both rural and uthan area;

r
*%, Student s ¢ test
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Tab3 Percentage contrbution of the top 10 foods for energy protein. fat and carbohydrate in the wban and rural areas( %)
Energy Protein Fat Cabohydrate
Uban Rural Urban Rurd Urban Rual Urban Rural
Polished rice 30.1 Polishedrice  32.1 Polished rice 175 Polished rice 204  Rape al 0.0 Rapeal 2.3 Pdishel ice 55.1 Polisted nce 60.1
Rape al 10.2  Rape oil 122 Hosdem 80 PakMwcle) 74  Freh prk 5.3 Tlad B.5 Refined flour 10.3 Refined Haur 16.6
Fresh pork 6.2 Rdired flar 7.7  Pok Muscle) 65  Refned flour 70 Salad oil 1.5 Pork(Fav) 2.2 Noodle 7.9 Pea 2.8
Refined flour 5.5 lad 5.1  Fresh pok 539  Chicken egg 54 Pak(Fav) 7.5 Fesh prk 9.7 Horsebean 5.0 Polished glutimws 2.7
Noalle 45 Pok(Fa) 4.6 Chicken eg 48  Freh pak 45 Lad 6.2 Salad oil 4.7 Polished duiimus 2.9 Noodle 2.5
Salad oil 3.9 Fresh pok 4.3 Reined four 46 Pa 44  Pak(Rb) 3.8  Tdter 2.7 Pea 2.3 Potao 1.6
Horsebean 3.8 Pea 2.0 Pok [Rib) 37 Totier 39  Chicken egg 2.6  Chicken egg 2.4 Bean amd 2.2 Soybean noodle L5
Pork(Fat) 2.5 Sdadol 1.8  Noodle 36 Baon 34  Pdished fice 2.1 Duck 2.3 Soybean noodle 1 Horsebean 1.4
TLard 2.1 Pok Muscl) 1.7 Pe 35 Fsh 34  Pak(Msde) 1.9 Pork(Rb) 2.2 Steamed breal 0.9 Bea ad 0.9
Ardent syirit 1.9 (hicken egg 1.7 Chicken 33  Dried beanard 28  Sausage 1.8  Sausage 2.1 Ldus oot 0.8 Lotus root 0.6
4 SQFFQ %)
Tab 4 Nutrient coverage of the foods in the SQFFQ( %) 3
Nubms o0 [ SQTO T Conbined YT 3.1 RHAE RERAGRS ER
Urban area Rural area Utrban area Rural aea
Energy(k cal) 97.0 9.1 97.1 9.6 (1992) ’
Protein () 95.2 9.2 9.5 93.4 ( ) N
Fat(g) 97.7 95.5 97.8 95.7 , ,
Carbohydrate(g) 97.3 98.2 97.3 98.9 [
Total fiber(g) 91.7 %.5 92.7 9.9 ’
Caroten(g) 96.9 97.8 98.8 98. 1 '
Vitamin A (itg) 96.6 97.6 9.7 97.7 ’ Bi. . +SFA MUFA
Total RE)(tg) 96.8 97.7 98.2 98.0 , . D
Vitamin B;(mg) 97.0 98.2 97.1 R.6 y s
Vitamin B, (mg) 93.7 9.9 9.6 95.8
Nicotinic add (mg) 93.5 93.2 9.2 9.3 ’
Vitamin C(mg) 95.4 92.0 9.6 93.3 ; @
Vitamin D(mg) 97.0 9.5 97.0 9.6 ’ 10
Vitamin E(mg) 96.2 97.5 9.4 97.8 ’ N ’
Potassium(mg) 95.1 %.9 95.9 95.9 . . 1992
Sodum(mg) 99.2 9%.8 9.2 R%.9 ( )
Calcium(mg) 94.3 91.9 9%.8 93.2 [
Magnesium(mg) 93.9 95.9 9.4 97.4 ’
Tron (mg) 94.3 95.5 9.8 9.8 3.2%, 10.7 %.
Manganese(mg) 91.9 9.2 92.1 91.7
Zinlzimg) i 95.2 9.1 95.5 9.9 26.5%
Copper (mg) 90.1 9.3 9.3 95.6 50. 8%’
Phosphorus (mg) 94.9 9.6 9.3 9.7 20. 4%, 138. 7%,
Selenium(Mg) 92.2 91.7 92.7 92.6
Cholesteroll(gg) 94.6 88.0 %.9 88.5 14.3 % ’
SFA(g) 98.3 95.7 98. 4 95.8 2. 4%. ,
MUFA (g) 98.6 95.3 R%.6 95.3
PUFA (g) 98.6 97.0 9¢%.7 97.1
Oleic acid(g) 98.1 93.4 98.2 93.5 °
Linoknic acid(g) 98.6 9.8 98.6 96.9 N
Linokic acid(g) 99.3 98.4 9.3 9.5 37 %’
EPA(g) 65.1 2.7 65.1 74.7
DHA(gg) 59.7 69.5 59.7 76.0 A ( 27.5%. 16. 9%)[”’
N3-PUFA(g) 99.1 98.2 9.1 98.4 2001 (30
N6-PUFA (g) 98.6 9.8 98.6 97.0 ~60 ) (25% ~30%)[7| , 1998
*; Containing 100 foods; **. Containing 84 foods; ***. Corr (33. 39",

taining 106 foods

b
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