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19912015 FHEI2& (B8K) EA
IERMEEFEZEBENNTLERE

Foigk, sk, FHEE, X%, skdkE, FEE

P EEFRTBIEHIROEF SRR, JbER 100050

DOl 10.13213/j.cnki.jeom.2019.18610

I

[HE] ADZERUFrFRNERRERHTSTIBEX TN, FEREANGEEREMHESE
1BMR, REEEEERENEERR, HPHEERZNBASEEANEREEEMEX,

[HE] 2FBEALE (BAKX) 60 5 MU LEEEAREEFZEBEANNKPTLEE, BE
FABESRERINANIE S RATIR RE R E IR R 2K,

[ 7535 FRHI B « P ERES ST 71991—2015 FEIN N IE B MEIHEUR, ZAERA
LD BEEMNEE, LUIETEZS. BHEZS. NN EARNAES, 81
JAE RBENIEE 20 7, FAMEREMRIIEFREEN R, RAES 3 X 24/\BSiEREIMm
E MREFEIRME (RRRFEKSG) WEERER, BMEYROIREBYEERER
BREEENBEERARBAR. AAREFRAEFNEY (B8K) 60 %5 KA EEBEAERH
RAR, BERAOFESHRENER IR RSB AR ERNINSTER, %N 19116 NI
XS RIFITIHR

[ZR] 2015 FEHENE (BEX) BEAMBBNRRER. ZEER S5 5Cc HEREW
FIRRETFIIBNKFD 517 637.65ug/d (AN EEEE M E1T) F10.78. 0.70. 74.53.
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Secular trends in dietary micronutrient intakes among the elderly in nine provinces (autonomous
regions) of China from 1991 to 2015 WANG Liu-sen, ZHANG Bing, WANG Hui-jun, DU Wen-wen,
ZHANG lJi-guo, WANG Zhi-hong (National Institute for Nutrition and Health, Chinese Center for
Diseases Control and Prevention, Beijing 100050, China)

Abstract:

[Background] The health problems of an aging population have raised social concerns. A
balanced diet and reasonable nutrient intakes are critical to the improvement of senior lives,
especially micronutrient intakes.

[Objective] This study aims to analyze the secular trends of micronutrient intakes of the residents
aged 60 years and older in nine provinces (autonomous regions) of China, and provide scientific data
for dietary recommendations and formulation of policies to prevent chronic diseases for the elderly.

[Methods] The longitudinal data of nine follow-up visits of China Health and Nutrition Surveys
from 1991 to 2015 were used. By multi-stage stratified cluster random sampling method, urban
communities, county towns, suburban villages, and rural villages were primary sampling units; in
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each unit, 20 households were randomly selected and all household members were interviewed. Dietary intakes were collected by 3-day
24-hour dietary recall, and edible oil and condiment intakes were collected by weighing method. Food consumption was converted into
energy and various micronutrient intakes by an established food composition table. In this study, the participants aged 60 years or above
in nine provinces (autonomous regions) were selected as the study subjects. After excluding those with missing demographic and dietary
data or with abnormal energy intakes, a total of 19116 subjects were included in the study.

[Results] In 2015, the average age-standardized intakes of retinol, thiamine, riboflavin, vitamin C, and vitamin E were 637.65 ug/d (in
retinol activity equivalent) and 0.78, 0.70, 74.53, and 29.08 mg/d, respectively. Thiamine intake decreased slightly from 1991 to 2015.
The intakes of riboflavin and vitamin C (Ps<0.001) were higher in the high-income elderly. Vitamin E intake increased since 1997, but
recovered to 2006 level in 2015. The intakes of calcium, phosphorus, sodium, and potassium in 2015 were 339.06, 832.29, 4741.00, and
1423.45mg/d, respectively. The intakes of iron, zinc, copper, and selenium (Ps<0.001) in the high-income group were higher than those
in the low- and middle-income groups, and the intake of selenium in urban areas was higher than that in rural areas (Ps<0.001); the intakes
of phosphorus, magnesium, zinc, and copper decreased over the years. The proportions of the elderly whose intakes of retinol, thiamine,
riboflavin, vitamin C, and calcium were less than the corresponding estimated average requirements ranged from 59.04% to 98.21% of
total subjects. The participants with insufficient intakes of retinol, thiamine, and vitamin C were on the rise, and those with insufficient
calcium intake accounted for at least 94.61% of total subjects.

[Conclusion] The elderly in nine provinces (autonomous regions) of China are deficient in water-soluble vitamins and calcium, which may
be caused by insufficient intakes of vegetables and milk and dairy products. Suggestions for the elderly include: diverse foods, foods rich

in calcium such as dairy products, aquatic products, and soy products, and micronutrient supplements as appropriate.

Keywords: the elderly; micronutrient; nutrition survey; diet; secular trend
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Table 1 Demographic characteristics of the residents aged 60 years and above in nine provinces (autonomous regions) of China from

1991 to 2015
1431 Fie (%) UK 7
E Gender Age (Years) Household income Urban or rural =it
Year E= % coes o i i & R o Total
Male Female Low Middle High Rural Urban

1991 632 (47.23) 706 (52.77) 857 (64.05) 481 (35.95) 446 (1206.6) 446 (2791.3) 446 (5014.2) 698 (52.17) 640 (47.83) 1338 (100.0)
1993 648 (46.92) 733 (53.08) 897 (64.95) 484 (35.05) 460 (1187.7) 461 (2815.8) 460 (5912.5) 749 (54.24) 632 (45.76) 1381 (100.0)
1997 751 (46.24) 873 (53.76) 1021 (62.87) 603 (37.13) 539 (1338.2) 544 (3144.8) 541 (6388.2) 904 (55.67) 720 (44.33) 1624 (100.0)
2000 856 (46.17) 998 (53.83) 1139 (61.43) 715 (38.57) 617 (1260.0) 619 (4296.8) 618 (9416.7) 1027 (55.39) 827 (44.61) 1854 (100.0)
2004 1001 (47.44) 1109 (52.56) 1214 (57.54) 896 (42.46) 703 (1835.9) 703 (5550.0) 704 (13331.5) 1244 (58.96) 866 (41.04) 2110 (100.0)
2006 1085 (47.03) 1222 (52.97) 1322 (57.30) 985 (42.70) 769 (1890.2) 769 (5627.0) 769 (14964.3) 1419 (61.51) 888 (38.49) 2307 (100.0)
2009 1228 (47.25) 1371(52.75) 1493 (57.45) 1106 (42.55) 866 (3083.3) 867 (9230.8) 866 (21274.8) 1670 (64.26) 929 (35.74) 2599 (100.0)
2011 1314 (47.35) 1461 (52.65) 1614 (58.16) 1161 (41.84)  925(3195.7) 926 (11053.2) 924 (25946.1) 1812 (65.30) 963 (34.70) 2775 (100.0)

2015

1499 (47.92)

1629 (52.08)

1857 (59.37) 1271 (40.63)

1042 (3334.5)

1043 (14275.4) 1043 (33056.6)

2113 (67.55)

1015 (32.45)

3128 (100.0)

CE] * - IMNKFES R B AR RN,

[Note] *: Median household income in brackets.
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Table 2 The average daily micronutrient intake of the residents aged 60 years and above in nine provinces (autonomous regions) of China
from 1991 to 2015

2 (ug) * k& (mg) %EZH (mg) E5eER (mg) #HEZEC (mg) HEZEE (mg) # (mg) # (mg)
Year Retinol Thiamine Riboflavin Niacin Vitamin C Vitamin E Potassium Sodium
1991 544.22+22.53° 1.09+0.03° 0.67+0.06° 14.5410.16° 79.00+2.09** 21.58+0.61° 1555.71£20.89®  6523.15%+157.71%
1993 547.01+22.18° 1.03+0.03* 0.68+0.06° 13.99+0.16™ 79.35+2.05™* 20.64+0.60° 1505.72420.56®°  5818.04+155.21*
1997 576.66+20.45% 0.97+0.03* 0.69+0.06° 13.65+0.14" 78.00+1.89™* 27.11+0.55° 1560.92+18.95®  6250.67+143.11%°
2000 577.00£19.14% 0.93+0.02" 0.70£0.05° 13.05+0.14< 80.58+1.77* 28.05+0.52 1488.19+17.74°  6516.27+133.94°
2004 584.05+17.94% 0.95+0.02" 0.7620.05° 13.31+0.13¢ 83.57+1.66° 28.67+0.48" 1571.57+16.63°  5305.01+125.55%
2006 551.96+17.15° 0.98+0.02°** 0.85+0.05° 12.78+0.12% 80.42+1.59° 29.71+0.46% 1576.22+15.90°  5012.61+120.07%
2009 612.45+16.16™ 0.89+0.02" 0.730.05° 12.99+0.11°% 79.93+1.50° 31.21+0.44° 1582.74+14.98° 4947.01£113.12%
2011 562.39+15.64° 0.80+0.02¢ 0.70£0.04° 12.51+0.11° 71.51+1.45* 34.75+0.42° 1523.21+#14.50®  4908.89+109.48%
2015 637.65+14.73° 0.78+0.02° 0.70£0.04° 12.54+0.10° 74.53+1.36% 29.08+0.40" 1423.45+13.66°  4741.00+103.12°
FEH £5 (mg) B (mg) £ (mg) % (mg) % (mg) £ (mg) 7 (mg) % (ug)
Year Calcium Phosphorus Magnesium Iron Manganese Zinc Copper Selenium
1991 337.137.18* 1053.97+9.27¢ 289.1443.43% 20.35+0.29% 7.5340.14¢ 10.43+0.10" 2.13+0.03¢ 32.46+0.61°
1993 332.84+7.06™ 1005.55+9.13" 279.49+3.38" 18.84+0.29° 6.87+0.14° 10.050.10° 1.95+0.02% 32.05+0.60°
1997 379.7446.51% 940.52+8.42% 302.58+3.12° 22.22+0.26° 6.41£0.13" 10.54+0.09° 2.00+0.02° 37.98+0.55™
2000 382.54+6.09% 897.55+7.88° 280.14+2.92° 21.3740.25* 5.96+0.12" 10.15+0.09* 1.84+0.02° 36.2140.52°
2004 403.35+5.71¢ 952.03+7.38° 299.99+2.73° 21.20+0.23* 6.3710.11%* 10.51+0.08" 1.96+0.02° 38.70+0.49°
2006 383.1745.46% 925.66+7.06* 284.01+2.61° 20.55+0.22* 5.83+0.10° 10.17+0.08* 1.86+0.02* 40.27+0.46°
2009 386.7045.15¢ 911.176.65" 281.47+2.46° 20.54+0.21* 5.70+0.10° 10.07+0.07° 1.83+0.02¢ 39.7540.44¢
2011 363.60+4.98" 858.71+6.44° 265.68+2.38° 19.25+0.20" 5.57+0.10° 9.49+0.07° 1.64+0.02° 39.3840.42°
2015 339.064.69° 832.2916.06° 252.57+2.24¢ 19.94+0.19"¢ 5.06+0.09° 9.1240.07¢ 1.55+0.02° 38.99+0.40°

U] B EDRER (FRPFER) ; BATRFENMEERERITFEEN. » | UNEEETYEIT.

[Note] Results from covariance analysis with adjustment for age; Superscript letters denote statistically significant differences between two groups. *: In

retinol activity equivalent.

&3 2015 FEHKENE (BEK) 60 $ U EFRFEFEEEAFHSAREERRBABR (xts)
Table 3 The average daily micronutrient intake of the residents aged 60 years and above grouped by demographic characteristics in nine
provinces (autonomous regions) of China in 2015

El MEEZ (pg) * iRE (mg) ZEER (mg) EREE (ng) #HEZRC(mg) HEFRE(mg) # (mg) # (mg)
Characteristics Retinol Thiamine Riboflavin Niacin Vitamin C Vitamin E Potassium Sodium
%51 (Gender)
% (Male) 585.29+1141.97° 0.78+0.38° 0.68+0.33° 12.43+5.67°  76.84+138.28" 29.27+25.64° 1421.39+694.18" 4631.28+9387.14°
2Z (Female) 684.20+1451.41° 0.7740.36° 0.70£0.40° 12.5745.67°  72.01#95.14°  28.75+23.31° 1417.89+676.00° 4821.44+9077.56°
F (%) (Age , years)
60~69 658.17+1380.37° 0.81+0.39° 0.71#0.35° 13.11#5.74°  76.56+122.82° 30.88+24.99° 1471.59+677.08" 4630.47+4545.14°
>70 605.57+1207.64° 0.72+0.34° 0.68+0.39" 11.61£5.45°  71.07£110.03° 26.25+23.40° 1343.561688.84" 4876.17+13392.70°
IENIKIE (Household income)
{E (Low) 710.69+1749.45° 0.77£0.40° 0.6340.35° 11.765.64°  67.74%66.68°  28.57+29.22° 1323.21+700.44° 5066.38+14739.72°
i (Middle) 625.61+1168.86" 0.75+0.34° 0.66+0.30° 12.605.60°  71.89+105.26™ 28.55+21.96° 1384.041618.26" 4482.17+4221.14°
= (High) 574.16+860.25° 0.81+0.37° 0.79+0.42° 13.1445.69°  83.34%+161.23° 29.87+21.41° 1551.36+711.65° 4642.70+4516.64°
% (Urban and rural)
KA (Rural) 621.83+1337.22° 0.7740.38° 0.66+0.33° 12.3445.56°  72.85+99.71°  29.64+26.63" 1389.25+690.79° 4910.33+10909.32°
I (Urban) 667.96+1261.10° 0.78+0.34° 0.76%0.43° 12.84+5.89°  77.39+#148.58" 27.66+19.08" 1482.68+667.68" 4355.55+3796.21°
Bl 5 (mg) B (mg) % (mg) # (mg) % (mg) £ (mg) R (mg) 7 (ug)
Characteristics Calcium Phosphorus Magnesium Iron Manganese Zinc Copper Selenium
451 (Gender)
& (Male) 337.254225.68° 832.124332.07° 252.84+120.00° 19.88+13.48°  5.04+2.55° 9.1243.69° 1.56+0.85° 38.52+24.11°
Z (Female) 339.57+227.17° 828.17+309.21° 250.91#114.61° 19.89+11.21°  5.05+4.06° 9.0743.46° 1.54+0.86° 39.25+22.65°
Fi8 (%) (Age , years)
60~69 346.88+239.02° 862.29+323.17° 261.90+116.09° 20.76+11.58°  5.25+2.72° 9.5343.63° 1.62+0.88° 40.32424.10°
>70 326.15+206.12° 782.97+310.28" 237.13+117.32° 18.61#13.30°  4.73%4.22° 8.46%3.39" 1.44+0.80° 36.83+22.09"
W ANIKTFE (Household income)
1 (Low) 315.97+259.83° 801.714341.93° 248.31#128.26° 19.07#13.47°  5.06+2.55° 8.78+3.64° 1.49+0.83° 36.03+23.82°
m (Middle) 325.54+181.13° 813.75+299.52° 245.28+104.35° 19.51+10.24°  4.90+2.77° 9.0043.41° 1.50£0.79° 37.71+20.48°
= (High) 373.83+227.31° 874.70+313.59° 261.91+117.24° 21.08+13.02°  5.16+4.57° 9.51+3.62° 1.66+0.93" 42.96+25.00°
% (Urban or rural)
KA (Rural) 326.93+234.22° 821.33+323.05° 253.58+119.27° 19.90+12.95°  5.14+2.77° 9.03#3.53° 1.55+0.84° 37.81+23.94°
Ik (Urban) 362.44+207.34° 848.25+313.95° 248.19+112.77° 19.85+11.01°  4.84+4.47° 9.2243.66° 1.55+0.88° 41.18+21.94°

U] BEEFRFENERERITER X, *

[Note] Superscript letters denote statistically significant differences between two groups. *: In retinol activity equivalent.
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&4 19912015 FHEENE (BBK) 60 5 RULBEARMEEFRRBNET EARLLHI (%)
Table 4 The proportion of the residents aged 60 years and over below EARs in nine provinces (autonomous regions) in China
from 1991 to 2015

MEBEFFR (Micronutrient) 1991 1993 1997 2000 2004 2006 2009 2011 2015 z P

TIEES (Retinol) 60.91 64.81 61.64 62.73 60.76 62.94 60.52 66.56 66.88 3.781 <0.001
W& (Thiamine) 59.04 62.93 66.87 71.84 71.04 74.56 75.18 84.65 83.09 23.385 <0.001
1Z&EZ (Riboflavin) 91.48 91.67 91.13 89.16 87.25 88.64 88.80 90.74 90.35 -1.557 0.119
#4542 ¢ (Vitamin C) 65.17 62.20 68.90 66.88 62.27 66.88 65.26 71.57 73.08 7.175 <0.001
5 (calcium) 98.21 97.90 96.55 95.09 94.64 94.71 94.61 96.54 97.22 -1.932 0.053
£ (Iron) 4.41 6.30 3.14 2.54 3.18 3.38 3.04 4.79 4.80 0.370 0.711

R5 2015 FHKENE (BBK) 60 5 MU LFRENFEEFEAREERRBNET EARKILLHI (%)
Table 5 The proportion of the residents aged 60 years and over grouped by selected demographic characteristics below EARs
in nine provinces (autonomous regions) in China in 2015

PR Fifg (%) AR 7
MEEEE Gender Age (Years) Household income Urban and rural
Micronutrient = S
M%Ie Fefale X P 60769 >70 X P LLE\EN Mizpdle H'Zh x P ﬁfjl ljl?bfn X P

FI#EEZ (Retinol) 70.45 63.60 16.535 <0.001 6532 69.16 5.017 0.025 72.84 6443 6337 25326 <0.001 69.81 60.79 25.171 <0.001
Fif&Z (Thiamine) 88.19 78.39 53.361 <0.001 80.88 86.31 15.815 <0.001 82.34 84.56 8236 2425 0.298 83.06 83.15 0.004 0.947
1%#EZ (Riboflavin)  93.93 87.05 42.388 <0.001 90.63 89.93 0.425 0.515 93.76 91.47 85.81 40.043 <0.001 92.29 86.31 28.114 <0.001
#EEE C (VitaminC) 7298 73.17 0015 0.904 7146 7545 6.116 0.013 7438 7536 69.51 10.398 0.006 73.07 73.10 0.000 0.985
5 (Calcium) 97.40 9705 0.343 0.558 96.98 97.56 0.928 0.336 9731 98.08 96.26 6.451 0.040 97.59 96.45 3.256 0.071
£ (Iron) 3.87 5.65 5.408 0.020 3.39 6.85 19.7 <0.001 7.01 4.03 3.36 17.236 <0.001 5.16 4.04 1.881 0.170

3 itig
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