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[ Abstract] Objective To investigate the dietary pattern and its influence on frailty in the elderly from a community in Xi’an.
Methods From November 2018 to August 2019, a cross-sectional survey was conducted among the people aged 65 years or older
dwelling in a community of Xi’an. According to the results of Fried phenotype of frailty, they were divided into three groups, that is,
non-frail group, pre-frail group and frail group, with 100 people randomly selected from each group for further dietary survey. The
general socio-demographic characteristics were investigated for the three groups. Dietary questionnaire and factor analysis were
employed to investigate the types and quantity of food in the last 3 days and dietary patterns, respectively. SPSS statistics 25.0 was
used for data analysis, rank sum test or Chi-square test was used for intergroup comparison based on different data types. Multivariate
logistic regression analysis was used to analyze the correlation between dietary pattern and frailty. Results There were 1 693 elderly
people subjected in this study, including 724 in the non-frail group, 694 in the pre-frail group, and 275 in the frail group. The total
prevalence of frailty was 16. 2% (275/1 693), but no significant difference was seen between males and females (15.7% vs 16. 6%,
P>0.05). Two dietary patterns, ordinary and meat-legume-oil diets, were identified through the survey. Compared with the ordinary
dietary pattern, the elderly taking the meet-legume-oil dietary pattern consumed more meat, beans and oil, and significantly higher

amounts of iron, vitamin E and unsaturated fatty acids (P<0.05). For those taking ordinary dietary pattern, the scores of dietary
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factors were obviously higher in the frail group than the non-frail group [ -0.08 (-0.40, 0.36) »s —0.32 (-0.59, 0.06), P<
0.05], so as the pre-frail group and the non-frail group[ —0. 14(-0.43, 0.21) »s —0.32(-0.59, 0.06), P<0.05], respectively.
But for the elderly taking meet-legume-oil dietary pattern, there were no significant differences in the scores of dietary factors among
the three groups (P>0.05). Multivariate logistic regression analysis showed that the score of ordinary dietary pattern was positively
correlated with frailty, and the results were consistent after adjustment for age, gender, number of children, chronic disease, surgical
history, and exercise frequency. Conclusion Frail elderly people are more inclined to the ordinary dietary pattern, which is positively
correlated with the risk of frailty. The elderly should strengthen their intake of nutrients such as protein, fat and dietary fiber.
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Table 1 ~ Comparison of baseline data among three groups [n(%)]
Item Non-frail group(n=100 ) Pre-frail group(n=92 ) Frail group(n=92 ) X? P value

Age( years) 40. 691 <0.001
65<Age<75 78(78.00) 55(59.78) * 30(32.61) **
Age=T5 22(22.00) 37(40.21) 62(67.39)

Gender 1. 447 0. 485
Male 47(47.00) 36(39.13) 37(40.22)
Female 53(53.00) 56(60. 87) 55(59.78)

BMI(kg/m?) 3.076 0.799
BMI<18.5 2(2.00) 3(3.26) 3(3.26)
18.5<BMI<24.0 41(41.00) 34(36.96) 39(42.39)
24.0<BMI<28.0 45(45.00) 37(40.22) 35(38.04)
BMI=28.0 12(12.00) 18(19.57) 15(16.30)

Occupation 1.739 0.419
Mental work 55(55.00) 42(45.65) 45(48.91)
Manual labor 45(45.00) 50(54.35) 47(51.09)

Education 0.518 0.772
Junior high and below 63(63.00) 62(67.39) 58(63.04)
High school and above 37(37.00) 30(32.61) 34(36.96)

Marital status 1.956 0.376
Married/ cohabiting 87(87.00) 74(80.43) 74(80.43)
Other 13(13.00) 18(19.57) 18(19.57)

Number of children 21. 464 <0. 001
0-1 33(33.00) 26(28.26) 17(18. 48) **
2 38(38.00) 44(47.83) 26(28.26)
=3 29(29.00) 22(23.91) 49(53.26)

Visit frequency
Often 86(86.00) 71(77.17) 78(84.78) 3.01 0.222
Other 14(14.00) 21(22.83) 14(15.22)

Monthly income ( yuan)
<5 000 84(84.00) 65(70.65) 66(71.74) 5.805 0. 055
=5 000 16(16.00) 27(29.35) 26(28.26)

Living situation 1.643 0. 440
Living alone 12(12.00) 13(14.13) 17(18. 48)
Living with family 88(88.00) 79(85.87) 75(81.52)

Number of comorbidities 14. 463 0. 001
0-1 93(93.00) 78(84.78) 67(72.83) "
=2 7(7.00) 14(15.22) 25(27.17)

History of surgery 11.178 0. 004
No 91(91.00) 71(77.17) " 67(72.83) "
Yes 9(9.00) 21(22.83) 25(27.17)

Smoking 1.421 0.491
No or occasional 96(96.00) 85(92.39) 85(92.39)
Yes 4(4.00) 7(7.61) 7(7.61)

Alcohol drinking 4.996 0.082
No 92(92.00) 86(93.48) 91(98.91)
Yes 8(8.00) 6(6.52) 1(1.09)

Medication 2.891 0.236
No 48(48.00) 39(42.39) 33(35.87)
Long-term 52(52.00) 53(57.61) 59(64.13)

Exercise frequency 10. 977 0. 004
Not regular 4(4.00) 5(5.43) 15(16.30) *
Regular 96(96.00) 87(94.57) 77(83.70)

Fatigue ( points) 20. 646 <0. 001
<5 84(84.00) 67(72.83) 50(54.35) **
>5 16(16.00) 25(27.17) 42(45.65)

Character type
Introvert 9(9.00) 13(14. 13) 16(17.39) 5189 0.268
Middle 65(65.00) 48(52.17) 51(55.43)
Extroversion 26(26.00) 31(33.70) 25(27.17)

Acute events 7.921 0.019
No 97(97.00) 87(94.57) 80(86.96) *
Yes 3(3.00) 5(5.43) 12(13.04)

BMI: body mass index. Compared with non-frail group, * P<0.05; compared with prefrail group, *P<0. 05.
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Table 2 Comparison of nutrient intake of ordinary dietary pattern based on quartile scores
[M(Q,,0Q5), n=71]

Nutrient <P Pys—Ps, Psy—Ps >Pys P value
Energy(g) 1409.6(1000.4, 1765.7) 1488.1(1215.3, 1697.6) 1467.0(1130.5, 1861.9) 1925.3(1471.2, 3046.1)  <0.001
Protein(g) 39.9(28.9, 46.6) 44.6(35.2, 55.7) 49.8(37.5, 61.3) 65.5(46.6, 93.8) <0.001
Fat(g) 25.9(16.7, 41.0) 35.8(24.4, 46.0) 39.1(28.8, 57.9) 54.9(37.7, 94.7) <0.001
Carbohydrates(g) 256.1(163.1, 323.5) 230.4(177.5, 299.2) 223.3(172.0, 304.8) 286.4(230.5, 456.8) 0. 001
Dietary fiber(g) 5.7(3.7,9.1) 6.9(4.3, 10.6) 8.6(5.4, 13.4) 11.9(7.7, 20.6) <0.001
Calcium(mg) 192.3(130.4, 272.8) 289.5(187. 1, 379.5) 378.7(329.9, 489.3) 524.9(399.5, 904. 1) <0.001
Iron( mg) 13.09.1, 16.9) 13.7(10.6, 18.0) 14.1(10.5, 18.7) 18.9(12.4, 33.3) <0.001
Zinc(mg) 6.2(4.4, 8.2) 6.6(5.0, 8.1) 6.6(5.4, 8.6) 8.9(6.5, 12.3) <0.001
Selenium( pg) 21.1(17.3, 27.0) 24.3(18.7, 31.0) 29.2(23.3, 37.1) 40.3(29.0, 60.7) <0.001
Vitamin A(pg) 129.8(57.0, 256.4) 226.2(157.5, 300.3) 310.3(223.7, 406.7) 427.7(324.7, 728.2) <0.001
Vitamin E(mg) 15.1(10.8, 24.8) 18.8(10.6, 31.9) 23.8(14.1, 31.5) 30.0(18.0, 44.2) <0.001
Vitamin C(mg) 30.3(10.9, 55.2) 39.1(22.0, 61.1) 49.2(30.3, 71.2) 77.4(50.3, 109.6) <0.001
Polyunsaturated fatty acids(g) 6.7(4.7,12.0) 8.6(4.7,15.4) 10.4(6.0,14.9) 12.9(6.4,21.3) 0.001
Soy protein(g) 0.8(0.0, 2.7) 0.0(0.0, 1.6) 0.0(0.0, 1.6) 0.0(0.0, 2.1) 0. 346

Table 3

®3 AEMEREXBEFEATRRERABNERZBENELER

Comparison of nutrient intake of meet-legume-oil dietary pattern based on quartile scores

[M(leo,x)y n=71]

Nutrient <Py Pys—Py Psy=Pss >Py5 P value
Energy(g) 1315.5(964.6, 1680.5) 1487.8(1103.8, 1780.8) 1479.2(1267.7, 1816.2) 1998.9(1550.5, 3046.1)  <0.001
Protein(g) 39.4(28.9, 50.3) 42.5(34.9, 50.8) 47.6(38.3, 57.5) 70.0(50.6, 112.7) <0.001
Fat(g) 26.5(16.7, 39.1) 32.3(20.8, 43.1) 38.6(32.2, 54.3) 63.9(46.3, 93.6) <0.001
Carbohydrates(g) 227.4(164.4, 290.4) 238.0(159.1, 326.2) 245.8(174. 1, 310.6) 293.4(219.4, 481.6) <0.001
Dietary fiber(g) 4.6(3.0, 8.8) 6.5(4.4, 10.2) 8.2(6.1, 11.1) 12.7(8.8, 23.3) <0.001
Calcium(mg) 346.6(218.9, 467. 1) 303.3(169. 8, 408.4) 348.4(212.9, 477.7) 471.4(300.2, 808.9) <0.001
Iron(mg) 10.9(8.4, 14.1) 13.5(10.4, 16.4) 13.9(11.3, 17.8) 24.7(16.9, 38.1) <0.001
Zine(mg) 5.9(4.4,7.3) 6.6(4.9, 8.3) 6.8(5.5, 8.9) 9.5(7.3, 14.9) <0.001
Selenium( pg) 24.0(17.3, 28.8) 25.2(19.3, 34.8) 26.7(23.1, 36.2) 43.5(29.3, 72.7) <0.001
Vitamin A(pg) 213.6(95.9, 317.8) 225.0(154.0, 339.4) 297.2(184.7, 386.9) 433.9(272.7, 641.2) <0.001
Vitamin E(mg) 11.7(7.7, 16.9) 17.2(12.1, 25.2) 24.1(15.3, 32.7) 42.2(30.9, 59.6) <0.001
Vitamin C(mg) 27.9(17.2, 48.4) 40.5(23.1, 58.3) 50.0(34.0, 84.8) 74.9(49.2, 109.1) <0. 001
Polyunsaturated fatty acids(g) 5.2(2.4,8.0) 7.8(5.6,12.2) 11.1(6.7,15.5) 19.6(12.5,29.3) <0.001
Soy protein(g) 0.0(0.0, 0.4) 0.0(0.0, 1. 1) 0.3(0.0, 1.6) 2.7(0.8, 7.9) <0.001

&4 logistic BIIFH TR RN SR FAIME XM (R 1)
Table 4 Logistic regression analysis of dietary pattern and frailty (Model 1)
Group Assignment B P value OR 95%CI

Pre-frail Intercept 0.470 0.153

<P, -1.009 0.019 0.365 0. 157-0. 845

P,s—Ps, -0.514 0.247 0.598 0.250-1.428

Psy=Pss -0.509 0.239 0.601 0.258-1.402
Frail Intercept 0.758 0.015

=P, -1.702 0. 000 0.182 0.076-0.435

Pys—Ps -0. 635 0. 134 0.530 0.231-1.217

Psy—Ps -1.020 0.018 0.361 0. 155-0. 840

Independent variables included dietary patterns based on quartile scores, as well as other potential contenders,

index, number of children, comorbidities, surgical history, and exercise frequency. Model 1 :unadjusted.

including age (years), gender, body mass
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&5 logistic B ERRNX S RBAIMXME (KRB 2)

Table 5 Logistic regression analysis of dietary pattern and frailty (Model 2)
Group Assignment B P value OR 95%CI
Pre-frail Intercept 3.116 0. 000
<Py -0. 945 0.041 0.389 0. 157-0. 962
Pys—Ps -0.370 0.436 0.691 0.273-1.750
Pso=Pss -0.353 0. 444 0.702 0.284-1.735
65 years << Age<75 years -1.282 0.001 0.277 0.131-0. 588
Gender( male) -0.533 0.098 0.587 0.312-1.103
BMI<18.5 kg/m2 -0.035 0.973 0. 966 0.125-7.492
18.5 kg/n12 <BMI<24.0 kg/m2 -0.570 0.229 0.566 0.223-1.432
24.0 kg/m* <BMI<28. 0 kg/m? -0.334 0. 480 0.716 0.284-1. 809
Number of children(0-1) 0.528 0.247 1. 696 0.694-4. 143
Number of children(2) 0.745 0.070 2.107 0.941-4.720
Number of comorbidities(0—1) -0.738 0.163 0.478 0.169-1.350
History of surgery(no) -1.278 0. 005 0.279 0. 114-0. 682
Exercise frequency ( not regular) 0. 159 0.828 1.172 0.280-4.897
Frail Intercept 5.190 0. 000

<Py -2.260 0. 000 0. 104 0.036-0. 303
Pys—Psy -0. 662 0.183 0.516 0.194-1.368
Pso=Pss -1.128 0. 026 0.324 0. 120-0. 871
65 years << Age<75 years -2.088 0. 000 0.124 0.054-0. 284
Gender( male) -0. 670 0. 066 0.512 0.251-1.046
BMI<18.5 kg/n12 0. 365 0. 746 1.441 0. 159-13. 069
18.5 kg/m* <BMI<24. 0 kg/m> -0.151 0.778 0. 860 0.301-2. 456
24.0 kg/m2 <BMI<28.0 kym2 -0.099 0. 854 0.905 0.314-2.612
Number of children(0-1) -0.461 0.358 0. 630 0.236-1. 686
Number of children(2) -0.477 0. 280 0. 621 0.261-1.475
Number of comorbidities(0—1) -1.367 0.010 0. 255 0.091-0.717
History of surgery(no) —-1.708 0. 000 0.181 0.069-0. 474
Exercise frequency ( not regular) 1.262 0.057 3.532 0.964-12.938

Independent variables included dietary patterns based on quartile scores, as well as other potential contenders, including age (years), gender, BMI,

number of children, comorbidities, surgical history, and exercise frequency. Model 2 adjusted by age, gender, BMI, number of children, comorbidity,

surgery history and exercise frequency. BMI; body mass index.
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