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ABSTRACT

This study was conducted to compare the nutritional status, nutrient intakes, and chronic
disease risks of Chinese elderly people. MNA (Mini Nutritional Assessment) developed for elderly
people was used to determine their nutritional status. In this study, participants consisted of
148 urban residents aged 65 years and over residing in three cities in Shandong Province, China.
Participants were 67 (45.3%) men and 81 (54.7%) women, and average age was 72.8 years. According
to MNA score, 77.7% of participants were ‘well nourished’, 22.3% were ‘at risk of malnutrition’,
and 2% were ‘malnourished’. Nutritional status was divided into two groups by MNA score
as ‘well nourished’ and ‘malnourished’, which was formed with the combination of ‘at risk of
malnutrition” and ‘malnourished’. Compared with the well nourished group, the malnourished
group was older, and physical status indicators such as weight, BMI (Body Mass Index), and
calf circumference of the malnourished group were much smaller. The malnourished group had
higher prevalence rates of heart disease and stomach disorders while the well nourished group
had a higher rate of hypertension. There was no significant difference between the malnourished
group and well nourished group in nutritional intake below Chinese DRIs (Dietary Reference
Intakes) among elder males. A higher proportion of elder females showed insufficient intakes
of energy, protein, vitamin A, vitamin E, and zinc in the malnourished group compared to the
well nourished group. The INQ (Index of Nutrition Quality) of calcium, magnesium, zinc, iodine,
and most vitamins was less than 1 in both the malnourished and well nourished groups.
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17~23,57%0-2 JEakQ e e (at risk of malnutrition),
247 o] k% (well nourished)3t AEl 2 T3
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Table 1. General characteristics of the subjects

Age Male Female Total
(n=67) (n=81) (n=148)
65~74 40 (59.7" 57 (70.4) 97 (65.5)
75~84 18 (26.9) 57 (70.4) 38 (25.7)
85~ 9 (13.49) 4 (49 13 (8.8
Mean + SD 743 + 722 71.6 £ 60 728 * 68
"N(%)

?Values are Mean + SD
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= 247} 169.3 cm, 72.4 kg @ 25.2 kg/m*o|aL, o
A wolge] Wt A4, A 8 ALASE 247t
157.1 cm, 60.3 kg 2 24.5 kg/m*]Ic}, &3k JAb
o B sl JHol Sde A7 94.0
cm@} 100.4 cmZ WHR(waist-to-hip ratio)= 0,939]
AL, A7} =R1Ee] et SEEdet Ydo] Ede
Z¥7}+ 90.0 cm®} 97.8 ecmE WHR(waist-to-hip ratio)

1_0]

FEAel dzdd AT
Wang(2014)2] AT-ollA= P&} 160 cmel] 5
BMI 21.32 kg/m’, 3]8]E8] 82.05 cm, 041:3 l &
89.70 cm, WHR 0.91, ZEd| 24.44 cm, Zol2|=d
31.85 ecm Y, &= 150 cmoll 53.37 kg, BMI
23.74 kg/m’, S|2|E 87.52 cm, JHo|EY| 94.63
cm, WHR 0.98, ZEd] 25.2 cm, FolelEd 31.64
em8l Ao 8 YRt & ZARREAR] AR e] =]
o] A 97t B de] mRlirt o 2 ¥l Zlo=

= 0.920100k, mgF @} =91e] AEkEdle 29.8 Epyitt,
cm, EolEYE 35.8 cm 9L, R} =lo] Ahut A IARE ] AR AFBMDE F3RRIvlEs}
Ede 28.8 am, FolelEdE 33.5 am Atk FF = IR VA1 89 9E] ]l Al BR7IE
Table 2. Physical status of the subjects
Physical status Male (n=67) Female (n=81) P
Height (cm) 1693 + 577V 1571 + 49 <0.001
Weight (kg) 724 + 119 603 + 79 €0.001
BMI (kg/nf)? 252 + 36 245 + 3.1 0.288
Waist circumference (cm) 940 £ 9.8 90.0 + 10.8 0.020
Hip circumference (cm) 100.4 £ 6.3 97.8 £ 88 0.048
WHR? 093 + 0.06 092 £ 0.09 0.244
Upper arm circumferences (cm) 298 £ 3.0 288 + 3.1 0.057
Calf girth (cm) 358 + 31 335 £ 31 <0.001
YValues are Mean + SD
YBMI: Body mass index (kg/m?: Underweight: BMI<18.5, Normal weight: 18.5<BMI<23.0,
Overweight: 23.0<BMI<25.0, Obesity: BMI>25.0
SWHR: Waist-to—Hip Ratio
Table 3. Body figure ratings of the subjects by BMI(Body Mass Index)
Male Female
Body fi i i
© y' Bure Well At mk, ,Of Malnourished  Total Well At mk, ,Of Malnourished — Total Total
ratings nourished malnutrition (n=1) (0=67) nourished malnutrition (n=18) (1=81)
(n=52) (n=14) " " (n=63) (n=) " "
Underweight” 0 (0 )Y 3 (214 110000 4(60) 1(16 3188 0(C0) 4(49 8 (54
N 1
W;;?f 19365 8 (G71) 0( 0) 2740321 (333) 6 (37.5) 2 (100.0) 29 (35.8) 56 (37.8)
Overweight 20 (38.5) 3214 0C 0) 2334334 (540 6 (375 0(C 0 )40 (49.4) 63 (42.6)
Obesity 13 (25.0) 0(0) 0CO0) 13(194 71LD 1(63) 0C 0) 8(9.9 21 (142

Y Underweight: BMI<18.5, Normal weight: 18.5<BMI<23.0, Overweight: 23.0<BMI<25.0, Obesity:
BMI>25.0 (National Health and Family Planning Commission of the People Republic of China, Criteria of weight

for adults, 2013)
Z)N(%)
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(National Health and Family Planning Commission
of the People Republic of China 2013)¢] w}e} &
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10.4%80h T FobA, T 4FE/de] =9lEe] A
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Table 4. Nutritional status by Mini Nutritional
Assessment(MNA)

Nutritional
Male Female Total
status

Well nourished 52 (77.6)"

63 (77.8) 115 (77.7)

i;ii;;’ifo L1409 16098 30 03
Malnourished 1 (L5 2(25) 3 (20
MNA score 254 £ 277 256 £ 3.1 255 £ 29
DN(%)
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Table 5. Comparison of the physical status of the subjects by nutritional status

Male (n=67) Female (n=81)
Physical status Well nourished  Malnourished Well nourished Malnourished
(n=52) (n=15) P (n=63) (n=18) P
Age (yrs) 7311 + 688) 7840 + 7.12 0011 7129 + 579 7471 + 7.17 0.389
Weight (kg) 742 + 1991 62.62 + 9.73 0.000 61.53 + 7.05 55.69 = 8.69 0.004
Height (cm) 169.35 £ 6.24 169.27 £ 3.73 0.963 157.03 £ 4.71 15778 + 547 0.570
BMI (kg/mf)? 2583 £ 273 21.82 + 3.06 0.000 2495 + 2.63 2240 + 3.42 0.008
Upper arm circumferences (cm) 30.58 + 2.66 27.17 + 2.83 0.000 29.27 + 298 27.33 + 3.09 0.018
Calf girth (cm) 36.60 £+ 277 3293 £ 271 0.007 3348 + 289 31.50 £ 3.79 0.053
Waist circumference (cm) 96.38 + 875 8560 £ 897 0.000 90.73 + 9.32 87.22 £+ 7.93 0.007
Hip circumference (cm) 10141 + 611 96.80 = 558 0.061 98.06 £ 7.24 96.00 + 13.20 0.295
WHR? 095 £ 005 088 £ 005 0073 093 £ 009 090 = 0.08 0.210
YValues are Mean + SD
YBMI: Body Mass Index (kg/m?)
WHR: Waist—to—Hip Ratio
A w0le 2240 + 342 kg JUYTET 4% wol el DA HEEe folHoz wokw
BT gl oSl AfelE Hola M"/} BMIE= (p€0.05), AP (p<0.05)3% ¢4 (p<0.01)2] 4

PR Y Bl )
3l APLES CdS3E sk
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Table 6. Comparison of the prevalence rate of chronic diseases

L Well nourished Malnourished
Chronic diseases (0=115) (n=33) Total p
Diabetes 34 (29.6)" 8 (24.2) 42 (28.4) 0.550
Hypertension 77 (67.0) 15 (45.5) 92 (62.2) 0.025
Heart disease 37 (32.2) 18 (54.5) 55 (37.2) 0.019
Arthritis 35 (30.4) 15 (45.5) 50 (33.8) 0.108
Stomach disorder 23 (20.0) 14 (42.4) 37 (25.0) 0.009
Bronchopneumopathy 10 ( 8.7 5 (15.2) 15 (10.1) 0.326
Renal insufficiency 7 (6.1 2 (6.1) 9 (6.1 1.000
Osteoporosis 49 (42.6) 14 (42.4) 63 (42.6) 1.000

DN(%)
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Table 7. MNA score of subjects with or without chronic disease

Chronic diseases with / without MNA score P
) with 42 (28.4)V 25.61 + 2.877
Diabetes . 0.799
without 106 (71.6) 2547 + 293
. with 55 (37.2) 24.60 £ 3.09
Heart disease _ 0.003
without 93 (62.8) 26.05 = 2.66
. with 50 (33.8) 24.82 £ 3.09
Arthritis . 0.038
without 98 (66.2) 2586 = 2.75
) with 37 (25.0) 24.04 = 3.17
Stomach disorder ) <0.001
without 111 (75.0) 26.00 £ 2.65
with 15 (10.1) 25.10 + 3.07
Bronchopneumopathy . 0.566
without 133 (89.9) 25.56 + 2.89
. with 92 (62.2) 25.96 + 2.40
Hypertension ) 0.028
without 56 (37.8) 2478 + 3.48
. . with 9 (6.1 25.00 = 2.72
Renal insufficiency . 0.588
without 139 (93.9) 25.54 + 292
) with 63 (42.6) 25.36 £ 2.57
Osteoporosis . 0.583
without 85 (57.4) 25.62 = 3.14

I)N(%)
Values are Mean + SD
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Table 8. Odds ratios for chronic diseases in
subjects by nutritional status

Chronic diseases Odds ratios of MNA  p

Diabetes 1.312 (1.076, 0.820)" 0.550
Heart disease 0.395 (0.670, 1.695) 0.019
Arthritis 0.525 (0.784, 1.494)  0.108
Stomach disorder 0.339 (0.720, 2.121)  0.009
Bronchopneumopathy  0.533 (0.929, 1.742)  0.279
Hypertension 2.432 (1.651, 0.679)  0.025
Renal insufficiency 1.005 (1.000, 0.996)  0.996
Osteoporosis 1.008 (1.008, 1.003) 0.985

YOdds ratios(95% Confidence Intervals)
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(Dietary Reference Intakes)®] oU=] HQFAk
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2 oFAEBARF7E F535E 2] HlEo] JUEFT
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Table 9. Percentage of the male subjects with intake less than DRIs by nutritional status

Nutrient Well nourished Malnourished Total >
(n=52) (n=15) (n=67)
Energy (EER)Y 43 (82.7)? 15 (100.0) 58 (86.6) 0.083
Protein (EAR)? 30 (57.7) 8 (153.3) 38 (56.7) 0.764
Plant fiber (AD? 47 (90.4) 15 (100.0) 62 (92.5) 0.580
Vitamin A (EAR) 36 (69.2) 10 ( 66.7) 46 (68.7) 1.000
Vitamin D (AI) 47 (90.4) 14 ( 93.3) 61 (91.0) 0.725
Vitamin E (A 33 (63.5) 9 ( 60.0) 42 (62.7) 0.807
Vitamin C (EAR) 29 (55.8) 13 ( 86.7) 42 (62.7) 0.029
Vitamin B; (EAR) 39 (75.0) 14 ( 93.3) 53 (79.1) 0.164
Vitamin Bs (EAR) 50 (96.2) 15 (100.0) 65 (97.0) 1.000
Folic acid (EAR) 50 (96.2) 15 (100.0) 65 (97.0) 1.000
Calcium (EAR) 48 (92.3) 14 ( 93.3) 62 (92.5) 0.894
Phosphorus (EAR) 8 (15.4) 3 (20.0) 11 (16.4) 0.699
Natrium (AD) 4 (7.7 167 5 (17.5) 0.947
Potassium (AI) 31 (59.6) 12 ( 80.0) 43 (64.2) 0.147
Magnesium (EAR) 42 (80.8) 12 ( 80.0) 54 (80.6) 0.947
Iron (EAR) 7 (13.5) 4 (26.7) 11 (16.4) 0.248
Zinc (EAR) 41 (78.8) 11 ( 73.3) 52 (77.6) 0.728
Copper (EAR) 2 (51 3 (167 5 (75 0.312
Manganese (Al 37 (71.2) 10 ( 66.7) 47 (70.1) 0.756
Iodin (EAR) 42 (80.8) 12 ( 80.0) 54 (80.6) 0.947
Selenium (EAR) 17 (32.7) 6 (40.0) 23 (34.3) 0.599

DEER: Estimated Energy Requirement of Chinese DRI
ZJN(%)

YEAR: Estimated Average Requirement of Chinese DRI
YAL: Adequate Intake of Chinese DRI
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Table 10. Percentages of the Chinese female subjects with intake less than DRIs by nutritional

status
Nutrient Well nourished Malnourished Total »
(n=63) (n=18) (n=81)

Energy (EER)Y 41 (65.1)? 16 ( 88.9) 57 (70.4) 0.050
Protein (EAR)? 19 (30.2) 13 (72.2) 32 (39.5) 0.001
Plant fiber (AD* 58 (92.1) 17 ( 94.4) 75 (92.6) 0.734
Vitamin A (EAR) 44 (69.8) 17 ( 94.4) 61 (75.3) 0.034
Vitamin D (AD) 57 (90.5) 18 (100.0) 75 (92.6) 0.329
Vitamin E (AD 28 (44.4) 13 (72.2) 41 (50.6) 0.038
Vitamin C (EAR) 38 (60.3) 15 (183.3) 53 (65.4) 0.070
Vitamin B; (EAR) 42 (66.7) 16 ( 88.9) 58 (71.6) 0.065
Vitamin Bg (EAR) 62 (98.4) 18 (100.0) 80 (98.8) 1.000
Folic acid (FEAR) 60 (95.2) 17 (94.4) 77 (95.1) 1.000
Calcium (EAR) 56 (90.3) 18 (100.0) 74 (91.4) 1.000
Phosphorus (EAR) 9 (14.3) 7 (1389 16 (19.8) 0.328
Natrium (AD 21 (33.3) 8 (44.9) 29 (35.8) 0.386
Potassium (A 41 (65.1) 13 (72.2) 54 (66.7) 0.571
Magnesium (EAR) 48 (76.2) 17 ( 94.4) 65 (80.2) 0.105
Iron (EAR) 4 (6.3) 2 (11D 6 (7.4 0.610
Zinc (EAR) 14 (22.2) 9 (50.0) 23 (28.9) 0.021
Copper (EAR) 2(32 2 (11D 4 (4.9 0.212
Manganese (Al 41 (65.1) 15 ( 83.3) 56 (69.1) 0.139
Iodin (EAR) 11 (17.5) 5(278 16 (19.8) 0.332
Selenium (EAR) 28 (44.4) 10 ( 55.6) 38 (46.9) 0.405
DEER: Estimated Energy Requirement of Chinese DRI

ZJN(%)
YEAR: Estimated Average Requirement of Chinese DRI
YAL Adequate Intake of Chinese DRI



14 Sr=X|GA=GUSt2|X] M28d 1= 2017

Table 11. Index of Nutrition Quality(INQ) by nutritional status

Male (n=67) Female (n=81)
Nutrient Well nourished Malnourished P Well nourished Malnourished P
(n=52) (n=15) (n=63) (n=18)

Protein 1.14 + 0.28" 1.24 + 0.44 0.429 1.16 £ 0.24 1.12 £ 0.24 0.520
Plant fiber 0.85 £ 0.45 0.64 + 0.28 0.032 0.65 £ 0.32 0.74 + 0.42 0.368
Vitamin A 0.72 + 0.46 0.80 = 0.62 0.617 0.64 = 0.43 0.54 = 0.30 0.365
Vitamin D 0.20 = 0.30 0.17 = 0.26 0.760 0.21 = 0.25 0.10 = 0.16 0.040
Vitamin E 1.21 + 0.68 1.36 + 0.93 0.492 1.23 + 0.57 1.12 + 0.41 0.452
Vitamin C 1.09 £ 0.77 0.72 £ 0.54 0.042 0.81 £ 0.44 0.78 £ 0.50 0.801
Vitamin B; 0.88 + 0.29 0.73 £ 0.34 0.098 0.80 + 0.26 0.78 £ 0.22 0.802
Vitamin Bg 0.43 + 0.29 0.35 £ 0.30 0.320 0.29 + 0.23 0.33 + 0.22 0.554
Folic acid 0.56 + 0.42 0.40 + 0.33 0.177 0.20 £ 0.21 0.26 £ 0.22 0.276
Calcium 0.58 + 0.31 0.54 + 0.32 0.691 0.46 + 0.20 0.49 + 0.34 0.674
Phosphorus 1.56 + 0.43 1.56 + 0.46 0.966 1.33 £ 0.28 1.31 + 0.40 0.827
Natrium 329 + 1.75 2.67 £ 0.94 0.197 1.58 £ 1.16 1.63 £ 0.73 0.874
Potassium 1.32 + 0.63 1.02 £ 0.40 0.035 097 + 0.41 1.12 £ 0.50 0.200
Magnesium 0.68 £ 0.40 0.75 + 0.44 0.541 0.66 £ 0.43 0.48 + 0.32 0.095
Iron 1.64 + 0.65 1.53 + 0.52 0.522 1.70 + 1.63 142 + 0.29 0.483
Zinc 0.90 + 0.25 0.88 = 0.26 0.821 1.21 + 0.30 1.19 + 0.31 0.798
Copper 1.94 + 0.69 1.63 + 0.47 0.109 224 + 346 1.61 + 0.42 0.447
Manganese 1.15 £ 0.34 1.29 + 0.61 0.272 1.01 £ 0.33 1.02 £ 0.26 0.939
lodin 0.95 £ 1.90 0.55 + 0.65 0.426 0.32 £ 0.33 0.25 £ 0.20 0.367
Selenium 1.49 £ 0.58 1.54 £ 0.77 0.765 095 + 0.46 1.17 £ 0.72 0.124
YValues are Mean * SD
o] nEkgdAe] AdFFe] B3 W oopue} 24 Q15| v AF7 v B & 5 2l
o2 £ 059 BelFE Asfelth, ol :2lsl gl Sl vek Do) A% AF Fol A9dow
FEFET JFEFT Tl INQY| AolE Hel SABHA erom 53] e AF Folle 719 2
P HER] D} |G o R Jddeol A o el o) oJgk A, st
oJHoR w2 HFE BAFATHP(0.05). LrH BEAY Qe Arke vk D a771s 558
O % INQZF 1013w JFdevt Fsdk Hlo=w cH(Choe & Park 2006). WhA] wQlEe] 74
Wl Aze) 2] A el UolE G el wo1Ae] Bl FolE FaliE R
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