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ABSTRACT

Objectives: This study examined the nutritional status according to frailty status in the
elderly at home.

Methods: The participants were a total of 76 elderly at home living in Seo-gu,
Gwangju, Korea. The nutritional status and frailty status were analyzed using the
Nutrition Quotient for Elderly (NQ-E) and the Korean version of the Fatigue,
Resistance, Ambulation, Illnesses and Loss of weight Scale (K-FRAIL), respectively.

Results: The distribution of frailty status was robust (17.1%), pre-frailty (38.2%) and
frailty (44.7%), and its distribution was significantly different in genders, age groups
and the number of medications. The mean NQ-E score was 47.0 for total subjects,
indicating a low grade. The scores of balance, diversity and dietary behavior factors
were within the low grade, while the score of the moderation factor was within the
medium-high grade. According to the frailty status, pre-frailty and frailty showed
significantly higher scores for sugar-added beverages intake in the moderation
constructs than robust. Robust showed significantly higher scores for the exercise hours
and perception level for one’s health than pre-frailty and frailty.

Conclusions: These results suggest that nutrition status is associated with frailty status.
Regular nutrition education and visiting nutrition service should be established to
improve the balance and diversity of food intake and improve the dietary behavior of
the elderly at home.
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Table 1. Distribution of frailty status by general characteristics
Varidole (an‘;'é] o Tfjg'glv (nF’j'”SVAJ Pvaiue
Gender
Male 28 (36.8) 9 (69.2) 8 (27.6) 11 (32.4) 0.028"
Female 48 (63.2) 4(30.8) 21 (72.4) 23 (67.6)
Age (years)
65 ~74 8(10.5) 4(30.8) 0( 0.0 4(11.8) 0.0112
75 ~ 84 45 (59.2) 8(61.5) 16 (55.2) 21 (61.8)
> 85 23 (30.3) 1(7.7) 13 (44.8) 9(26.5)
Family members
Alone 52 (68.4) 8 (61.5) 24 (82.8) 20 (58.8) 0.317%
With spouse 14 (18.4) 3(23.1) 3(10.3) 8(23.5)
With children 10(13.2) 2(15.4) 2(69) 6(17.6)
Type of residence
One's own house 28 (36.8) 3(23.1) 10(34.5) 15 (44.1) 0.148?
Yearly/monthly rent 16 (21.1) 7 (53.8) 5(17.2) 4(11.8)
Permanent rent 11(14.9) 1(7.7) 4(13.8) 6(17.6)
Other 21 (27.6) 2(15.4) 10(34.5) 9 (26.5)
Education
< Elementary school 50 (65.8) 5(38.5) 22 (75.9) 23 (67.6) 0.050%
Middle school and high school 19 (25.0) 5(38.9) 4(13.8) 10(29.4)
= College 7092 3(23.1) 3(10.3) 1(29)
Livelihood
Basic livelihood expense 26 (34.2) 6(46.2) 13 (44.8) 7 (20.6) 0.175%
Basic pension 46 (60.5) 7 (53.8) 14 (48.3) 25(73.5)
Other 4(5.3) 0( 0.0 2( 69 2( 5.9
Weight status®
Underweight 12(15.8) 0( 0.0 7(24.1) 5(14.7) 0.546?
Normal 27 (35.5) 5(38.8) 9(31.0) 13 (38.2)
Overweight 14 (18.4) 4(30.8) 5(17.2) 5(14.7)
Obese 23 (30.3) 4(30.8) 8 (27.6) 11 (32.4)
No. of medications
0 10(13.2) 3(23.1) 5(17.2) 2(5.9 0.032%
1~3 14 (18.4) 5(38.5) 4(13.8) 5(14.7)
4~6 27 (35.5) 3(23.1) 14 (48.3) 10(29.4)
>7 25(32.9) 2(15.4) 6(20.7) 17 (50.0)
n (%)

1) Pvalue by Chi-square test
2) Pvalue by Fisher's exact test

3) Underweight < 18.5 kg/m?, normal = 18.5 kg/m? and < 23 kg/m?, overweight = 23 kg/m? and < 25 kg/m?, obese = 25 kg/m?
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Table 2. NQ-E and it's constructs scores by general characteristics (n = 76)
Variables NQ-E Balance Diversity Moderation Dietary behavior
Gender
Male 46.5 +10.7 26.4 +21.8 31.6 =155 723+17.5 44,0 +19.1
Female 47.3 = 9.1 25.8 £18.0 29.1 £128 79.5 = 14.1 420= 152
P-value" 0.719 0.895 0.456 0.074 0.617
Age (years)
65~ 74 399+ 84 17.1 = 10.6 229+ 9.6 704 £18.4 36.0 +£228
75 ~ 84 48.1 =108 28.3 =20.3 30.7 = 13.7 77.3 =158 445 + 16.6
= 85 472+ 65 24.6 = 19.4 312+ 150 78.3 = 14.9 41.7 +14.3
P-value? 0.079 0.296 0.304 0.463 0.395
Family members
Alone 465+ 9.1 252 +17.2 27.3 = 11.7° 782 =148 422+ 166
With spouse 499+ 8.6 31.7 £23.9 38.8 £ 13.2° 757 +17.5 439 +17.0
With children 455+ 13.6 21.9 £23.2 31.8 = 20.0% 71.4 184 44.3 = 18.1
P-value? 0.440 0.425 0.019 0.438 0.900
Type of residence
One's own house 47.1 = 90 25.4 £16.9 26.1 £11.0 78.9 + 15.6° 43.6 = 145
Yearly/monthly rent 445+ 7.6 21.1 =166 285 +11.9 64.6 = 15,9° 51.4 =141
Permanent rent 47.7 + 7.8 22.1 =157 33.0+ 90 84.8 + 10.9° 37.7 £18.4
Other 48.5 +12.7 32.6 = 24.7 349 +18.8 79.3 +13.8° 37.7 £18.3
P-value? 0.659 0.273 0.133 0.002 0.059
Education
< Elementary school 454 + 7.9 21.6 + 15.1° 292+ 128 78.4 + 15,1 39.5 +14.3°
Middle school and high school 50.2 = 13.6 33.4 = 253%® 32.7 £16.1 7565 + 15,1 47.6 + 20.3®
= College 500+ 5.9 37.56 = 20.2° 29.0 = 15.7 69.4 +21.8 53.1 = 16.0°
P-value? 0.132 0.018 0.627 0.341 0.041
Livelihood
Basic livelihood expense 46.0 + 10.7 242 +18.6 295+ 125 74.3 =+ 16.3 43.7 £ 18.6
Basic pension 46,7 + 7.7 253 +17.7 29.1 +12.7 78.0 = 14.9 41.4 +£15.7
Other 57.7 =185 46.1 + 34.2 43.6 + 27.8 80.2 + 23.7 523 =124
P-value? 0.071 0.098 0.128 0.580 0.435
Weight status®
Underweight 50.4 =124 30.6 + 23.6 34.7 £18.6 86.0+11.2 38.7 +20.7
Normal 469 + 9.7 257 +19.9 30.2 = 14.1 73.7 £17.2 453 +16.3
Overweight 46.4 =121 28.7 =225 257+ 85 769 =16.2 41.6 +195
Obese 457 = 6.0 222 =141 30.0+13.3 75.7 =148 42.6 +13.1
P-value? 0.590 0.609 0.436 0.156 0.702
No. of drug
0 444+ 65 145+ 9.0 242 + 125 799 +11.4 424+ 155
1~3 480+ 9.2 257 +21.8 342 +158 69.9+17.9 50.1 +17.5
4~6 459+ 94 242 + 164 262+ 94 765 +17.2 43.4 + 157
=7 487 +11.3 328 +21.9 342 +15.7 799 =13.8 38.1 =169
P-value? 0.588 0.074 0.056 0.262 0.198
Mean + SD

1) Pvalue by t-test

2) Pvalue by ANOVA. Mean with different superscript letters within the column were significantly different by Duncan’s multiple range
fests (P < 0.05).

3) Underweight < 18.5 kg/m?, normal = 18.5 kg/m? and < 23 kg/m?, overweight = 23 kg/m? and < 25 kg/m?, obese = 25 kg/m?
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Fig. 1. NQ-E and it's constructs scores according fo the frailty status

Frailty status

Bar with different superscript letters within the frailty status were significantly different by Duncan's mulfiple range tests (P < 0.05).
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Fig. 2. Distribution of the four-grade criterion of NQ-E and it's constructs according to the frailty status
There were no significant difference in the distribution of the four-grade criterion of NQ-E and it's constructs according fo the frailty status

by Chi-square test or Fisher's exact test.
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Table 3. Distribution of responses to checklist items for balance construct of NQ-E according to the frailty status

Total

Robust

Pre-frailty

Frailty

fferns (n=76) (=13 (n = 29) (n = 34) Palue!
How often do you eat fruits?
Less than once every 2 weeks 24 (31.6) 3(23.1) 11 (37.9) 10 (29.4) 0.573
1 ~ 3 fimes a week 34 (44.7) 8(61.5) 10(34.5) 16 (47.1)
4 ~ 6 fimes a week 8(10.5) 2(15.4) 3(10.3) 3(838)
More than once a day 10(13.2) 0( 0.0 3(17.2) 5(14.7)
How often do you have milk or milk product?
Less than once every 2 weeks 37 (48.7) 8 (61.5) 14 (48.3) 15 (44.1) 0.318
1 ~ 3 fimes a week 18(23.7) 4(30.8) 4(13.8) 10(29.4)
4 ~ 6 fimes a week 8(10.5) 0( 0.0 3(10.3) 5(14.7)
More than once a day 13(17.1) 1(7.7) 8 (27.6) 4(11.8)
How often do you drink water?
Seldom 1( 1.3 0( 0.0 0( 0.0 1(29 0.848
Once or twice a day 13(17.1) 2(15.4) 5(17.2) 6(17.6)
3 ~ 5 times a day 39 (51.3) 6(46.2) 16 (55.2) 17 (50.0)
6 ~ 7 fimes a day 17 (22.4) 5(38.5) 6(20.7) 6(17.6)
More than 8 times a day 6(7.9) 0( 0.0 2(6.9) 4(11.8)
How often do you eat snacks a day?
Never 46 (60.5) 10(76.9) 13 (44.8) 23 (67.6) 0.122
Once 29(38.2) 3(23.1) 15(51.7) 11(32.4)
More than 2 times 1(1.3) 0( 0.0 1( 3.4) 0( 0.0

n (%)
1) P-value by Fisher's exact fest
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Table 4. Distribution of responses fo checklist items for diversity construct of NQ-E according to the frailty status

Total Robust Pre-frailty

Frailly

fferns (n = 76) (n=13) (n = 29) (n = 34) Palue!
How many vegetable dishes (excluding kimchi) do you take at each meal?
Never 7(9.2 2(15.4) 3(10.3) 2( 59 0.094
1 33 (43.4) 9(69.2) 8(27.6) 16 (47.1)
2 32 (42.1) 2(15.4) 15(51.7) 15 (44.1)
More than 3 4(5.3) 0( 0.0 3(10.3) 1(29)
How offen do you eat beans or fofu (including soymilk)?
Less than once every 2 weeks 23 (30.3) 5(38.5) 10 (34.5) 8 (23.5) 0.422
1 ~ 3 fimes a week 42 (55.3) 7 (53.8) 13 (44.8) 22 (64.7)
4 ~ 6 fimes a week 4( 5.3) 1(7.7) 1(3.4) 2( 59
More than once a day 7(9.2 0( 0.0 5(17.2) 2(59)
How offen do you eat eggs?
Less than once every 2 weeks 23 (30.3) 3(23.1) 9(31.0) 11 (32.4) 0.127
1 ~ 3 fimes a week 33 (43.4) 5(38.5) 10(34.5) 18 (52.9)
4 ~ 6 fimes a week 8(10.5) 3(23.1) 5(17.2) 0( 0.0
More than once a day 12(15.8) 2(15.4) 5(17.2) 5(14.7)
How often do you eat fishes or shellfishes?
Less than once every 2 weeks 40 (52.6) 9 (69.2) 15(51.7) 16 (47.1) 0.403
1 ~ 3 fimes a week 36 (47.4) 4(30.8) 14 (48.3) 18 (62.9)
How offen do you eat meals a day?
Once 2(26) 1(7.7) 1( 3.4) 0( 0.0 0.504
Twice 33 (43.4) 4(30.8) 13 (44.8) 16 (47.1)
More than 3 fimes 41 (53.9) 8 (61.5) 15(51.7) 18 (62.9)
How offen do you eat your meals alone?
Seldom 17 (22.4) 2(15.4) 5(17.2) 10(29.4) 0.166
1 ~ 6 fimes a week 1(1.3) 0( 0.0 0( 00 1(29
Once a day 4(5.3) 2(15.4) 2( 69 0( 0.0
Twice a day 27 (35.5) 2(15.4) 13 (44.8) 12(35.3)
3 times a day 27 (35.5) 7 (53.8) 9(31.0) 11 (32.4)
n (%)
1) Pvalue by Fisher's exact test
Table 5. Distribution of responses fo checklist ifems for moderation construct of NQ-E according to the frailty status
Total Robust Pre-frail Fraif
[fems (= 76) (=13 (= 2;\]/ (- ;VA) P-value"
How often do you eat ramyeon?
Seldom 38 (50.0) 6(46.2) 14 (48.3) 18 (62.9) 0.765
Once every 2 weeks 19 (25.0) 2(15.4) 8 (27.6) 9 (26.5)
1 ~ 3 fimes a week 16(21.1) 4(30.8) 6(20.7) 6(17.6)
4 ~ 6 fimes a week 2(2.6) 1(7.7) 1(3.4) 0( 0.0
More than once a day 1(1.3) 0( 0.0 0( 0.0 1(29)
How offen do you eat snacks (including chocolate, candies) or sweet and greasy baked goods?
Less than once every 2 weeks 30 (39.5) 4(30.8) 14 (48.3) 12(35.3) 0.601
1 ~ 3 fimes a week 37 (48.7) 8(61.5) 10(34.5) 19 (55.9)
4 ~ 6 fimes a week 3(39) 0( 0.0 2( 6.9 1(29)
More than once a day 6(79) 1(7.7) 3(10.3) 2( 59
How offen do you drink sweetened beverages?
Less than once every 2 weeks 33 (43.4) 2(15.4) 19 (65.5) 12 (35.3) 0.005
1 ~ 3 fimes a week 14(18.4) 1(7.7) 3(10.3) 10(29.4)
4 ~ 6 fimes a week 3(39 1(7.7) 0( 0.0 2( 59
More than once a day 26 (34.2) 9 (69.2) 7 (24.1) 10 (29.4)

n (%)
1) Pvalue by Fisher's exact test
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Table 6. Distribution of responses fo checklist items for diefary behavior construct of NQ-E according to the frailty status

lfems [nTiTO; o) [Eo:bt:s;] I[Dr:e:]‘r(;g\)/ (nFE'|;y4] Palue
How much efforts do you make to have healthy eating habits?
No efforts 6(7.9) 1(7.7) 3(10.3) 2( 59 0.707
Seldom make efforts 13(17.1) 4(30.8) 4(13.8) 5(14.7)
Average 24 (31.6) 2(15.4) 9(31.0) 13(38.2)
> Trying to make efforts 33 (43.4) 6(46.2) 13 (44.8) 14 (41.2)
Do you have any difficulfies in chewing foods due fo the problems of your teeth, dentures, or gums?
< Not uncomfortable 19 (25.0) 5(38.5) 8 (27.6) 6(17.6) 0.700
So-so 11 (14.5) 1(7.7) 6(20.7) 4(11.8)
Uncomfortable 27 (35.5) 4(30.8) 9(31.0) 14 (41.2)
Very uncomfortable 19 (25.0) 3(23.1) 6(20.7) 10(29.4)
Do you wash your hands before eating your meals?
< Do not wash 12(15.8) 2(15.4) 2( 69 8(23.5) 0.203
So-so 11(14.5) 0( 0.0 5(17.2) 6(17.6)
Trying to wash 24 (31.6) 3(23.1) 12 (41.4) 9 (26.5)
Wash always 29 (38.2) 8 (61.5) 10(34.5) 11(32.4)
How many hours do you exercise a day?
Seldom 27 (35.5) 0( 0.0 15(51.7) 12 (35.3) 0.012
Less than 30 minufes 29 (38.2) 6(46.2) 10 (34.5) 13 (38.2)
More than 30 minutes ~ Less than 1 hour 14 (18.4) 5(38.5) 2( 6.9 7 (20.6)
More than 1 hour 6(7.9) 2(15.4) 2(69) 2( 59
How often do you feel depressed condition in a day?
Never 12(15.8) 3(23.1) 5(17.2) 4(11.8) 0.344
Not depressed 7(9.2) 1(7.7) 5(17.2) 1(29)
So-so 11(14.5) 3(23.1) 3(10.3) 5(14.7)
= Depressed 46 (60.5) 6(46.2) 16 (55.2) 24 (70.6)
How healthy do you think it is?
Never 16 (21.1) 1(7.7) 6(20.7) 9(26.5) 0.036
Not healthy 20 (26.3) 0( 0.0 10(34.5) 10(29.4)
So-so 28 (36.8) 8(61.5) 11 (37.9) 9(26.5)
= Healthy 12(15.8) 4(30.8) 2( 69 6(17.6)
n (%)

1) P-value by Fisher’s exact fest
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