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ABSTRACT

Purpose: As the rate of senior citizens living alone increases in the current aging society, there is much concern regarding
the health and nutritional intake of solitary senior citizens, Therefore, this study compared the nutritional intake of senior
citizens according to their family type. Methods: In July and August of 2011, two senior citizen welfare centers in Seoul were
visited to survey 267 elderly women, Excluding 54 subjects for which the data were incomplete, information from 213
subjects was analyzed. The subjects were divided into three family types, living alone (LA, n = 74), living with spouse (LS,
n = 78), and living with children (LC, n = 61), Results: The mean age of the LA group was the highest, while the mean age
of the LS group was the lowest (p { 0.001), and WHR of the LC group was the highest (p = 0,049), Income was the highest
in the LS group (p ¢ 0.001). Frequency of eating out was the lowest in the LA group (p = 0.031), By Duncan's multiple
analysis, the amounts of energy intake, vegetable protein, fat, calcium, phosphorus, potassium, selenium, Vit D, Vit E, Vit B,
niacin, Vit Bg, Vit By, and cholesterol were significantly higher in the LS group compared with the LA or LC group (p (
0.05). The intakes of calcium, Vit D, Vit By, and cholesterol were still significantly different among the three groups, even
after adjustment for age and monthly income. The LA group ate less fruit and fish than the LS or LC group (p { 0.05). The
LA group showed the lowest dietary diversity and the LS group showed the highest diversity (p = 0,014), however, the
significance of dietary diversity score among the three groups disappeared after adjustment for age and monthly income,
Conclusion: Elderly women living with spouse were receiving better nutrition than elderly women living alone or living with
children, Therefore, solitary elderly women who do not live with their spouse or children should be offered greater
opportunities to receive a balanced meal at a congregational kitchen or welfare center. To ensure their healthy diet, it is
essential to provide continuous nutrition education with these groups in mind,
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Table 1. General characteristics and anthropometric measurements of the elderly women according to the family type
LA (n=74) Ls? (n=61) LC® (n=78) p-value?
Age (yr.) 75.9 £0.64 < 70.3£0.99 73.7£0.7° <0.001
Height (cm) 150.7 £0.7 151.9+0.9 151.3+1.3 0.749
Weight (kg) 56.00.9 58.2%1.1 57.2+0.8 0.289
WC (cm)”! 86.5+1.1 86.6+1.1 87.1£1.0 0.929
HC (cm)® 97.2+0.8 97.8+0.8 952+1.3 0.368
WHR?) 0.89+0.01¢ 0.89+0.01¢ 0.91£0.01° 0.049
BMI (kg/m?)'0 24.6+0.4 25.4+0.4 24.4+0.4 0.228
Income (10,000 won/mo) 67.7 £10.6° 185.4+18.9¢ 121.9 +£23.4° <0.001
Disease Status
Normal 912" 12(19.6) 13(16.7) 0.950
cvD'? 35(47.3) 27 (44.3) 37 (47.4)
DM 13(17.6) 10 (16.4) 13(16.7)
Arthritis & etc. 17 (23.0) 12(19.7) 15(19.2)
1) living alone 2} living with spouse  3) living with children  4) Mean £SE  5) Significance by Duncan's multiple test at p <0.05

6) p-value as determined by ANOVA for continuous variables or by y2 -test for categorical variables

8) hip circumference  9) waist hipratio  10) body mass index

7) waist circumference

11)N (%)  12) cardiovascular disease  13) diabetes mellitus
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Table 2. Eating and life behavior of the elderly women according
to the family type

LA") Ls? Lce o-
(n=74) (n=61) (n=78) value!

Health status

Good 19(25.7)%) 18(29.5) 16(20.5) 0.525

Moderate 26 (35.1) 26 (42.6) 34(43.6)

Bad 29 (39.2) 17(27.9) 28(35.9)
Exercise

No 24 (32.4) 16(26.2) 28(335.9) 0.476

Yes 50 (67.6) 45(73.8) 50 (64.1)
Smoking status

Non-smoking 68(91.9) 58(95.1) 75(%96.1) 0.618

Ex-smoking 4 (5.4) 3(4.9) 2(2.6)

Smoking 2(2.7) 0(0) 1(1.3)
Drinking status

Non-drinking 62(83.8) 55(90.2) 60(76.9) 0.101

Ex-drinking 3(4.1) 0(0) 1(1.3)

Drinking 9(12.1) 6(9.8) 17 (21.8)
Nutritional education

No 46 (62.2) 40(65.6) 48(61.5) 0.921

Yes 27 (36.5) 21 (34.4) 29(37.2)
Nutritional supplement

No 23 (31.1) 15(24.6) 27 (34.6) 0.441

Yes 51(68.9) 46(75.4) 51 (65.4)
Number of meal

3 /day 60 (81.1) 55(90.2) 67(85.9) 0.327

<2/day 14(18.9)  6(9.8) 11 (14.1)
Frequency of eating out

>1/day 1(1.4) 3(4.9) 1(1.3) 0.031

1~ 6 /week 13(17.6) 8(13.1) 15(19.2)

1~3/month 21(28.4) 33(54.1) 30(38.5)

<1 /month 39 (52.7) 17(27.9) 30(38.5)
Frequency of snack

>3 /day 3(4.1) 4(6.6) 5(6.4) 0.807

<2/day 41 (55.4) 35(57.4) 47 (60.3)

<1/day 8(10.8) 3(4.9) 4(5.1)

<3 /week 22(29.7) 16(26.2) 21(26.9)
Kind of snack

Fruit 31(41.9) 29 (47.5) 33(44.0) 0.199

Fruit & others 17 (23.0) 13(21.3) 24(32.0)

Rice cake 6(8.0) 1(1.6) 1(1.3)

Bread, cookie 4 (5.4) 7(11.5) 3(4.0)

Etc. 5(6.8) 1(1.6) 2(2.7)

No snack 11(14.9) 10(16.5) 15(16.0)
Favorite drink

Coffee 32(43.2) 28(45.9) 37(47.4) 0.037

Coffee & others 3(4.1) 1(1.6) 6(7.7)

Sweet rice drink 0(0) 2(3.3) 4(5.1)

Soda 0(0) 3(4.9) 2(2.6)

None 39 (52.7) 27 (44.3) 29(37.2)
1) living alone 2} living with spouse  3) living with children

4) p-value as determined by x2-fest  5) N%
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Table 3. Daily nutrient intakes of the elderly women according to the family type

LAY (n=74) LS? (n=61) LC¥ (n=78) p-value?
Energy (kcal) 1,320.1 + 42.74199) 1,476.2 £ 53.5° 1,374.5+34.39 0.044
Carbohydrate (g) 233.8+7.6 252.7+£8.7 236.2+ 6.7 0.185
Fiber (g) 16.7+0.7 19.9+1.1 18.5+0.9 0.058
Protein (g) 492+2.1 56.7 2.6 53.5+2.1 0.068
Vegetable 28.4+1.1° 33.1£1.5° 30.6+1.19° 0.034
Animal 208+1.7 237%20 229%19 0.526
Fat (g) 22.9+1.59 30.1£1.9° 26.8+1.6%° 0.014
Vegetable 12.9+£0.99 16.9%1.4° 14.6%1.0% 0.039
Animal 100£1.0 13.2%1.4 121£1.1 0.154
Kcal %
Carbohydrate 71.4%1.1 69.0£0.9 69.0£1.1 0.182
Protein 14.9+0.4 15.3+0.4 15.5+0.4 0.511
Fat 15.1£0.8° 17.940.8° 17.3£0.9% 0.049
Ca (mg)* 305.9 +21.5° 372.8+22.2° 347.1+19.3% 0.024
Vegetable 166.4+7.6 194.3+15.4 166.8+7.3 0.101
Animal* 132.1+19.7° 194.7 +22.7° 197.1+20.9° 0.023
P (mg) 716.2+29.4° 829.4+36.4° 776.6+28.19P 0.043
Na (mg) 2,810.3+ 154.9 2,955.2+190.9 2,986.3+138.7 0.697
K (mg) 1,952.4+77.6° 2,295.6 +102.1° 2,085.7 +77.190 0.021
Fe (mg) 10.14£0.37 11.04£0.51 10.66 £0.35 0.302
Vegetable 7.94%0.31 8.74+0.44 8.01£0.26 0.193
Animal 2.19£0.19 7.96+0.33 2.65+0.24 0.320
In (mg) 7.41£0.24 7.96+0.33 8.09 £0.29 0.186
Cu (mg) 0.86 £0.03 0.98+0.04 0.92+0.03 0.065
Se (ug) 61.8+3.79 74.1+4.2° 64.7 £3.99 0.049
Vit A (UGRE) 468.0+36.4 589.3+420 494.5+38.7 0.055
Vit D (ug)* 1.78 £0.46° 3.64+0.52° 2.67 +£0.48%° 0.037
Vit E (mg) 8.07 £0.48° 10.32£0.72° 9.56 +0.59°° 0.029
VitK (ug) 116.45+7.70 111.03+7.88 107.71 £7.04 0.695
Vit By (mg) 0.81£0.03 0.92+0.04 0.85+0.04 0.052
Vit B, (mg) 0.62+0.03° 0.78 +0.05° 0.68+0.03° 0.010
Niacin (mg NE) 10.2£0.4° 120£0.6° 10.2£0.4° 0.014
Vit B4 (mg) 1.11£0.05° 1.36 £0.09° 1.16 £0.05° 0.013
Folic acid (ugDFE) 333.6+13.9 3725162 361.3£14.6 0.171
Vit By (ug)* 4.20+0.58° 6.72+0.67° 5.86+0.62°° 0.025
Vit C (mg) 66.1%£52 76.0%57 65.1£39 0.245
Cholesterol (mg)* 141.14£13.2° 196.2+22.4° 182.0+17.19° 0.049

1) living alone

2) living with spouse
6) p-value determined by the results of one-way ANOVA
*p <0.05 by the results of ANCOVA adjusting for age and monthly income.

3) living with children

4) Mean £ SE  5) Significance by Duncan’s multiple test at p <0.05
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Q1 55~70%% ZAstd AFAT Ak HlES LAT
56.7%, LS 44.3%, LCT* 53.8%0.2 UER} 2} Al of
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Table 4. Comparison of Index of Nutritional Quality (INQ) of the
elderly women according to the family type

LA Ls? Lcd)

(n=74) (n=461) (n=78) p-value®
Protein 1.3+0.0% 1.4+0.0 1.4+0.0 0.511
Vit A 1.0£0.1 1.1£0.1 0.9+0.1 0.354
VitD 02%0.1%)  04+0.1°  03%0.19% 0.049
Vit E 1.0+£0.0 1.1£0.1 1.1+0.1 0.140
Vit K 2.3+0.2 2.0+0.1 2.0+0.1 0.212
Vit B, 0.9+0.0 0.9+0.0 0.9+0.0 0.791
Vit By 0.6+£0.0 0.7+0.0 0.7+0.0 0.399
Niacin 0.9+0.0 0.9+0.0 0.9+0.0 0.365
Vit B 1.0£0.0 1.1+0.1 1.0+£0.0 0.183
Folate 1.0£0.0 1.0£0.0 1.1£0.1 0.721
Vit Byo* 2.1+0.3¢ 32+0.3° 3.0+0.3% 0.036
VitC 0.8%0.1 0.9+0.1 0.8+0.0 0.625
Ca 0.5£0.0 0.6+0.0 0.6+0.0 0.497
P 1.6+0.1 1.6+0.1 1.6+0.0 0.567
Fe 1.6+0.1 1.5+0.1 1.6+0.0 0.722
In 1.3£0.0%°  1.2+0.1° 1.4+0.0° 0.048
Cu 1.7+0.1 1.7+0.1 1.7+0.1 0.722
Se 1.4+0.0 1.4+0.1 1.4+0.1 0.586
1) living alone 2} living with spouse 3) living with children
4) Mean+SE ) Significance by Duncan’s multiple test at p <0.05

6) p-value determined by the results of one-way ANOVA
*p <0.05 by the results of ANCOVA adjusting for age and monthly
income.

50.0%= 7P =41 veh A grslas Wol A%
o] AL A sk slo= FAE AT Tl A o]
2= AMDR 7-20%2 A4 A3 4307 A4 1)
g 23} LA, LS, LG 25 oF 90% 55 YEl o] o
A AAHE v AFH s 202 et
vl Hrie AEdE HTHe®  (estimated
average requirment, EAR)Y} 5343 % (adequate intake,
ADNE 71FEe® H7}elom, Table 69l Hod Q&
FTEAHAF rvke g AHsks A #EE vEh
Aok, A=} =219] 79 HIERRI B,, Upolofil, HIERI B,

TR oo A

Table 5. Assesment of energy nutrients intake of the elderly women using EER and AMDR according fo the family type

LAY (n=74) LS? (n=61) LC® (n=78) p-value?
EER °) (%) <75 75-125  >125 <75 75-125 >125 <75 75-125  >125
Energy 28(37.8)¢) 42(56.8) 4(5.4) 18(29.5) 33(54.1) 10(16.4) 25(32.1) 53(67.9) 0 0.003
AMDR (%) <55 55-70 >70 <55 55-70 >70 <55 55-70 >70
Carbohydrate 3(4.1)  29(39.2) 42(56.7) 1(1.6) 33(54.1) 27 (44.3) 5(6.5) 31(39.7) 42(53.8) 0.281
AMDR (%) <15 15-25 >25 <15 15-25 >25 <15 15-25 >25
Fat 37 (50.0) 29(39.2) 8(10.8) 24 (39.3) 30(49.2) 7(11.5) 33(42.3) 32(41.0) 13(16.7) 0.560
AMDR (%) <7 7-20 >20 <7 7-20 >20 <7 7-20 >20
Protein 0 69 (93.2) 5(6.8) 0 56 (91.8) 5(8.2) 0 68(87.2) 10(12.8) 0.410
1) living alone 2} living with spouse  3) living with children  4) p-value determined by y>test  5) estimated energy requirements

6)N (%) 7) acceptable macronutrient distribution range
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Table 6. Distribution of elderly women consumed less than under
estimated average requirement (EAR) or adequate intake (Al) of

elderly women according to the family type N (%)
Nutrient LAY (n=74) LS? (n=61) LC3¥ (n=78) p-value?
Vit A% 39 (52.7) 24 (39.3) 37 (47.4) 0.300
Vit B, 48 (64.9) 33 (54.1) 44 (56.4) 0.394
Vit B, 69 (93.2) 48 (78.7) 70 (89.7) 0.030
Niacin 44 (59.5) 26 (42.6) 49 (62.8) 0.044
Vit B¢ 48 (64.9) 27 (44.3) 46 (59.0) 0.049
Folicacid 38 (51.4) 21 (34.4) 35 (44.9) 0.141
Vit By, 31(41.9) 11(18.0) 17 (21.8) 0.003
VitC 53(71.6) 33 (54.1) 48 (61.5) 0.105
Ca 68 (91.9) 53(86.9) 73(93.4) 0.370
P 24 (32.4) 9(14.8) 15(19.2) 0.034
Iron 3(4.0) 5(8.2) 1(1.3) 0.132
Zinc 22(29.7) 10(16.4) 16 (20.5) 0.158
Cu 11(14.9) 9(14.8) 7 (9.0) 0.467
Se 21 (28.4) 10(16.4) 20 (25.6) 0.243
Fiber®) 53(71.6) 36 (59.0) 49 (62.8) 0.281
Vit D 71 (95.9) 58 (95.1) 75(96.2) 0.949
Vit E 51 (68.9) 35 (57.4) 45(57.7) 0.268
VitK 16 (21.6) 12(19.7) 21 (26.9) 0.566
Na 5(6.8) 3(4.9) 1(1.3) 0.233
K 72(97.3) 57 (93.4) 76 (97.4) 0.395

1) living alone 2} living with spouse  3) living with children

4) p-value determined by x>test  5) Nutrient assessment with
estimated average requriement (EAR)  6) Nutrient assessment
with adequate intake (Al)

olxlo] AFeke LATOIA 59.5%, LSTollA] 42.6%, LC
oA 62.8%7F Hadaw wvke AT (p =
0.044). BIEF B¢= LATONA 64.9%, LSTolA 44.3%,
LCToIA 59%7) Hadesr vuks A8 (p =
0.049). HIEFI B,,= LAT9] 41. 9%, LS79] 18%, LC
o] 21.8%7} Jﬂ%ﬂgak njukS HHSHATH (p = 0.003).

Qlo] AF e LATS] 32.4%, Ls——u 14.8%, LC9]
19.2%7} -‘1”‘-7% Q7 mvko) 2Tt (p = 0.034). w|Zdeks
o] WF e vvk A3 82 LATA 7MY =04,
LSl A 71 groba] 4 A ] A& LAT o= Ur
ittt 2 AdFHY] B9 7B F3 B Y3 Aol
E A LATY 919%, LS 86.9%, LCT-9
93.6%7} Bd Q& v|vhE At didAte] ool
P a e vke] AL FS @Ho}ﬁit} HIER D HEgH
LAT9] 95.9%, LST9] 95.1%, LCT9] 96.2%7} &4
A vvks FA A

AESTYE MAE Y ASFE MFE

= Q AlE FFH S Table 73 2t} 7 f
FH oz} =919] A A7/, AT, SEF, o5 2
Fol AHNA Frefgh xpol7t Ao AR/, AAF, &
E79] AFT LSTe AFe] LAY == LCTll Hl3)
frolalA =9koH (p <0.001, p=0.049, p = 0.038), 3=

By, §19) TS 71 3ol wet frold ok A Fel AHTE LATOIA 718 A Uebstth (p = 0.045).
o} HIEF B,= LAT2 93.2%, LS9 78.7%, LCe]l  A1EFad AFHS 937 9 9L HX*?‘SM Hlwgk 4
89.7%7} B D Q2 vvHe AFSATH (p = 0.030). Lol FoNE HAF, AXMF, sl2F] HAHES 7 F¥9
Table 7. Food intakes from each food group of the elderly women according to the family type (g/day)
LAY (n=74) LS (n=61) LC® (n=78) p-value?)
Grains 243.48+10.05% 256.72+11.18 239.91+8.89 0.480
Potatoes 41.33+9.85 34.29+8.74 31.94+6.92 0.710
Sugar, Sweets 7.43+0.88 7.07 £0.90 6.92+0.92 0.918
Legumes 36.61+6.37 61.05+10.69 50.44+8.17 0.130
Seed, Nuts 1.08+0.50 5.65+£2.23 4.07 £2.08 0.183
Vegetables 228.86+15.71 222.62+15.44 225.29+15.39 0.962
Mushrooms 3.29+1.73 1.24+0.47 2.89+1.10 0.515
Fruits* 112.60 + 14.83%) 200.63 +22.67° 103.37 £ 12.449 <0.001
Meats, Poultry 44.67 +5.66 43.81+10.90 47.48+7.81 0.945
Eggs 11.30+2.07 17.28+3.73 18.46+2.75 0.150
Fish* 30.28+5.01° 51.38+6.07° 42.11+7.219° 0.049
Seaweeds* 2.28+0.32° 1.01£0.37¢ 1.16 +£0.34° 0.045
Milk products 68.04+11.75 103.65+14.98 80.88+12.72 0.172
Qil, Fats 5.44+0.50 6.47 £0.65 6.92+0.70 0.208
Beverage 42.15+9.46%° 61.98+10.92° 29.8 +5.88° 0.038
Seasoning 26.02+2.07 27.57 £2.52 29.53+2.68 0.576
1) living alone 2} living with spouse  3) living with children  4) Mean £SE  5) Significance by Duncan's multiple test at p <0.05

6) p-value determined by the results of one-way ANOVA

*p <0.05 by the results of ANCOVA adjusting for age and monthly income.
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Table 8. Korean's Dietary Diversity Score (KDDS) distribution of the
elderly according to the family type

Score LAY (n=74) 1S? (n=61) LC®(n=78) p-value
03 22(29.7)4 10(16.4) 24 (30.8)
4 36 (48.6) 25 (41.0) 35(449) 0.048¢
5 16 (21.6) 26 (42.6) 19 (24.4)

Average score 3.90+0.10°97)  428+0.12° 3.89+0.11¢ 0.014%

1) living alone 2] living with spouse  3) living with children

4)N (%) 5)Mean*SE 6) p-value determined by y*test

7) Significance by Duncan multiple test at p <0.05  8) p-value
determined by the results of one-way ANOVA

2 FstA Aol e AL E YERT (p < 0.05).
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T AETe] B 23 AAF (KDDS = 5)E 3= Hl&
& LAT©] 21.6%, LST-0] 42.6%, LC-©] 24.4%0]%T}. 3
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Table 9. Distribution of food group intake pattern (CMVDO) of the elderly according to the family type

LAY (n=74) LS? (n=61) LC® (n=78)
Rank = p-value?
CMVDOY N (%) CMVDO N (%) CMVDO N (%)

1 11101 22(29.7) 11111 18 (29.5) 11101 25 (32.1)

2 11100 17 (23.0) 11101 15 (24.6) 11100 18 (23.1) 0.692

3 11111 14 (18.9) 11100 12(19.7) 11111 16 (20.5) ’

4 11110 12 (16.2) 11110 12 (19.7) 11110 11 (14.1)

1) living alone  2) living with spouse  3) living with children  4) p-value determined by y*test  5) CMVDO = cereal, meat, vegeta-

ble, dairy and oil group: 1 = food group (s) consumed. 0 = food group (s) not consumed
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