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Comparison Analysis of Dietary Behavior and Nutrient Intakes of the Elderly according to
Their Family Status: The Korea National Health and Nutrition Examination Survey 2013-2016
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Objectives: This study was undertaken to compare dietary life of the elderly living
alone and in a family, and to compare differences based on gender, for the 2013-2016

Gwangju 61186, Korea Korea National Health and Nutrition Examination Survey (KNHANES).

Tel: (062) 530-1353 Methods: The subjects included 2,612 elderly people aged over 65 years who
Fax: (062) 530-1339 participated in the health survey, health examination and nutrition survey. Subjects on
E-mail: jbm@jnu.ac.kr a diet therapy were excluded. This study analyzed the general characteristics, dietary

habits, daily energy and nutrient intakes, CPF ratio, estimated average requirement
(EAR), nutrient adequacy ratio (NAR) and mean adequacy ratio (MAR), index of nutrient
Received: June 28, 2019 quality (INQ), and food consumption of the elderly living alone and in a family. We

Revised: August 20, 2019 also compared the differences based on gender.
Accepted: August 20, 2019

Results: Daily intake of food, water, dietary fiber, potassium, retinol, and riboflavin were
low in the male elderly subjects living alone. The elderly living with family revealed
higher NAR and MAR as compared to the elderly living alone. Although all MAR
values were <I, the elderly living alone had lower values. Considering the intake of
food, the consumption of seaweed, fish and shellfish, and oils (animal) was higher in
elderly men living with families, whereas women living with families consumed more
vegetables, fruits, seaweeds and seafood, as compared to their counterparts living alone.
Furthermore, analyzing the foods consumed by the elderly people living alone, female
subjects consumed more seaweed, milk and animal oil as compared to male subjects.

Conclusions: The results of this study indicate that the elderly living alone have poor
nutrient intake as compared to the elderly living with families. Based on this research
data, we recommend that it is necessary to improve the health and nutritional status of
the elderly living alone.
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Table 1. General characteristics of the elderly living alone and the elderly living with their families

Male (n=1,244) Female (n=1,368)
Variables Alone With fornilies y*-volue Alone With famnilies ¥*-value
(N=136) (n=1,108) (N=397) (n=971)
Education levels
Elementary school 72 (52.5)" 469 (41.7) 334 (82.7) 726 (74.2)
Middle school 21 (15.9) 199 (18.1) 2.49 32( 9.3) 101 (10.3) 6.07%*
High school 43 (31.6) 440 (40.2) 31( 8.0 144 (15.5)
Household income levels?
Low 100(74.8) 363 (31.1) 336 (85.5) 363 (37.0)
Middle 28(19.7) 301 (26.1) 44,77%%% 43(10.5) 229 (21.9) 138,32
High 8( 5.5) 444 (42.8) 18( 4.0) 379 (41.1)
Current occupation
Yes 47 (31.1) 495 (41.6) 103 (26.4) 269 (26.2)
4.47* 0.01
No 89 (68.9) 613 (58.4) 294 (73.6) 702 (73.8)
Residence
Urban 98 (73.6) 790 (75.7) 031 285 (73.1) 696 (75.3) 0.4
Rural 38 (26.4) 318 (24.3) 112 (26.9) 275 (24.7)
1) n (%)

2) Household income levels: 'Low'=less than 100, 'Middle'=101~200, 'High'=exceed 200

* p<0.05, **; p<0.01, ***; p<0.001
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Table 2. Diefary habits of the elderly living alone and the elderly living with their families

Male (n=1,244)

Female (h=1,368)

Variables i il for i ili for
Alone With families y2value Alone With families y2value
(n=136) (n=1,108) (n=397) (n=971)
Skipping breakfast
Yes 13( 9.9)" 46 ( 4.5) 29( 7.0) 55(7.1)
4.46* 0.0018
No 123 (90.1) 1,062 (95.5) 368 (93.0) 916 (92.9)
Skipping lunch
Yes 12( 9.6) 63( 5.7) 47 (12.1) 73( 7.3)
2.37 69847
No 124 (90.4) 1,045 (94.3) 350(87.9) 898 (92.7)
Accompanying breakfast?
Yes 15(12.2) 836 (78.4) 15( 3.7) 697 (73.7)
173.66%** 367.33%k%*
No 101 (87.8) 201 (21.6) 339 (96.3) 188 (26.3)
Accompanying lunch?
Yes 27 (22.8) 760 (70.1) 78 (21.7) 576 (60.5)
68.90%** 121.87%x%x*
No 89 (77.2) 277 (29.9) 276 (78.3) 309 (39.5)
Accompanying dinner?
Yes 19(15.6) 915(87.1) 26( 6.8) 721 (76.1)
254,54 % 368.07%**
No 97 (84.4) 122(12.9) 328 (93.2) 164 (23.9)
Dietary supplements
Yes 57 (45.0) 439 (40.5) 0.9 193 (50.3) 484 (50.9) 0.02
No 79 (55.0) 669 (59.5) ' 204 (49.7) 487 (49.1) '
Nutrition education experience
Yes 10( 6.5) 41 ( 3.5) 23 ( 5.6) 44( 5.2)
2.30 0.08
No 126 (93.5) 1067 (96.5) 374 (94.4) 927 (94.8)
Awareness of nutrition labeling
Yes 55 (40.6) 381 (34.0) 95 (24.7) 322 (34.6)
2.01 10.02%*
No 81 (59.4) 727 (66.0) 302 (75.3) 649 (65.4)
Frequency of eating out 9.6 = 1.08% 8.1 =0.40 -1.27 5.1 =0.50 4.8 =0.32 -0.38
1) n (%)
2) Exclude: not applicable (meal frequency less than two times a week)
* p<0.05, ** p<0.01, ***: p<0.001
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Table 3. Daily energy and nufrient intakes of the elderly living alone and the elderly living with their families
Male (n=1,244) Female (n=1,368)
Variables Alone With famnilies fvalue Alone With families tvalue
(n=136) (n=1,108) (n=397) (n=971)
Food intake (g) 1,309.8 = 49.05" 1,502.9 + 25.21 3.42%%x 1,043.1 + 28.26 1.176.4 + 24,32 3,79k
Energy (kcal) 2,037.3 = 66.09 200502476 -0.45 1,457.0 = 29.60 1,633.5 = 23.17 2.1*
Water (Q) 839.6 = 40.46 1,037.2 + 21.33 4.16%%* 695.4 + 23.83 809.1 + 21.18 3.88%**
Protfein (Q) 619+ 289 65.7 = 1.09 1.21 455+ 1.32 47.9 + 0.90 1.44
Fat (g) 320« 3.11 321+ 082 0.02 20.4 + 1.05 21.7 = 0.69 1.1
Saturated fatty acid (Q) 9.4+ 1.09 87+ 023 -06 55+ 0.29 6.0+ 0.21 1.25
Cholesterol (g) 163.7 = 16.19 1770+ 6.71 1.32 105.0 + 8.10 118.4 = 5.47 1.4
Carbohydrates (Q) 344.6 + 12.33 337.9 = 418 -0.51 267.8 = 5.39 282.3 = 4.33 2.25*%
Fiber (Q) 234+ 124 26.4 = 0.49 2.16* 202+ 0.73 21.7 = 0.47 1.67
Calcium (mg) 440.4 + 25.83 4741 +10.60 1.21 341.9 + 11.60 368.0 = 10.43 1.75
Phosphorus (mg) 961.8 = 38.94 1,045.8 + 16.12 1.96 730.2 = 18.31 786.8 = 14.77 2.46*
Iron (MQ) 173+ 0.95 183 = 0.32 0.91 13.4 = 0.39 156.1 = 0.60 1.87
Sodium (Mg) 3,793.4 + 237.96  3,888.4 + 80.85 0.37 2,650.3 = 98.99 2,841.7 + 82.23 1.56
Potassium (mg) 2,753.8 + 116,99  3,107.3 = 54.89 2.64%x* 2,271.4 = 70.96 2,5616.6 + 56.47 2.7 4%
VitaminA (ugRE) 606.4 + 67.65 707.1 = 31.96 1.37 526.2 + 44.15 555.2 + 27.75 0.55
Retinol (ug) 514+ 7.05 740+ 7.56 2.49% 51.4+ 847 57.0 = 10.49 0.562
Thiamine (mg) 20= 0.10 20+ 003 -007 1.4 = 0.04 1.5+ 0.03 2.33*
Riboflavin (Mg) 1.1+ 006 1.2+ 003 2.41* 0.8 = 0.03 1.0+ 0.03 3.6%**
Niacin (mg) 140+ 076 163 = 0.28 1.5 10.0 = 0.29 113+ 0.25 3.45%*x*
Vitamin C (mg) 101.8 + 9.64 1114+ 425 0.95 783+ 515 101.9 = 4.61 3.61%%*
1) Mean = SE.
* p<0.05, **: p<0.01, ***: p<0.001
Table 4. Daily energy and nufrient intakes per 1,000 Kcal by households type
, Model I
Variables - — tvalue
Alone (N=533) With families (n=2,079)
Food intake (g) 1,361.8 = 21.40% 1,482.7 + 16.92 —5.03k*
Water (Q) 901.3 + 20.20 1,020.1 = 16.12 —5,1 8k
Protein (Q) 623+ 098 63.7 = 0.61 -1.4
Fat () 309+ 1.22 31.1 = 0.61 -0.15
Saturated fatty acid () 85+ 040 84 = 018 0.28
Cholesteral (Q) 163.8 + 7.88 166.4 = 5.01 -1.53
Carbohydrates (Q) 3413+ 4.10 342.2 = 249 -0.22
Fiber (Q) 252 = 0.63 26.6 = 0.35 —2.11%*
Calcium (mg) 443.6 = 11.50 4625+ 8.15 -1.5
Phosphorus (mg) 973.7 = 13.60 1,017.6 = 9.12 —3.08**
Iron (Mg) 174+ 038 185+ 0.44 2. 11*
Sodium (Mg) 3,632.2 + 106.12 3,718.7 = 66.70 -0.76
Potassium (mg) 2,908.8 = 53.40 3.122.6 = 41.63 —3.62%**
Vitamin A (ugRE) 6529 + 39.38 689.7 + 25,50 -0.86
Retinol (ug) 690+ 771 780+ 9.20 -0.93
Thiamine (mgQ) 1.9+ 003 20+ 002 -0.97
Riboflavin (Mg) 1.1+ 003 1.2+ 002 —3.78%k
Niacin (mg) 140+ 0.26 149 = 0.19 =337k
Vitamin C (mg) 1008 = 4.95 117.8 = 3.93 —3.17%*

1) Model I: adjusted nutrient intake per 1,000 kcal

2) Mean = SE.
* p<0.05
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Table 5. Energy nutrients and CPF ratio of the elderly living alone and the elderly living with their families

Male (n=1,244) Female (n=1,368)
Variables Alone With families 2 for Alone With families 2 for
x>-value x-Vvalue
(n=136) (n=1,108) (n=397) (n=971)
C:P:F ratio 79:14:7 78:15:7 80:14:6 80:14:6
Carbohydrate (%) 79.0 + 0,957 77.7 +0.26 -1.28 80.5 + 0.44 80.2 + 0.28 -0.59
<55 20(16.9)? 140 (13.0) 18 ( 5.0) 43 ( 4.8)
55-65 18 (12.5) 218 (20.1) 2.27 33( 9.8) 108 (11.4) 0.27
>65 98 (70.6) 750 (66.9) 346 (85.2) 820 (83.8)
Protein (%) 14.0 = 0.48 16.1 =0.15 1.95 13.56+0.23 13.6 = 0.16 0.49
<7 4( 2.6) 13(1.2) 2( 0.6) 5( 0.4)
7-20 129 (95.1) 1,053 (95.3) 1.05 384 (96.7) 940 (97.1) 0.13
>20 3(23) 42( 3.5) 11(2.7) 26( 2.5)
Fat (%) 7.0 +0.58 7.2 +0.14 0.43 6.0=0.25 6.2=0.15 0.58
<15 87 (63.6) 698 (62.0) 298 (74.2) 682 (69.7)
15-30 46 (32.0) 376 (35.0) 0.38 85 (21.6) 268 (28.1) 3.46*
>30 3( 4.4) 34( 3.0) 14( 4.2) 2(22)
1) Mean =+ S.E.
2) n (%)

* p<0.05
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Table 6. Estimated average requirement (EAR) of the elderly living alone and the elderly living with their families

Male (n=1,244) Female (n=1,368)
Variables Alone With families tvalue Alone With families tvalue
(n=136) (h=1,108) (n=397) (n=971)

<EAR

Protein 136 (100.0)" 1,108 (100.0) N.A2 397 (100.0) 971 (100.0) NA
Vitamin A 88 ( 63.6) 611( 54.4) 3.52 264 ( 66.2) 551 ( 57.9) 6.61%
Vitamin B, 18( 12.3) 82( 7.3) 3.39 83( 21.0) 135( 14.6) 6.75%*
Vitamin B, 93 ( 67.7) 706 ( 64.1) 0.57 288 ( 71.7) 619 ( 63.9) 7.28%%*
Niacin 61 ( 44.3) 447 ( 33.9) 0.86 278 ( 68.8) 538 ( 56.2) 16.30%#*
Vitamin C 77 ( 55.6) 573 ( 52.3) 055 258 ( 64.2) 521 ( 54.1) 8.98%
Ca 106 ( 77.8) 816( 73.5) 0.96 347 ( 87.1) 828 ( 84.9) 0.86
P 26( 17.8) 123( 10.6) 5.09+ 161 ( 39.8) 301 ( 32.3) 5.96*
Fe 16( 11.0) 53( 4.9) 6.00% 38( 8.3) 56( 5.8) 3.81
NN (%)

2) not applicable
* p<0.05, ** p<0.01, ***; p<0.001

Table 7. Nutrient adequacy ratio(NAR) and mean adequacy ratio(MAR) of the elderly living alone and the elderly living with their families

Moale (n=1,244) Female (n=1,368)

Variables Alone With families tvalue Alone With families fvalue

(n=136) (n=1,108) (n=397) (n=971)
NAR
Protein 0.85 + 0.02" 0.89 = 0.01 1.66 0.85 = 0.01 0.88 + 0.01 2.29%
Vitamin A 0.56 = 0.03 0.64 = 0.01 2.29* 0.56 = 0.02 0.63 = 0.01 3.23%*
Vitamin B, 0.94 + 0.01 0.97 + 0.00 1.83 0.90 = 0.01 0.94 + 0.01 3.13%*
Vitamin B, 0.63 + 0.03 0.70 £ 0.01 2.27* 0.60 + 0.02 0.66 + 0.01 3,34k
Niacin 0.73 +0.02 0.79 £ 0.01 2.25% 0.65 + 0.01 0.71 £0.01 3,98k
Vitamin C 0.58 + 0.03 0.65 = 0.01 2.13* 0.53 £ 0.02 0.61 +0.02 3.22%*
Ca 0.57 +0.02 0.61 = 0.01 1.51 0.41 = 0.01 0.44 = 0.01 1.77
P 0.91 +£0.02 0.95 = 0.00 2.23* 0.83 = 0.01 0.87 = 0.01 2.61%*
Fe 0.95 = 0.01 0.98 = 0.00 1.78 0.94 = 0.01 0.96 = 0.00 2.28*
MAR 0.68 = 0.02 0.72 = 0.00 2.48* 0.64 = 0.01 0.68 = 0.01 3.63%**
1) Mean + SE.

* p<0.05, **; p<0.01, ***; p<0.001

919] NAR©| =4 Yepsdth. MAR 768 =491 0.64, 7}
FEA 0.68F SAHwClo] 7EF A QI BT F-24 o
Z (p<0.001) ke,

2) I A A2(NQ)

AR 7IEFA 1] ok AA A4 (INQ, Index
of Nutrient Quality)E 37}3t A¥+= Table 8¢ A3}
Aok 232l A e (p<0.01), Yol (p<0.01), <!
(p<0.001) ellA +&J 3k 2lo] & Ko, 71571 =]1
1|3t AN RIoA 214 02 Yt} ofAd o] 79 He}
9l B, (p<0.01), Yol (p<0.01), HIEFI C(p<0.01) A
INQ #to] f-2lgt afol& Helom, HAxRlo] 7R

Qi H]3) o] 40 = Yok},

[$)]

Ny
312
b

M A _7.(_/\[

OH

. [=]

A7} 7 E AR A AR B 4
5= Table 98} 2t} FA 9] A9 allz=5 (p<0.0001), ©f
95 (p<0.001), F24 F-417F (p<0.001) ollA] F-2J8t 2h
o1& Btk FFe] A HFARRNL 7.1125 g, /5%
Awgle 36.7+3.8 g0 & 71557 1410]] H]Eto] HAN
Q1] A o] o Wkt ol {FE 54 61.6+13.8
g, 7R 61.6113.8 g0 & EA Rl Hlste] 7}
oAl AR =3Th 3 A4 (T8 = 57

2 0 g, 7574 0.03+£0.01 g0 & A2 A
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Table 8. Index of nutrient quality (INQ) of the elderly living alone and the elderly living with their families

Qo] 4 YB3} JPx

el

Male (n=1,244) Female (n=1,368)
Variables Alone With families tvalue Alone With farnilies tvalue
(n=136) (n=1,108) (n=397) (n=971)
INQ
Profein 1.09 + 0.03" 1.18 = 0.01 6.74%* 1.23 = 0.02 1.24 = 0.01 0.24
Vitamin A 0.88 = 0.11 1.01 = 0.04 1.25 1.05 = 0.08 1.07 £ 0.05 0.04
Vitamin B, 1.61 = 0.04 1.68 = 0.01 1.95 1.44 = 0.03 1.48 = 0.02 1.79
Vitamin B, 0.71 =0.05 0.81 = 0.01 3.10 0.75 + 0.02 0.83 = 0.02 8.70%*
Niacin 0.85 = 0.03 0.95 + 0.01 7.80%* 0.79 = 0.02 0.83 = 0.01 6.75%%*
Vitamin C 0.96 = 0.09 1.13 + 0.04 3.26 0.87 =0.05 1.06 = 0.04 Q.58%**
Ca 0.62 + 0.03 0.69 + 0.01 3.52 0.48 = 0.01 0.48 + 0.01 0.17
P 1.35 + 0.04 1.50 + 0.01 12,84 1.15 = 0.02 1.18 £ 0.01 1.85
Fe 1.92 + 0.09 2.10 = 0.03 2.23 2.00 = 0.05 2.03 = 0.06 1.75
1) Mean + S.E.
** p<0.01, *** p<0.001
Table 9. Food consumption estimated by 24-hour recall of the elderly living alone and the elderly living with their families
Male (n=1,244) Female (n=1,368)
Variables Alone With families tvalue Alone With families tvalue
(n=136) (n=1,108) (n=397) (n=971)
Food group
Ceredls (Q) 3529 +19.5" 3234 +48 -1.54 2695 = 7.0 2766 +5.6 0.86
Potatoes and starch (g) 314+ 80 389 +33 0.87 333 = 59 421 =44 1.27
Saccharide (g) M4+ 17 1.1 =07 -0.2 69 = 07 7.6 =05 0.8
Pulses (Q) 472+ 7.8 52.1 =39 0.58 364 =+ 3.7 355 +25 -0.21
Seeds and nuts (Q) 71+ 20 102 =15 1.37 51 = 1.2 56 =07 0.34
Vegetables (Q) 341.2 + 23.6 377.4 8.6 1.43 2627 =110 2948 +8.4 2.32%
Mushroom (g) 30= 1.7 39 =05 0.51 25 = 07 29 =06 0.55
Fruits (Q) 168.0 = 20.0 198.3 +8.8 1.42 157.1 = 11.1 1949 +9.8 2.81%%
Seaweed (Q) 71+ 25 367 =38 6.1 %% 179 + 45 399 +49 3,52k
Seasoning (Q) 298+ 3.0 326 =18 0.86 219 = 13 22.7 =09 0.46
Vegetable ails () 52+ 06 63 =03 1.52 38 = 04 40 =02 0.36
Meat (g) 60.1 = 11.1 761 =52 1.36 490 = 8.1 43,6 =30 -0.66
EQos (9) 168 + 3.4 179 =1.2 0.3 124 = 1.5 138 +£1.0 0.81
Seafood (Q) 61.6+13.8 1183 =7.0 1,87k 688 + 7.8 91.3 7.1 -0.49*
Milk dairy product () 314+ 74 463 +3.9 3.82 557 + b5.6 524 + 4.1 -0.22
Fat (animal) () 0 0.03 = 0.01 —0.36%%* 0.04 + 0.02 0.03 + 0.02 4,21
Beverage (Q) 413+ 88 59.3 =44 1.9 326 = 3.6 40.9 *=3.6 1.8
Alcohol () 94.0 = 20.9 937 £78 -0.01 72 = 25 7.6 =20 0.13
1) Mean + S.E.

* p<0.05, ** p<0.01,

7k visgek. obde) A

*xk 0<(0.001

AT (p<0.05) , 2+ (p<0.01),

3%+ (p<0.001), OJJHv(p<O 05)°lM #pel 7k ASAEE. A

0] A9 E

+8.4 g0 7NEFEA R
O sk}, w3k velFe] 73
Q1 194.9£9.8 g0 & AR AF o] W

A

21 262.7£11.0 g, 7571 294.8

Aol Hlgko] FA11Q19) A F =]

S =we) 157.1+11.1 g,

Sk AEFe AT SAR
39.9£4.9 g, o972 4
171 g0 = EARRI

(p<0.0D),

574 et

0 17.9+4.5 g, 7}E=EA
Q1 68.8+7.8 g, 91.3
Hlgto] 7155 AxR12] AdH Zol
ket A AH S A3 99 1,000 kcal G2 W
st Ay}= Table 103 Z2th HA2F (p<0.05), HAdF
3 27 (p<0.001), 37/ (p<0.05), S5
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Table 10. Food consumption estimated by 24-hour recall per 1,000 Kcal by households type

Model I"
Variables Alone With Famnilies tvalue
(n=533) (n=2,079)

Food group
Ceredls (Q) 3423 + 7.33% 331.2 = 4.17 1.54
Potatoes and starch (Q) 40.1 = 523 47.2 = 3.86 -1.26
Saccharide (Q) 10.6 = 0.82 10.7 = 0.60 -0.12
Pulses (Q) 495+ 3.99 49.4 = 3.27 0.02
Seeds and nuts (Q) 83+ 126 93+1.12 -0.81
Vegetables (Q) 337.1 =10.98 364.0 + 6.69 -2.21%*
Mushroom (g) 3.4+ 082 4.0 = 0.49 -0.59
Fruits (Q) 190.6 = 10.37 221.1 + 8.27 —2.66%*
Seaweed (Q) 172+ 3.76 40.7 + 3.62 —4 Q] Hokk
Seasoning (Q) 29.7 = 1.4 30.4 = 1.04 -0.47
Vegetable oils (9) 57+ 0.37 6.0+0.26 -0.76
Meat (g) 713+ 7.20 70.8 = 4.03 0.07
Eggs (Q) 16.6 + 157 17.5 + 0.88 -0.56
Seafood (Q) 80.4+ 7.94 111.4 =615 —3.55% %k
Milk dairy product (g) 523 = 488 53.6 =3.42 -0.25
Fat (animal) (g) 0.0= 001 0.0=0.02 -0.12
Beverage (Q) 450 = 4.02 55.2 + 3.36 -2.17*
Alcohol (g) 613+ 7.47 59.8 + 4.78 0.22
1) adjusted food consumption per 1,000 kcal

2) Mean + S.E.

* p<0.05, **; p<0.01, ***; p<0.001
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