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ABSTRACT

pISSN 2288-3886 / eISSN 2288-3959

The purpose of this study was to examine the characteristics of the dietary intake of Korean elderly according to chew-
ing ability using data from the Korea National Health and Nutrition Examination Survey (KNHANES) conducted dur-
ing 2007—2010. Among subjects aged 65 years and over, more than half, 54.3% of elderly people, were classified as the
difficulty in chewing group (DC). The DC group had lower nutrients and food intakes than those of in the no difficulty in
chewing group (NDC). Findings showed that subjects in the DC group consumed fewer foods, especially fruits and veg-
etables. In addition, the DC group had significantly lower intakes of pan-fried food, stir-fried food, braised food, and sea-
soned-cooked vegetables, which could not be easily cooked or chewed. On the other hand, the number of soups and stews
included in the top 30 largely consumed dishes were higher in the DC group than in the NDC group. No difference in
numbers of daily meal/snack intake was observed between the two groups, however, the DC group had lower numbers of
side-dishes compared to the NDC group. Fewer side-dishes per meal could be related to lower intakes of nutrients in di-
etary quality. Findings of this study demonstrated that dietary intake was influenced by chewing ability of elderly Kore-
an people. Therefore, study of factors affecting dietary intake such as convenient cooking methods to decrease cooking
time and skills to extend preservation and storage time of foods will necessary. In addition, development of food prod-
ucts and new techniques of cooking considering health status, chewing, and swallowing ability is required for the elderly,
followed by establishment of standards for senior-friendly food products. (J Nutr Health 2013; 46(3): 285 ~ 295)

KEY WORDS: chewing ability, elderly, dietary intake, senior-friendly food, Korean National Health and Nutrition

Examination Survey (KNHAENS).
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Table 1. Distribution of general characteristics according to chewing ability of the elderly

NDC" (n = 2,249) DC” (n = 2,675)

All (n = 4,924)

Sex

Male 2,038 (41.39)"

Female 2,886 (58.61)
Age

65—74 3,366 (68.36)

>75 1,558 (31.64)
Living Alone

Yes 899 (18.26)

No 4,025 (81.74)
Activity limitation? (n = 4,896)

Yes 1,940 (39.76)

No 2,939 (60.24)
Current smoking (n = 4,887)

Yes 679 (13.89)

No 4,208 (86.11)
Current alcohol use (n = 4,882)

Yes 1,574 (32.24)

No 3,308 (67.76)
Walking exercise® (n = 4,876)

Yes 2,603 (53.38)

No 2,273 (46.62)
Education (n = 4,870)

Elementary school 3,595 (73.82)

Middle school 515(10.57)

High school 497 (10.21)

University 263 ( 5.40)
Household income (n = 4,753)

Low 2,597 (54.64)

Middle low 1,121 (23.59)

Middle high 573 (12.06)

High 462 ( 9.72)

1,006 (44.73) 1,032 (38.58)
1,243 (55.27) 1,643 (61.42)
1,622 (72.12) 1,744 (65.20)**
627 (27.88) 931 (34.80)
1,908 (15.16) 2,117 (20.86)**
341 (84.84) 558 (79.14)
690 (31.00) 1,250 (47.12)™**
1,536 (69.00) 1,403 (52.88)
287 (87.12) 392 (85.26)
1,941 (12.88) 2,267 (14.74)
788 (64.60) 786 (70.41)
1,438 (35.40) 1,870 (29.59)
1,150 (51.66) 1,453 (54.83)*
1,076 (48.34) 1,197 (45.17)
1,491 (67.07) 2,104 (79.49)™**
272 (12.24) 243 ( 9.18)
294 (13.23) 203 ( 7.67)
166 ( 7.47) 97 ( 3.66)
1,056 (48.53) 1,541 (59.80)***
550 (25.28) 571 (22.16)
301 (13.83) 272 (10.55)
269 (12.36) 193 ( 7.49)

1) NDC: No difficulty in chewing 2) DC: Difficulty in chewing 3) Values are n (%)

4) Activity limitation: Limitation of Social activity

and General life because of physical disability or mental disorder  5) Walking exercise: Walking over 30 min at one time more than

five times per week
#*:p<0.05, #*: p<0.01, ***: p<0.001 by survey frequency test
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Table 2. Means of daily nutrient intakes and the rates of nutritional insufficiency risk according to chewing ability of the elderly

All (n = 4,924) NDC" (n = 2,249) DC? (n = 2,675)
Nutrient intake percentage of Dietary Reference Intakes (%)
Energy 87.41 +0.76" 89.64 +1.02 85.52 £ 0.88***
Protein 106.10 + 1.25 110.99 +1.76 101.94 + 1.37**
Calcium 53.63 + 1.06 57.51 + 1.66 50.33 + 1,12
Phosphorus 131.90 + 1.35 137.46 +1.91 127.18 + 1.54**
Iron 132.19 £ 2.91 137.85+ 3.74 127.38 + 3.57*
Sodium 321.64 + 4.58 339.74 + 6.29 306.24 + 5.87**
Potassium 50.77 +0.63 53.81 +£0.92 48.18 £ 0.71***
Vitamin A 90.03 + 2.65 91.73 + 2.67 88.59 +3.74
Thiamin 81.06 +0.99 84.84 +1.42 77.84 + 114
Riboflavin 58.85 + 0.90 61.24+1.17 56.82 + 1,05
Niacin 78.84 +0.98 82.70 + 1.40 75.56 +1.06***
Vitamin C 78.76 +1.54 84.28 + 2.27 74.05 +1.76™*
Energy distribution (%)
Protein 12.94 +0.08 13.10 £ 0.10 12.80 + 0.09*
Fat 11.26 +0.15 11.58 £0.19 10.98 + 0.16™
Carbohydrate 75.81 +0.21 75.32 £ 0.27 76.23 +0.23"
Nutritional insufficiency risk” 17.1(0.7)Y 14.5(1.0) 19.3 (1.00"**

1) NDC: No difficulty in chewing 2) DC: Difficulty in chewing 3) The Korean Nutrition Society, Dietary Reference Intakes for Kore-
ans, 2010 (Recommended Nutrient Intake: RNI, Adequate intake: Al) 4) Values are Mean £ SE  5) The rates of subject taking less
than EER (Estimated Energy Requirements) for calories and less than EAR (Estimated Average Requirements) for Calcium, Iron, Vi-
tamin A and Vitamin B2 6) Values are Percent (SE)

#:p<0.05 **: p<0.01, ***: p<0.001 by survey regression test after adjusted for age

Table 3. Means of daily food group intfakes according to chewing ability of the elderly

Food group All (n = 4,924) NDC" (n = 2,249) DC? (n =2,675)
Cereals and grain products (g) 292.25 + 2.80° 298.56 £ 3.98 286.87 £ 3.54
Potatoes and starches (g) 29.04 +1.69 29.80 +2.25 28.40 + 2.40
Sugars and sweets (g) 4,92 +0.24 5.00 +0.32 4.84+0.33
Legumes and their products (g) 36.46 +1.30 35.53+1.85 37.26 +1.82
Seeds and nuts () 2.41 £0.23 2.97 +0.37 1.93 +0.27*
Vegetables (g) 286.91 + 4.33 305.76 + 6.31 270.86 + 5.27***
Mushrooms (g) 2.30 + 0.29 2.32+0.24 2.29 +0.48
Friuts (g) 129.73+£5.14 144.51 + 6.65 117.16 + 6.37**
Meats and products (g) 46.83 +2.38 50.05 + 3.50 44,09 + 3.03
Eggs (@) 831 +0.48 9.09 +0.67 7.66 +0.57
Fishes and shellfishes (g) 33.93+1.43 35.58 + 1.91 32.53+1.82
Seaweeds (g) 5.82+0.84 5.45+0.53 6.14+1.35
Milk and dairy products (g) 39.03 £ 2.09 42.69 +2.82 35.92 £ 2.65
QOils and fats (g) 1.72 £0.05 1.89 +0.08 1.58 + 0.06**
Beverage (g) 72.90 + 4.42 83.16 + 6.93 64.16 + 5.07*
Seasonings (9) 25.33+0.57 26.37 +0.82 24.45 +0.64
Prepared foods (g) 0.73+0.14 0.80 £ 0.19 0.67 +£0.18
Others (g) 0.31 £0.10 0.33 +£0.09 0.29 +0.12

1) NDC: No difficulty in chewing 2) DC: Difficulty in chewing 3) Values are Mean + SE
#*:p<0.05, **: p<0.01, ***: p<0.001 by survey regression test after adjusted for age
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Table 4. Means of daily dish group intakes according to chewing ability of the elderly

Dish group All (n = 4,924) NDC" (n = 2,249) DC? (n =2,675)
Cooked rices (mL) 259.73 +1.917 261.00 +2.81 258.70 + 2.42
Bakeries and confectioneries (mL) 1596 +1.17 19.02 +1.76 13.36 + 1.47*
Noodle and dumpling (mL) 112.45 £ 5.58 127.68 + 8.31 99.50 + 6.69*
Porridges (mL) 16.91 +1.88 17.48 £ 2.95 16.43 +2.32
Soups (mL) 29572 +7.16 288.24 + 9.30 302.09 + 9.31
Stew and casserole (mL) 162.52 + 4.75 163.61 + 6.32 161.60 + 6.59
Steamed foods (mL) 13.09 £ 1.12 13.43 + 1.53 12.81 +1.54
Grilled foods (mL) 40.70 £ 2.95 45.13 + 4.08 36.93 = 3.46
Pan-fried foods (mL) 6.48 +£0.73 8.06 £ 1.10 5.14+0.73*
Stir-fried foods (mL) 17.46 = 1.02 20.11 £ 1.78 15.20 = 1.07*
Braised foods (mL) 1791 £1.19 20.39 = 1.84 15.80 + 1.34"
Fried foods (mL) 3.41 £0.49 3.92 £0.67 2.97 £0.60
Seasoned-cooked vegetables (mL) 41.66 + 2.59 4722 +3.79 36.92 + 2.66"
Seasoned vegetables and other foods (mL) 26.39 +1.52 27.59 +1.93 25.37 +1.98
Kimchi (mL) 148.69 + 3.21 158.9 + 4.31 140.01 + 4.30**
Salt-fermented foods (mL) 2.02+0.17 1.99 £0.23 2.05+0.21
Pickled and preserved foods (mL) 9.07 £1.26 11.03 £2.29 7.41+1.15
Seasonings (mL) 5.67 £0.51 6.66 £0.75 4.83 +0.55"
Milk and milk products (mL) 30.95+1.78 34.68 £ 2.48 27.78 +2.017
Beverages and teas (mL) 128.74 +3.13 136.02 + 4.73 122.55 + 3.62*
Alcoholic beverages (mL) 43.33 + 3.56 46.25+ 5.1 40.85 + 4.35
Fruits (mL) 135.26 = 4.99 152.4 + 6.91 120.68 + 5.93"*
Sugars (mL) 0.59 £0.11 0.44£0.11 0.72£0.19
Cereals (mL) 36.24+ 225 38.30 + 3.04 34.48 +2.78
Legumes, nuts and seeds (mL) 2.88 +0.38 3.56 +0.57 2.30 +0.45
Vegetables and seaweeds (mL) 4431 + 4.88 56.94 +7.43 33.57 + 4.45™*
Meat, poultry and fishes (mL) 4.37 +0.61 6.19+1.13 2.81 +0.42**
Qils and fats (mL) 0.06 +0.01 0.09 £0.03 0.04 £0.01
Others (mL) 0.21 £0.09 0.16 £0.11 0.25+0.14

1) NDC: No difficulty in chewing 2) DC: Difficulty in chewing 3) Values are Mean + SE
#*:p<0.05, #*: p<0.01, ***: p<0.001 by survey regression test after adjusted for age
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Table 5. Mostly consumed dish items according to chewing ability of the elderly

Order All (n = 4,924) NDC" (n = 2,249) DC? (n =2,675)

1 Nutritious grain rice 429.36 + 7.85” Nutritious grain rice 442.05 + 10.25 Nutritious grain rice 418.56 £ 9.92

2 Cookedrice 214.35+7.58 Cookedrice 198.38 £ 9.32 Cookedrice 227.93+9.12

3 Soybean paste soup 111.92 £ 4,99 Soybean paste soup  105.40 + 6.44 Soybean paste soup 117.47 £ 6.16

4 Kimchi 87.07 £2.50 Kimchi 90.30 £3.02 Kimchi 84.32 £ 3.33

5 Instant coffee 85.12+2.18 Instant coffee 86.97 £3.00 Instant coffee 83.54 +£ 2.68

6 Soybean paste stew 57.86 £3.31 Soybean paste stew 57.41 £ 420 Soybean paste stew 58.24 + 4.11

7  Seaweed soup 47.83 £3.29 Seaweed soup 46.56 = 431 Seaweed soup 48.91 +4.33

8  Kimchistew 30.25 £ 2.34 Kimchi stew 34.58 = 3.77 Kimchi stew 26.57 +2.65

9  Bean sprout soup 25.87 £2.26 Apple 31.51 £2.50 Bean sprout soup 25.13 £3.02

10 Apple 25.62 £1.75 Noodles 29.16 £ 4.60 Persimmon 23.14 £ 3.39

11 Noodles 2492 +2.82 Lettuce 27.23£6.01 Milk 21.60 £ 1.86

12 Mik 23.64 £ 1.60 Bean sprout soup 26.75 £ 2.95 Noodles 21.31 +£3.30

13 Roasted laver 22.04 £2.73 Milk 26.04 £2.18 Instant noodle 21.22£2.70

14 Instant noodle 20.94 = 2.12 Roasted laver 25.92 £3.77 Apple 20.62 £ 1.91

15 Lettuce 20.50 £ 3.90 Young radish leaves 22.33 £2.23 Korean distilled liquor 20.13 £2.95

Kimchi
16  Persimmon 20.50 = 2.36 Instant noodle 20.61 = 3.27 Roasted laver 18.74 +£2.96
17 Young radish leaves 19.77 £1.66 Tangerine 19.27 £2.67 Young radish leaves 17.59 £1.76
Kimchi Kimchi

18  Korean distilled liquor 19.08 = 1.84 Korean distilled liquor  17.84 £ 2.05 Tangerine 15.64+1.73

19 Tangerine 17.31 £ 1.74 Noodle soup 17.45 £ 4.24 Lettuce 14.78 £ 3.24

20 Sweet potato 13.66 £1.31 Persimmon 17.39 £1.96 Watermelon 12.85+1.95

21 Unrefinedrice wine 13.29 £2.06 Pear 15.65 £2.28 Radish soup 12.44 £ 2.41

22  Grape 13.19 £ 1.81 Sweet potato 15.63 £2.02 Unrefined rice wine 12.03 £ 2.45

23  Watermelon 13.11 £1.69 Slicedrice cake soup 1548 £3.20 Sweet potato 11.99 +£1.48

24  Slicedrice cake soup 12.93 £2.46 Grape 15.07 £2.36 Grape 11.58 + 2.39

25 Pear 12.83 £ 1.60 Unrefined rice wine 14.78 £ 2.86 Thick beef bone soup 11.01 £2.07

26 Noodle soup 12.63 £ 2.46 Watermelon 13.41 £2.21 Beef soup 10.89 + 1.79

27  Thick beef bone soup 11.73 £1.65 Oriental melon 13.29 £2.20 Slicedrice cake soup 10.76 £3.19

28  Radish soup 11.72+1.70 Thick beef bone soup  12.58 +2.40 Pear 10.44 £1.80

29 Beefsoup 11.15+ 1.64 Beer 12.50 + 3.14 Alaska pollack stew 10.30 + 1.84

30 Rich soybean paste stew 9.99 +1.42 Dried pollack soup 11.72 £2.48 Rich soybean paste stew 9.85+1.71

1) NDC: No difficulty in chewing 2) DC: Difficulty in chewing 3) Values are Mean + SE
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Table é. Frequently consumed dish items according to chewing ability of the elderly

Order Al (n = 4,924) NDC" (n = 2,249) DC” (n =2,675)
1 Kimchi 73.06 = 1.07° Kimchi 69.85 = 1.41 Kimchi 76.83 £1.21
2 Nutritious grain rice 70.05 £ 1.00 Nutritious grain rice 67.81 £ 1.27 Nutritious grain rice 72.68 +1.26
3 Instant coffee 47.80 £ 1.00 Instant coffee 46.68 £ 1.20 Instant coffee 49.11 £ 1.40
4  Cookedrice 39.12+1.06 Cookedrice 40.80 + 1.35 Cookedrice 37.15+1.38
5 Soybean paste soup 23.16 £0.90 Soybean paste soup 23.49 £1.09 Soybean paste soup 22,78 £1.22
6  Soybean paste stew 22.04 £0.92 Soybean paste stew 21.46 £1.09 Soybean paste stew 22,71 £1.22
7 Stir-fried anchovy 14.91 £0.74 Stir-fried anchovy 12.94 £ 0.84 Stir-fried anchovy 17.22 £1.08
8 Young radish leaves 13.43 £ 0.97 Young radish leaves 12.42 £1.09 Apple 15.06 = 1.04
Kimchi Kimchi
9 Apple 12.71 £0.80 Apple 10.70 £0.88 Young radish leaves 14.62£1.18
Kimchi
10 Kimchi stew 10.72 £ 0.67 Seaweed soup 10.24 £ 0.77 Kimchi stew 11.56 £0.96
11 Seaweed soup 10.28 £ 0.59 Kimchi stew 10.01 £0.83 Radish Kimchi 11.41 £0.86
12 Tangerine 10.18 £ 0.80 Tangerine 9.36 + 0.84 Tangerine 11.14+1.04
13 Milk 10.00 £ 0.55 Milk 9.31 £0.70 Seasoned soybean paste 10.86 = 0.99
14 Radish Kimchi 10.00 £0.66 Persimmon 8.93 £0.93 Milk 10.82 £0.78
15 Persimmon 8.95+0.76 Radish Kimchi 8.80 + 0.81 Seaweed soup 10.32 £0.83
16  Red pepper paste 8.92 +0.58 Red pepper paste 8.36 = 0.65 Red pepper paste 9.59 +0.76
17 Seasoned soybean paste  8.74 £0.63 Korean distilled liquor 7.41 £0.57 Persimmon 8.97 +£0.90
18  Korean distilled liquor 7.75+£0.46 Seasoned soybean paste  6.93 £0.61 Seasoned-cooked 8.32 + 0.80
bean sprouts
19 Seasoned-cooked 7.40 +£0.51 Seasoned-cooked 6.61 £0.62 Korean distilled liquor 8.15 £ 0.65
bean sprouts bean sprouts
20 Rice cake 6.64 + 0.64 Rice cake 6.33 £0.76 Bean sprout soup 7.00 £0.71
21 Bean sprout soup 6.29 £ 0.48 Bean sproutf soup 5.67 +0.55 Rice cake 7.00 =0.86
22 Seasoned-cooked 5.77 £0.49 Seasoned-cooked 5.12+£0.57 Seasoned-cooked 6.54 +£0.75
spinach spinach spinach
23  Sweet potato 5.55+0.44 Sweet potato 4.96 +0.51 Young radish Kimchi 6.48 +0.73
24 Young radish Kimchi 5.26 +0.51 Watermelon 4.77 +0.66 Sweet potato 6.25+0.67
25 Roasted laver 5.26 £0.59 Radish water Kimchi 4.70 £ 0.65 Roasted laver 6.17 £0.77
26  Yogurt 521 £0.40 Grape 4.60 £ 0.63 Yogurt 6.05+0.63
27  Radish water Kimchi 5.21 +£0.56 Salted shrimp 4.59 + 0.55 Radish water Kimchi 5.82 +0.73
28 Watermelon 4.87 £0.58 Yogurt 4.50 = 0.44 Pear 5.60 +0.66
29 Grape 4.67 £ 0.53 Roasted laver 4.49 + 0.63 Watermelon 498 +0.75
30 Pear 4.66 + 0.47 Seasoned-cooked 4.31 £ 0.64 Grape 476 +0.66

pumpkin

1) NDC: No difficulty in chewing 2) DC: Difficulty in chewing 3) Values are Percent + SE
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Table 7. Numbers of meal/snack and side-dishes intfakes per day according to chewing ability of the elderly

All NDC" DC?
(n = 4,924) (n =2,249) (n=2,675)

All

Numbers of meal and snack intakes 433+0.03" 4.45+0.04 4.23+0.04™*

Numbers of meal intakes 2.84£0.01 2.85+0.01 282+0.01

Numbers of snack intakes 1.49 £0.03 1.60+0.04 1.41 +0.04™
Consumers only

Numbers of meal and snack intakes 4.33+0.03 4.45+0.04 423 +0.04™*

Numbers of meal intakes (n = 4,922)" 2.84+0.01 2.85+0.01 2.82+0.01

Numbers of snack intakes (n = 3,621)” 2.01 £0.03 2.07£0.04 1.96+0.04
Number of side dishes (in case of rice based diet)(n = 4,877)"

Numbers of side-dishes (except seasoning) for three meals 3.31 £0.03 3.48+0.05 3.16 +0.04"™

Numbers of side-dishes (except seasoning) for lunch and dinner 3.25+0.03 3.40+0.05 3.11 +0.04™*

Numbers of side-dishes (except seasoning and soups/stews) for three meals 2.65+0.03 2.81 £0.05 251 +0.04"*

Numbers of side-dishes (except seasoning and soups/stews) for lunch and dinner  2.63 + 0.03 2.77+0.05 2.51 +0.04™"

1) NDC: No difficulty in chewing 2) DC: Difficulty in chewing 3) Values are Mean + SE  4) 4,922 of the subjects were consumers
for more than one meal a day 5) 3,621 of the subjects were consumers for snacks 6) 4,877 of the subjects were consumers for rice

based diet
#=xx1 0 <0.001 by survey regression test after adjusted for age
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