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ABSTRACT

Purpose: This study evaluated the dietary quality of lunches consumed through home meals, institutional meals, and
eating—out at restaurants in Chinese adults, Methods: The total of 3,708 people (aged 20 ~ 64) were selected from the data
of the 2011 China Health and Nutrition Survey and divided into three groups: the home (HM, 2,845 people), institutional (IM,
579 people), and eating—out (EO, 284 people) meal groups. Dietary intakes of eight food groups, the frequency of eating
certain foods, food group intake pattern, dietary diversity and the variety score of lunches were analyzed, Results: The meat
intake of IM and EO were higher than that of HM (p { 0.05), and the vegetable intake was the highest in HM, followed by IM
and EO (p {0.05). The intake of fruit and milk - dairy products were extremely low in all the groups, Compared with 1/3 daily
recommended intake, the meat intake was above the standard in all the groups and the vegetable intake was insufficient only
in EO, The most frequently consumed food in all the groups was rice, followed by pork, The relatively desirable food group
pattern, “grain + meat + vegetable”, was highest in IM (66,0%) and lowest in EO (48.2%). The “grain + vegetable" pattern in HM
and the “grain + meat" pattern in EO were relatively higher than that in the other groups, The dietary diversity score (p {0.001)
and dietary variety score (p { 0.001) were significantly higher in IM than that in the HM or EO. Conclusion: The lunches of
Chinese adults had common problems in excess meat intake and a severe lack of fruit and milk - dairy products, Even
institutional meals were not ideal as single meals for Chinese adults, although they were better in food diversity., Customized
dietary educational programs based on balanced meal plans need to be established, especially for those Chinese people
having lunch at home or eating out, In addition, a systematic food service program should be developed and firmly

implemented.,
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Table 1. General characteristics of subjects

HM group IM group EO group Total
Characteristics (n = 2,849) (n=1579) (n = 284) (n=3,708) p"
n (%) or mean = SD

Sex Male 1,227 (43.1) 321 (55.4) 169 (59.5) 1,717 (46.3) < 0.001

Female 1,618 (56.9) 258 (44.6) 115 (40.5) 1,991 (63.7)
Age 20 ~ 29 265 (90.3) 112 (19.3) 62 (21.8) 439 (11.8) < 0.001

30 ~ 49 1,168 (41.1) 361 (62.3) 161 (56.7) 1,690 (45.6)

50 ~ 64 1,412 (49.6) 106 (18.3) 61 (21.5) 1,579 (42.6)

Average 47.8 =11.2° 39.9 +10.3° 40.5 + 10.9° 460115
Education Primary 298 (10.5) 11 (1.9) 7 (2.5) 316 (8.9) < 0.001

Middle 392 (13.8) 22 (3.8) 11 (3.9) 425 (11.5)

High 990 (35.0) 119 (20.6) 76 (26.9) 1,185 (32.1)

Technical 468 (16.5) 90 (15.6) 54 (19.1) 612 (16.6)

University 249 (8.8) 64 (11.1) 40 (14.1) 353 (9.6)

Master or more 416 (14.7) 249 (43.1) 93 (32.9) 758 (20.5)

Unknown 18 (0.6) 23 (4.0 2 (0.7) 43 (1.2)
Residence  Urban 1,239 (43.6) 325 (56.1) 164 (57.7) 1,728 (46.6) < 0.001

Rural 1,606 (56.4) 254 (43.9) 120 (42.3) 1,980 (53.4)
Job Yes 1,729 (61.0) 549 (95.0) 230 (81.3) 2,508 (67.9) < 0.001

No 1,106 (39.0) 29 (5.0 53 (18.7) 1,188 (32.1)
Monthly income (Yuan) 2,396.1 * 2,224.7°  3,400.9 = 3,833.7°  3,267.8 = 3,457.0° 2,796.3 = 2,980.9 < 0.001

(= 400,000 Won) (= 570,000 Won) (= 550,000 Won) (= 470,000 Won)
1) p value by Chi-Square Test or ANOVA
a, b, c: significantly different at p < 0.05 using ANOVA and Duncan's multiple range test
HM, home meal group; IM, instifutional meal group; EO, eating-out group
Table 2. Infake by food group af lunch according to Chinese Food Guide of Pagoda
HM group IM group EO group Total
Food group (n = 2,845) (n=579) (n = 284) (n=3,708) Standard? o'
mean = SD

Grain, potato and beans (g) 126.8 + 99.9° 102.7 + 79.7° 131.8 + 100.7° 123.4 £ 97.5 83~ 133 < 0.001
Meat (g) 39.7 +70.7° 59.0 = 61.5° 54,3 + 74.1° 43.9 +70.0 13~25 <0.001
Fish (Q) 19.1 £ 67.3 17.9 + 46.3 20.4 = 63.6 19.0 = 64.2 13~25 0.855
Egg (9) 10.7 £ 27.0 9.7 £24.7 7.4 228 10.3 = 26.3 13~17 0.105
Vegetable (Q) 134.7 + 132.0° 113.0 + 107.8° 78.6 + 87.3° 127.0 £ 126.6 100 ~ 167 < 0.001
Fruit (Q) 0.1+47 0.4 +83 07119 02=+62 67 ~117 0.290
Milk and dairy products (g) 0.0 £0.0° 0.0 +0.0° 14+17.3° 0.1 +4.8 100 < 0.001
Soybeans and nuts (Q) 13.9 +42.3° 12.1 +31.7° 27.6 +116.3° 14.7 = 80.7 8~12 <0.001

1) p value by ANOVA

2) 1/3 of recommended intake by Chinese Food Guide
a, b, c: significantly different at p < 0.05 using ANOVA and Duncan's multiple range test
HM, home meal group; IM, instifutional meal group; EO, eating-out group
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Table 3. List of food with high consumption frequency at lunch

HM M EO Total
(n = 2,845) (n =579 (n = 284) (n = 3,708)
Food n (%) Food n (%) Food n (%) Food n (%)

1 Rice 1,849 (64.99) Rice 422 (72.88) Rice 138 (48.59) Rice 2,368 (63.86)
2 Pork 925 (32.51) Pork 246 (42.49) Pork 93 (32.75) Pork 1,264 (34.09)
3 Egg 414 (14.55) Egg 85 (14.68) Tofu 37 (13.03) Egg 532 (14.35)
4 Potfato 396 (13.92) Bok choy 84 (14.51) Egg 33 (11.62) Potato 493 (13.30)
5 Bok choy 301 (10.58) Potato 67 (11.57) Potato 30 (10.56) Bok choy 414 (11.17)
6 Chinese cabbage 263 (9.24)  Tomato 57 (9.84) Beef 29 (10.21) Chinese cabboge 333 (8.98)
7 Fresh bean 259 (9.10)  Celery 55 (9.50) Chinese cabbage 28 (9.86) Tomatfo 295 (7.96)
8 Tomato 224 (7.87)  Chinese cabbage 48 (8.29)  Noodle 27 (9.51)  Tofu 281 (7.58)
9  Eggplant 200 (7.03)  Tofu 44 (7.60)  Steamed bread 26 (9.15)  Fresh bean 278 (7.50)
10 Tofu 200 (7.03)  Chicken 38 (6.56)  Bok choy 21 (7.39)  Eggplant 233 (6.28)
11 Celery 145 (5.09)  Yu choy 37 (6.39)  Wheat 18 (6.34)  Celery 215 (5.80)
12 Noodle 143 (5.03) Cabbage 29 (6.01)  Chicken 16 (5.63)  Noodle 185 (4.99)
13 Cucumber 135 (4.75)  Beef 26 (4.49)  Dry fofu 15 (6.28)  Cucumber 165 (4.45)
14 Wheat 107 (3.76)  Eggplant 23 (3.97)  Hot pepper 12 (4.23)  Wheat 135 (3.64)
15 Steamed bread 99 (3.48)  Cellophane noode 23 (3.97)  Tomato 11 (3.87)  Yu choy 129 (3.48)
16 Hot pepper 96 (3.37)  Cauliflower 22 (3.80)  Yu choy 10 (3.52)  Chicken 123 (3.32)
17 Pea 89 (3.13)  Cucumber 22 (3.80) Celery 10 (3.52) Steamed bread 121 (3.26)
18 Chicken 88 (3.09)  Hairtail 20 (3.45)  Hairtail 9 (3.17)  Hot pepper 118 (3.18)
19 Yu choy 82 (2.88) Steamed bread 20 (3.45)  Pancake 8 (2.82) Beef 115 (3.10)
20 Crucion carp 69 (2.43)  Noodle 19 (3.28)  Cucumber 8 (2.82) Cabbage 102 (2.75)
HM, home meal group; IM, institutional meal group; EO, eating-out group
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Table 4. Food group infake pattern ot lunch

HM group IM group EO group Total
GMVFD pattem (n = 2,845) (n=579) (n=284) (n=3,708) o
n (%)
GMV 1,497 (52.6) 381 (65.8) 137 (48.2) 2,015 (65.5)
GV 583 (20.5) 55 (9.5) 36 (12.7) 674 (14.2)
GM 308 (10.8) 58 (10.0) 50 (17.6) 416 (12.8) 0.001
< U.
G 246 (8.6) 44 (7.6) 36 (12.7) 326 (9.6)
Y 150 (5.3) 31 (6.4) 15 (5.3) 196 (5.3)
Others? 61 (2.1) 10 (1.8) 10 (3.6) 81 (2.5)
1) p value by Chi-Square Test
2) Others: M, GMVF, GMD, GF, VF, F, V
HM, home meal group; IM, institutional meal group; EO, eating-out group
G, grain; M, meat; V, vegetable; F, fruit; D, dairy product
Table 5. Dietary diversity score at lunch
i o HM group IM group EO group Total
Dietary dlversity (n = 2,845) (n = 579) (n = 284) (n = 3,708) o
score
n (%) or mean + SD
1 305 (10.7) 53 (9.2) 43 (15.1) 401 (11.7)
2 1,041 (36.7) 143 (24.9) 101 (35.6) 1,285 (32.4) 0.001
< U
3 1,499 (52.6) 382 (65.8) 139 (48.9) 2,020 (56.0)
4 0 (0.0 1(0.2 1 (0.4) 2 (0.2)
Average 2.42 +0.7° 2,57 £ 0.7° 2.35+0.7° 244 +0.7 < 0.001
1) p value by Chi-Square Test or ANOVA
a, b, c: significantly different at p < 0.05 using ANOVA and Duncan's multiple range test
HM, home meal group; IM, instifutional meal group; EO, eating-out group
Table 6. Dietary variety score at lunch
) ) HM group IM group EO group Total
Dietary variety (n = 2,845) (n=579) (n = 284) (n = 3,708) p"
score
mean = SD
Average 3.41 +1.5° 3.66 = 1.4° 3.37 + 1.6° 3.44 4+ 1.5 0.001
1) p value by ANOVA
a, b, ¢ significantly different at p < 0.05 using ANOVA and Duncan's multiple range test
HM, home meal group; IM, instifutional meal group; EO, eating-out group
Ae TR+ S di"o] 7PAE (10.8%)0Lf F41E AMEME| 71XI4
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