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ABSTRACT

Purpose: The aim of this study was to assess the food environment, particularly focusing on restaurants in three areas (Suwon
city, Hwaseong Byeongieom—dong, and Bibong—myun). Methods: A total of 662 persons were surveyed on customers'
perceptions of the food environment in restaurants, A structured questionnaire composed of 30 questions on 7 factors,
sanitation (4 items), displaying information (5), food quality (12), information on nutritional and healthy food choice (6),
restaurant's accessibility (1), availability (1), and affordability (1) was used. In addition, an expert assessment of restaurant
sanitation, and information on nutritional - healthy food choice was conducted through visiting 126 restaurants, Results: Scores
(range of score : 1~7) for each factors assessing the restaurant food environment were 5,06 for sanitation factors, 5,05 for
displaying information factors, 5.13 for taste - appearance factors, and 4.35 for healthy menu factors, Informations on nutritional -

healthy food choice showed a low rate: only 16.24% of the subjects answered that there is a message encouraging choice of
healthy foods and 27.4% answered that menus contain nutritional information. Significant differences in food environment were
observed by region (city, town, rural), The restaurants food environment in the rural area turned out to be poorer than that of
the other two areas, In comparison of customer perception and expert assessment, significant differences were observed for
‘Employee appearances and uniforms are clean and tidy’ (p ¢ .05), and ‘There is a message encouraging the choice of healthy
foods’ (p ¢ .05). Conclusion: This study provided evidence for differences of restaurant food environment by regions, In the
rural area, there is a problem in restaurant's accessibility, availability, and affordability because of a lack of variety in menu
items and restaurants, This results suggest that there is a need for more healthy food restaurants in the rural area.
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Factor analysis

Factors Constructs Factor Eigen value Cront;och s
loading (Total variance%)
The consistent flavor and amount 0.795
The food tastes good 0.783
The attractive menu's composition 0.752
Taste 4.645
-appearance The o'dequofe omf)unT of the food 0.727 (22.121) 0.928
The visually attractive menu 0.712
The fresh ingredients 0.622
The various drinks 0.571
There are the menus for health (low-fat, low-salt, low-sugar et al.). 0.810
The menu relates the healthy 0.784
Healthy The menu of healthy diet (Diet Menu) introduces. 0.781 “37'.796;6) 0.877
The menu made with ingredients for health 0.700
The menu made with recipe for health 0.686
Interiors, including walls, floors, dishes, and chairs are clean. 0.834
. Furnishings (crockery, cutlery, menus) are generally clean. 0.813 3.689
Sanitation R k 0.921
Employees' appearances and uniforms are clean and tidy 0.808 (17.565)
Inside air is pleasant 0.719
Informationis displayed for entrance, emergency exit, no-smoking section 0.800
and rest-room
. . The menu shows the price for each dish. 0.786
Displaying o escription of the dish in the menu is understandable. 0.764 3454 0.906
information . . . (16.449)
Information is displayed for operation hours, reservations (conditions), 0.720
closing time, and contact number.
The sign is easily readable. 0.646
The cumulative total variance 74.082
KMO (Kaiser-Meyer-Olkin) 0.936
Menu contains nutritional information
There are healthy foods.
Information  There is a message encouraging choice of healthy foods.
on nutritional  There is a message encouraging choice of non healthy foods. 3 _ 0.808
andhealthy  There is a message encouraging overeating (such as free foods and
food choice  yplimited refil).

There is a menu that the amount for a serving can be lowered (an oppo-

site of ‘piled’).




Journal of Nutrition and Health (J Nutr Health) 2014; 47(6): 463 ~ 474 / 467

Table 3. General characteristics of the subjects

Variables Number (%)
Suwon 246 (37.2)
Region Byeongjeom 175 (26.4)
Bibong 241 (36.4
Male 384 (58.0)
Gend
SN Female 278 (42.0)
Expert 89 (13.4)
Businessman 152 (23.0)
Job Service ' 91(13.7)
Farmer simple labor 90 (15.1)
Homemaker 85(12.8)
Etc. (student et al.) 145 (21.9)
1 & Over/day 133 (20.1)
. ¢ 4~6 times/week 133 (20.1)
reqUENcY O 3 times/week 346 (44.0)
eating out
2~3 times/month 36 (4.6)
1 and less/month 14(1.8)
20~29 years 182 (27.5)
30~39 years 213 (32.2)
Age
40~49 years 174 (26.3)
50 years and more 93 (14.0)
) Surrounding people 419 (63.3)
Information Internet 108 (16.3)
sources of N V- ) 6 (10.0
eating out ewspaper magazine (10.0)
Outdoor advertising 69 (10.4)
Good taste 371 (56.0)
Good accessibility 97 (14.7)
Reasons of visits Resonable price 88 (13.3)
Health 85(12.8)
Atmosphere & service 21(3.2)
Total 662 (100.0)
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Table 4. General characteristics of the subjects by regions

General characteristics Byeongjeom Bibong Suwon X
20~29 38(21.7)V 30(12.4) 114 (46.3)
Age 30~39 76 (43.4) 68 (28.2) 69 (28.0) 104.286™2)
(year) 40~49 47 (26.9) 87 (36.1) 40 (16.3)
50 years and more 14 (8.0) 56 (23.2) 23 (9.3)
Expert 26 (14.9) 39 (16.2) 24 (9.8)
Businessman 39 (22.3) 48 (19.9) 65 (26.4)
Service 26 (14.9) 23 (9.5) 42(17.1)
Job . 148.540
Farmer, simple labor 9(5.1) 77 (32.0) 14 (5.7)
Homemaker 47 (26.9) 18 (7.5) 20 (8.1)
Etc. (student et al.) 28 (16.0) 36 (14.9) 81 (32.9)
1 & Over/day 32(18.3) 46 (19.1) 55 (22.4)
4~6 times/week 42 (24.0) 65 (27.0) 26 (10.6)
Frequency of 1~3 fimes/week 91 (52.0) 109 (45.2) 146 (59.3) .
eating out . 27.822
2~3 fimes/month 5(2.9) 17.(7.1) 14 (5.7)
less than once a month 5(2.9) 4(1.7) 5(2.0)
Total 175(100) 241 (100) 246 (100)

1)n(%) 2)*p<0.01,**p<0.001

Table 5. Customer perception of restaurant food environment by regions

Total Byeongjeom Bibon Suwon
Factors (n=662) y(n = ?175) (n= 24?) (n=246) F
Sanitation 506+1.11"  524+09992 503+1.2290 495+1.07° 3.677%%
Interiors, including walls, floors, dishes, and chairs are clean. 5.09+1.24 527+1.16° 505+£1.379° 498+1.15° 2.953
Furnishings (crockery, cutlery, menus) are generally clean. 5124120 537£1.05° 507+1.32° 500£1.16°  5.134*
Employees' appearances and uniforms are clean and tidy. 4,98+ 1.24 5.07+1.16 491+1.38 498+1.14 0.864
Inside airis pleasant. 504+1.23 523+1.119 513+1.35% 481+1.17° 6.845+
Displaying Information 505+1.16 532%0.93% 499+1.06° 4.92+136° 6.778*
Information is displayed for entrance, emergency exit, 4.74+1.51 495+1.399  4.61+£1.70° 4.73+1.40%° 2.593
no-smoking section and rest-room.
The menu shows the price for each dish. 543+1.34 583+099° 525+1.63° 533+1.17° 10.859***
The description of the dish in the menu is understandable. 5.46+1.33 588+0.95° 528+1.60° 534+1.200 12.309%*
Information is displayed for operation hours, reservations 4.42+1.42 4.47 £1.42 4.37+1.71 4.43+1.50 0.186
(condiitions), closing time, and contact number.
The signis easily readable. 526+133 5511199 518x1.55° 516x1.17°  4.299*
Taste - Appearance 5.13+£1.02 5.29+0.88 5.08+1.10 5.07+£1.01 2.736
The consistent flavor and amount 536+1.17  557+£1.03° 533+1.26° 523+1.14°  4.557*
The food tastes good 537+1.18 558+1.00° 534x132° 525+1.15°  3.991*
The attractive menu's composition 512+1.23  539+£1.10° 502+1.35° 503+1.14° 5668
The adequate amount of the food 5.17+1.17 5.27+1.13 5.17+1.28 5.10+1.08 1.171
The visually attractive menu 5.03+1.23 525+1.18% 487%135° 504%1.12°0 5034
The fresh ingredients 520%1.19 535+1.049 527+1.30° 502+1.16°  4.578*
The various drinks 4.68%1.46 4.58+1.60 4.58+1.54 4.86+1.60 2.931
Healthy menu 435+1.19 4.45+1.16 438+1.24 4.24+1.17 1.775
There are the menus for health(low-fat, low-salt, low-sugar etc.).  4.30+1.31 4.46+1.35 4.29+1.33 4.20+1.27 1.929
The menu relates the healthy. 4494140 4.57+1.40°° 463+1.47° 430+131° 3.598*
The menu of healthy diet (Diet Menu) 359+1.60 3.46+1.65° 3.48+167° 3.80+1.48°  3.289*
The menu made with ingredients for health 4724135 4911309 4.85+1.40° 4.45+1.29° 8195+
The menu made with recipe for health 4.63+1.34 4811359 4.68+1.38% 4.46+1.27° 3.916*
1) Mean = SD, range of scores: 1 = ‘strongly disagree’, 4 = ‘neutral’, 7 = ‘strongly agree’  2) a, b: Duncan's multiple comparison (a > b)

3) *p <0.05, **p < 0.01, **p <0.001
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Table 6. Customer perception of information on nutritional and healthy food choice by regions

Information on nutritional and healthy food choice Total B)j/eec())rr;g- Bibong Suwon e
Menu contains nutritional information. 181 (27.4)" 57(32.5) 48(19.9) 76(30.8) 153112
There are healthy foods. 182(27.5) 63(36.0) 59(24.4) ¢60(24.3) 10.571*
There is a message encouraging choice of healthy foods. 107 (16.2) 39(222) 27(11.2) 41(11.6) 12.691*
There is a message encouraging choice of non healthy foods. 56 (8.5) 7 (4.0) 21(87) 28(11.3) 8746
There is a message encouraging overeating (such as free foods and unlimited refill). 73 (11.0) 19 (10.8) 18(7.4) 36(14.6) 8.480
There is a menu that the amount for a serving can be lowered 93(14.1)  21(128) 41(17.0) 31(126) 8218
(an opposite of a double/piled).
1) ‘'yes'n (%) 2)*p<0.05
Table 7. Comparison of customer perception of restaurant's Accessibility, Availability, and Affordability by regions
Factors Constructs Total Byeongjeom Bibong Suwon F
Accessibility H‘mgo you feel about moving away fhis restau- , o5, 1 sgll 518+1.539)  4.45£175° 502+139° 6.484"
Availabifty oW do you feel dbout difficulfies for selecting 5,1,y 47 54441360 506+169° 518+128% 3457
menus in the restaurant?
Affordability H‘;;“C:f you feel about fhe burden of the food o\ 1 33 51341310 47141440 4814120° 5350°
1) Mean £ SD, range of scores: 1 = 'strongly disagree’, 4 = ‘neutral’, 7 = 'strongly agree’  2) a, b: Duncan's multiple comparison (a > b)

3) *p < 0.05, *p < 0.01
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Table 8. Comparison of customer perception and expert assessment about sanitation

Total
Constructs

Byeongjeom

Bibong Suwon

Customer  Expert t Customer

Expert 1

Customer  Expert t  Customer Expert 1

Employees' appear-
ances and uniforms
are clean and tidy.

498+1.23" 470+ 1.24 23652 507+1.56 459+1.14 2.300° 491+1.38 4.48+1.38 1.957 4.98+1.14502+1.12 -0.232

Interiors, including
walls, floors, dishes,
and chairs are clean.

508+1.24 504£1.25

0338 527+1.16514%£1.23 0.655 505+1.37 487+1.49 0.827 498+1.155.14+0.95 -0.848

Furnishings (crockery,
cutlery, menus) are
generally clean.

512+1.20 503+£1.23

0.749 537+£1.055.19£1.20 0908 5.07+1.32480+1.39 1.227 500+£1.16 5.14+1.07 -0.725

Inside airis pleasant. 503+ 1.23 4.83+1.21

1.614 523+1.11503+126 0970 5.13+1.354.70+1.30 2043  481+1.17 481+£107 0014

1) Mean £ SD, range of scores: 1 = 'strongly disagree’, 4= ‘neutral’, 7 = 'strongly agree’

2)*p<0.05

Table 9. Comparison of customer perception and expert assessment about nutritional ‘healthy food choice information

Total Byeongjeom Bibong Suwon
Constructs Customer  Expert o Customer Expert 5,  Customer Expert » Customer Expert 5
n=662 n=126 n=175 n=37 n=241 n=45 X n=246 n=44 *
Menu contains nUIHONGl o107 1) 97(91.6) 2179 57(326) 15(405) 0877 48(199) 3(65) 4991 76(309) 9(20.5) 1.545
information.
There is a message
encouragingchoiceof 107 (16.2)  8(6.4) 85262 39(22.3) 0(0.0) 104957 27(11.2) 2(43) 2434 41(163) 6(13.6) 0.149
healthy foods.
There is a message
encouraging choice of 56 (8.5) 4(3.2) 4630 7(4.0) 2(5.4) 0047 21(87) 2(43) 1.415 28(11.4) 0(00) 5295
non healthy foods.
There is a message
encouraging overeating
(such as free foods and 73(11.0) 12(9.6) 0824 19(10.9) 5(135) 0.128 18(7.5) 2(43) 1.193 36(147) 5(11.9) 0.228
unlimited refill).
There is a menu that the
amount foraservingcan 93 (14.1)  26(20.8) 3990 21(120) 11(29.7) 6.240° 41(16.6) 7(152) 0.690 31(127) 8(182) 1.249
be lowered.
1) 'yes'n (%) 2)*p<0.05
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