J Nutr Health. 2024 Jun;57(3):336-348
https://doi.org/10.4163/jnh.2024.57.3.336
eISSN 2288-3959

IJNHS

Journal of Nutrition and Health

Research Article

'.) Check for updates

G OPEN ACCESS

Received: Jan 16, 2024
Revised: Mar 18, 2024
Accepted: May 8, 2024
Published online: May 22, 2024

Correspondence to

Kyungho Ha

Department of Food Science and Nutrition,
Jeju National University, 102 Jejudaehak-ro,
Jeju 63243, Republic of Korea.

Tel: +82-64-754-3553

Email: kyungho.ha@jejunu.ac.kr

© 2024 The Korean Nutrition Society

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs

Minjung Ko
https://orcid.org/0009-0009-1994-8890
Kyungho Ha
https://orcid.org/0000-0002-0397-2070

Funding

This research was supported by the 2024
scientific promotion program funded by Jeju
National University.

Conflict of Interest
There are no financial or other issues that
might lead to conflict of interest.

https://e-jnh.org

RIZXI Fe Aolo| S A M| Mefe}
ALzt ol H|gkto| HIEhy

Association of delivered food
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ABSTRACT

Purpose: The use of food delivery services is increasing continuously in Korea, which may
lead to nutritional problems and obesity. Despite this, the research on the association
between delivered food consumption and obesity has been insufficient. This study examined
the relationship between delivered food consumption and dietary behaviors and obesity
among young adults in Jeju.

Methods: An online survey was conducted from March 15 to April 5, 2023; 312 participants
aged 19-39 years were included in the final analysis. The frequency, types, and time of
delivered food consumption were measured using a questionnaire. The dietary behaviors
included the following: eating out, breakfast consumption, recognition of nutrition labels,
and eating salty foods, vegetables, and fruit. Obesity was defined using the body mass index
based on self-reported body weight and height.

Results: Approximately 59.3% of the participants ordered delivery foods more than one time/
week. The frequency of delivered food consumption was higher in people who consumed
breakfast < 5 times/week than those who consumed > 5 times/week (p = 0.0088). People who
usually eat salty foods tended to consume delivered food more frequently than those who did
not (p = 0.0377). On the other hand, people who consumed fruits > 1 time/day had a higher
frequency of delivered food consumption than those who consumed fruits < 1 time/day (p =
0.0110). After adjusting for the confounding variables, the group who consumed delivered
foods more than three times/week had an increased odds ratio (OR) of obesity compared to
those who consumed less one time/week (OR, 2.38; 95% confidence intervals, 1.12-5.06).
Conclusion: Young adults in Jeju who frequently consume delivered foods tended to have
poor dietary habits including skipping breakfast and eating salty, and they had an increased
odds of obesity. The overall dietary patterns can be improved by providing nutrition
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education and developing policies to promote or support healthy food choices when ordering
delivered foods or eating out.

Keywords: food services; dietary habits; obesity; life style
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Table 1. General characteristics of study participants

Characteristic (n = 312) No. (%)
Sex

Male 105 (33.65)

Female 207 (66.35)
Age

20s 9217 (69.55)

30s 95 (30.45)
Marital status

Single 264 (84.62)

Married 48 (15.38)
Household type

Single-person households 107 (34.29)

Non-single-person households 205 (65.71)
Residential area

Jeju 263 (84.29)

Seogwipo 49 (15.71)
Education level

High school or lower 124 (39.74)

College or university 177 (56.73)

Graduate school or higher 11 (3.53)
Occupation

Students 148 (47.44)

Managers and professionals 37(11.86)

Clerks 47 (15.06)

Sales and service workers 40 (12.82)

Agriculture, forestry, craft, and elementary workers 8(2.56)

Unemployed 32(10.26)
Household income

Less than 2 million won 78 (25.00)

Less than 2 to 3 million won 72 (23.08)

Less than 3 to 5 million won 96 (30.77)

5 million won or more 66 (21.15)
Alcohol consumption®

No 115 (36.86)

Yes 197 (63.14)
Current smoking?

No 275 (88.14)

Yes 37 (11.86)
Physical activity®

No 122 (39.10)

Yes 190 (60.90)
Weight status®

Underweight 34 (11.11)

Normal weight 139 (45.42)

Overweight 58 (18.95)

Obesity 75 (24.51)
Body image perception

Thin 55 (17.63)

Neutral 117 (37.50)

Obese 140 (44.87)
Self-rated health

Good 96 (30.77)

Neutral 151 (48.40)

Bad 65 (20.83)

BMI, body mass index (kg/m?).

YYes: drank alcoholic beverages more than once a month over the past year.

?Yes: smoked more than 100 cigarettes throughout lifetime and currently smoking.

3Yes: walked for more than 10 minutes at least 5 days per week.

“Underweight, BMI < 18.5; normal weight, 18.5 < BMI < 23.0; overweight, 23.0 < BMI < 25.0; and obese, BMI > 25.0.

Six participants did not respond their height and body weight (n = 306).
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Fig. 1. Frequency of overall delivered food consumption of study participants (n = 312).
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Table 2. Frequency and time of delivered food consumption by type

Type (n = 312)

Consumption frequency

Consumption time

> 3times/week 1-2times/week <1 time/week Number of Before 11am 11am to 2 pm to 5pmto  After 9 pm
consumers? 2 pm 5pm 9pm

Fried foods 37(11.86) 90 (28.85) 185 (59.29) 270 3(1.11) 31(11.48) 19(7.04) 171(63.33) 46 (17.04)
Bunsik 49 (13.46) 91 (29.17) 179 (57.37) 241 4(1.66) 102(42.32) 37(15.35) 72(29.88) 26 (10.79)
Fast foods 32 (10.26) 64 (20.51) 216 (69.23) 238 6(2.52) 98(41.18) 26(10.92) 81(34.03) 27 (11.34)
Chinese foods 925 (8.01) 62 (19.87) 295 (72.12) 235 3(1.38) 121(51.49) 28(11.91) 70(29.79) 13(5.53)
Korean foods 103 (33.01) 52 (16.67) 157 (50.32) 214 19(8.88)  90(42.05) 17(7.94) 79(36.92) 9 (4.21)
Meats 38(12.18) 50(16.03) 294 (71.79) 210 4(1.90) 12(5.71) 12(5.71) 141(67.14) 41 (19.52)
Japanese foods 15 (4.81) 29 (9.29) 268 (85.90) 164 4(2.44)  43(26.22) 19(11.59) 84(51.22) 14(8.54)
Western foods 25 (8.01) 28 (8.97) 259 (83.01) 152 3(1.97) 37(24.34) 23(15.13) 85(55.92) 4(2.63)
Southeast Asian foods 12 (3.85) 20 (6.41) 280 (89.74) 88 3(3.41) 38(43.18) 18(20.45) 24(27.27) 5(5.68)
Beverages and desserts 112 (35.90) 46 (14.74) 154 (49.36) 212 19(8.96) 72(33.96) 83(39.15) 30(14.15) 8(3.77)
Salads and fruits 58 (18.59) 45 (14.49) 209 (66.99) 170 30(17.65) 41(24.12) 36(21.18) 53(31.18) 10(5.88)
All values were presented as number (%).
YAsked for subjects whose consumption frequency was > 1 time/month.
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Table 3. Frequency of overall delivered food consumption according to general characteristics

Characteristic (n = 312) Frequency of overall delivered food consumption p-value
> 3times/week  1-2times/week < 1time/week
(n=84) (n=101) (n=127)

Sex 0.0711
Male 35(33.33) 36 (34.29) 34 (32.38)

Female 49 (23.67) 65 (31.4) 93 (44.93)

Age 0.1492
20s 56 (25.81) 65 (29.95) 96 (44.24)
30s 28 (29.47) 36 (37.89) 31(32.63)

Marital status 0.5183
Single 69 (26.14) 84 (31.82) 111 (42.05)

Married 15 (31.25) 17 (35.49) 16 (33.33)

Household type 0.9386
Single household 28 (26.17) 36 (33.64) 43 (40.19)
Non-single-person household 56 (27.32) 65 (31.71) 84 (40.98)

Residential area 0.0028
Jeju 62 (23.57) 85 (32.32) 116 (44.11)

Seogwipo 29 (44.90) 16 (32.65) 11 (22.45)

Education level 0.1453
High school or lower 26 (20.97) 42 (33.87) 56 (45.16)

College or higher 58 (30.85) 59 (31.38) 71 (37.77)

Employment 0.1266
Employed 42 (31.89) 44 (33.33) 36 (34.85)

Unemployed (students) 32(21.62) 51 (34.46) 65 (43.92)
Unemployed (others) 10 (31.25) 6 (18.75) 16 (50.00)

Household income 0.5302
Less than 3 million won per month 43(28.67) 44 (29.33) 63 (42.00)

More than 3 million won per month 41(25.31) 57 (35.19) 64 (39.51)

Alcohol consumption® 0.0187
No 31 (26.96) 27 (23.48) 57 (49.57)

Yes 53 (26.90) 74 (37.56) 70 (35.53)

Current smoking? 0.4558
No 74 (26.91) 86 (31.27) 115 (41.82)

Yes 10 (27.03) 15 (40.54) 12 (32.43)

Physical activity® 0.0005
No 46 (37.70) 27 (22.13) 49 (40.16)

Yes 38 (20.00) 74 (38.95) 78 (41.05)

All values were presented as number (%).

YYes: drank alcoholic beverages more than once a month over the past year.

?Yes: smoked more than 100 cigarettes throughout lifetime and currently smoking.
3Yes: walked for more than 10 minutes at least 5 days per week.
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Table 4. Frequency of overall delivered food consumption according to dietary behaviors

Dietary behavior Frequency of overall delivered food consumption p-value
> 3times/week  1-2times/week < 1time/week
(n=84) (n=101) (n=127)
Eating out 0.8643
> 1 time/day (n = 20) 6 (30.00) 7 (35.00) 7 (35.00)
<1time/day (n = 292) 78 (26.71) 94 (32.19) 120 (41.10)
Breakfast consumption 0.0088
> 5 times/week (n = 58) 11(18.97) 13 (22.41) 34 (58.62)
< 5 times/week (n = 254) 73 (28.74) 88 (34.65) 93 (36.61)
Usually eat salty foods 0.0377
Yes (n = 133) 46 (34.59) 43 (32.33) 44 (33.08)
Neutral (n = 125) 29 (23.20) 49 (33.60) 54 (43.20)
No (n = 54) 9(16.67) 16 (29.63) 29 (53.70)
Vegetable consumption including salted vegetables 0.6047
> 1time/day (n = 132) 34 (25.76) 40 (30.30) 58 (43.94)
< 1time/day (n = 180) 50 (27.78) 61 (33.89) 69 (38.33)
Unsalted vegetable consumption 0.4328
> 1time/day (n = 114) 34 (29.82) 32(28.07) 48 (42.11)
< 1time/day (n = 198) 50 (25.25) 69 (34.85) 79 (39.90)
Fruit consumption 0.0110
> 1time/day (n = 53) 23 (43.40) 12 (22.64) 18 (33.96)
< 1time/day (n = 259) 61 (23.55) 89 (34.36) 109 (42.08)
Recognition of nutrition label 0.2811
Yes (n = 194) 58 (29.90) 62 (31.96) 74 (38.14)
No (n = 118) 26 (22.03) 39(33.05) 53 (41.73)

All values were presented as number (%).

Table 5. Frequency of overall delivered food consumption according to weight status, body image perception, and
self-rated health

Characteristic Frequency of overall delivered food consumption p-value
> 3times/week  1-2times/week < 1time/week
(n=284) (n=101) (n=127)
Weight status? 0.0078
Non-obese (n = 231) 54 (23.38) 73 (31.60) 104 (45.02)
Obese (n = 75) 30 (40.00) 24 (32.00) 21 (28.00)
Body image perception 0.0613
Thin (n = 55) 17 (30.91) 16 (29.09) 29 (40.00)
Neutral (n = 117) 24 (20.51) 34 (29.06) 59 (50.43)
Obese (n = 140) 43(30.71) 51 (36.43) 46 (32.86)
Self-rated health 0.3262
Good (n = 96) 23 (23.96) 30 (31.25) 43 (44.79)
Neutral (n = 151) 37 (24.50) 52 (34.44) 62 (41.06)
Bad (n = 65) 24 (36.92) 19 (29.23) 29 (33.85)

All values were presented as number (%o).
BMI, body mass index (kg/m?).
YNon-obese, BMI < 25.0; and obese, BMI > 25.0 (n = 306).

HHE 24 ¥} Hlote] o2ty

O R A A S| HEA S Bol g4 AdF et v|vhe] Baad S AT E QLT (Table 7). &

HHPE BAG5HA] Eh-S o] (Model 1), HIZ-34] 5 33] o] AH 182 F13] v A
Eofl v]sf v]7he] waju] 7} 79 51A] &=9kTh (OR, 2.80; 95% CI, 1.47-5.35). Q1 FAFS]5HA]

3 2
578 B A5 -E EAR Model 300 A &= B 224 A4 ] H1E=9} v Thako] Fo] lAd o]
A =] T} (OR, 2.38; 95% CI, 1.12-5.06).
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Table 6. Frequency of overall delivered food consumption according to obesity by sex, age, and household type

Characteristic Frequency of overall delivered food consumption p-value
> 3times/week  1-2times/week < 1time/week
Sex
Male 0.3647
Non-obese 16 (29.63) 17 (31.48) 21 (38.89)
Obese 19 (38.00) 18 (36.00) 13 (26.00)
Female 0.0479
Non-obese 38(21.47) 56 (31.64) 83 (46.89)
Obese 11 (44.00) 6 (24.00) 8 (32.00)
Age
20s 0.0374
Non-obese 37 (22.98) 45 (27.95) 79 (49.07)
Obese 19 (38.00) 16 (32.00) 15 (30.00)
30s 0.1725
Non-obese 17 (24.29) 28 (40.00) 25 (35.71)
Obese 11 (44.00) 8 (32.00) 6 (24.00)
Household type
Single-person household 0.4557
Non-obese 19 (24.05) 26 (32.91) 34 (43.04)
Obese 9(34.62) 9 (34.62) 8(30.77)
Non-single-person household 0.0132
Non-obese 35(23.03) 47 (30.92) 70 (46.05)
Obese 21 (42.86) 15 (30.61) 13 (26.53)

All values were presented as number (%).

BMI, body mass index (kg/m?).
YNon-obese, BMI < 25.0; and obese, BMI > 25.0.

Table 7. Odds ratios and 95% confidence intervals for obesity according to the frequency of overall delivered

food consumption

Model

Frequency of overall delivered food consumption

< 1time/week (n = 125)

1-2 times/week (n = 97)

> 3 times/week (n = 84)

Model 19 1.00 (Ref) 1.57 (0.82-3.03) 2.80 (1.47-5.35)
Model 29 1.00 (Ref) 1.43 (0.71-2.92) 2.50 (1.24-5.06)
Model 39 1.00 (Ref) 1.40 (0.67-2.90) 2.38 (1.12-5.06)

All values were presented as odds ratio (95% confidence interval).

YModel 1: Unadjusted model.

?Model 2: Adjusted for sex and age.

Model 3: Adjusted for sex, age, marital status, household type, residential area, household income, alcohol
consumption, smoking status, and physical activity.

H AE AFA Y vk 1939419 A2 Al 3128 S ez ekl EXRALE S5 vl
S34A AH A E ARG Al8E 9 viRtake] /g & okl AR AFARS] ul
g9 = 2123 32.37%, ¥ 1-33] 32.05%, 5 3-43] 20.51% £ & =7 el
4|, Kim [14]4 Aol A A=A 20tH ] B34 AH W =7} 2-33] (43.0%), ‘5 12
9] (32.4%)), ‘5= 1] DIRE (10.7%)’ =22 ot & A7k fARRE AHE Hugich v A=
9] 20-30t] 4178 & /2 & gt A (110014 = 18] o] (54.4%) 0] 7P =A YERG A
=2} B W RS w= A A 20300 HIE A A H W27t oA 2 B33 SRl 4= Ut
191 7}t 74735k A A&k ol T3t A 16]01]A1 H /o] ZLok-2 Zl1 7} 7 &= A LeE
L= A8 o= 30t &2 Yeb 2 A Z kel gARI
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