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BACKGROUND/OBJECTIVES: Eating-out among Korean people has become an important part of modern lifestyle due to tremendous 
growth of the food service industry and various social and economic changes. This study examined trends in meal patterns 
and meal sources while eating-out among Korean adults aged 19 years and older.
SUBJECTS/METHODS: Data were from the 1998-2012 KNHNES (Korea National Health and Nutrition Examination Survey) by 
the 24-hour dietary recall method. This study included 55,718 adults aged 19 years and older. For analysis of eating-out frequency, 
data were categorized by source of meals and serving place.
RESULTS: Average frequency of meals consumed away from home increased from 1998 to 2012, although it remained lower 
than that of meals at home. In addition, male, unmarried, employed, higher educated, and high income individuals more 
frequently consumed meals away from home. Moreover, sodium intake while eating-out significantly increased from 2,370 
mg in 1998 to 2,935 mg in 2012. Lastly, percentage contributions of daily total protein intake, fat intake, and sodium intake 
from eating-out increased to more than half (53-55%) in 2012 compared with 47-48% in 1998.
CONCLUSIONS: As eating-out has grown in popularity, greater recognition of public health and nutritional education aimed 
at promoting healthy food choices is needed. In addition to developing consumer education for overall healthier eating patterns, 
individuals who are younger, unmarried, higher educated, and males are especially at risk and require attention.
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INTRODUCTION9)

Eating-out among Korean people has become an important 
part of modern lifestyle due to tremendous growth of the food 
service industry and various social and economic changes such 
as more working women, higher incomes, and greater accessi-
bility to fast food outlets and restaurants [1-3]. The percentage 
of food consumption due to eating-out increased more than 
2-fold from 21.4% in 1990 to 46.6% in 2011, and more than 
a quarter (25.2%) of total population of Korea admits to 
eating-out more than once per day according to data of the 
2012 Korea National Health and Nutrition Examination Survey 
(KNHANES) [2,4]. Koo and Park [5] studied the associations 
between nutrient intakes, practice of dietary guidelines, and 
frequencies of eating-out among Korean adults aged 30 to 64 
years. Data were analyzed from the 2007-2009 Korean National 
Health and Nutrition Examination Survey (n = 10,223). Dietary 
score was calculated based on practice of dietary guidelines 

for Koreans. Subjects who frequently ate out tended to be 
younger, male, urban residents, higher educated and high 
income earners. Frequency of eating-out was positively associated 
with higher intakes of most nutrients, except carbohydrates and 
crude fiber. In America, the share of food spending on eating- 
out steadily increased from 25.9% in 1970 to 41.9% in 2006-2007 
and then slightly decreased to 41.3% in 2010 [6]. The National 
Restaurant Association (NRA) found that approximately 30% of 
American consumers view eating meals away from home at 
places such as fast food restaurants as an indispensable part 
of their lifestyle [7]. Another study reported that young adults 
dine at fast food outlets an average of two or three times per 
week [8]. The results also found that eating-out among young 
adults aged 20 to 29 years constitutes approximately 40% of 
their total daily caloric intake. This increased popularity of 
eating-out worldwide may negatively affect nutritional diet 
quality [3,9-14]. The USDA (United States Department of 
Agriculture) collected national food consumption survey data 
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in 1977-1978 and 2005-2008 and analyzed nutritional quality 
of eating-out over the past three decades. The final report 
found that American people ate more calories, less fat, and 
more calcium from 2005-2008 compared to 1977-1978 [6]. 
Several researchers have suggested that the increased popularity 
of eating-out may be associated with poor nutritional diet 
quality or high body mass indices [15-18]. Kwon et al. [2] 
reported that eating-out was associated with significantly 
higher levels of sodium and total daily intakes from 2007-2009 
compared to 1998 based on data from 1998-2009. Other studies 
reported that fat constitutes a higher percentage of total energy 
while eating-out compared to eating at home [4,19,20]. Chung 
et al. [21] also examined the nutritional quality of Korean adults 
who ate home-prepared, commercial, and institutional lunches 
and found that lunches prepared from commercial places 
contained more calories than those from home. Dietary behaviors 
and physical activity are closely associated with obesity and 
nutritional-related diseases [22]. Several studies suggested that 
dietary patterns, including frequency of eating, skipping breakfast, 
and eating-out frequency, are associated with obesity [23-26]. 
Specifically, frequency of eating was found to be inversely 
associated with body weight, whereas skipping breakfast showed 
a positive association. Frequency of eating breakfast or dinner 
outside the home was also found to be significantly associated 
with obesity [22]. McCrory et al. [10] also supported this result 
by reporting a positive association between frequency of 
eating-out at restaurants and obesity among adults.

The purpose of this study was to examine meal patterns and 
meal sources while eating-out among Korean adults aged 19 
years and older by 24-hour dietary recall method from the 1998- 
2012 KNHNES. We also investigated the frequency of eating-out 
according to general characteristics, changes in eating-out 
frequency more than once per day, and energy, macronutrients, 
and sodium intakes from eating-out from 1998 to 2012.

SUBJECTS AND METHODS

Subjects
This study used data from the 1998-2012 KNHNES by the 

24-hour dietary recall method. This study included 55,718 adults 
aged 19 years and older. 

Categorization of meal sources and serving places
To analyze eating-out frequency, meal type (N_mtype) 

variable was categorized based on serving location using the 
24-hour recall method. Meal serving places were recoded as 
home meal, commercial place meal, or institutional meal based 
on the studies of Chung et al. [21] and Kwon et al. [2]. 
Commercial place meal included Korean, Western, Japanese, 
Chinese, fast food, flour-based meals, snack bar, packed food, 
instant noodle, bread/cookie, street food, and others. 

Institutional meal was classified as industry, school, senior- 
citizen center, free, religious community, and others. To analyze 
variations in eating-out frequency from 1998 to 2012, eating-out 
variable was reclassified by combining variables of institutional 
and commercial meals. To analyze meal occasion, daily meal 
(N_meal) variable was categorized into breakfast, lunch, and 
dinner using the 24-hour recall method. 

General characteristics
General characteristics of this study included gender, age 

(19-29, 30-49, 50-64, 65-74, and 75 and older), residential area 
(large city, middle & small city, and rural area), job status 
(employed, unemployed), marital status (married, unmarried), 
household income (high, middle high, middle low, and low), 
education level (middle school or less, high school or less, and 
college degree or more), and weight status (underweight, 
normal, overweight, and obesity). 

Analysis of nutrient intake
To analyze trends in nutrient intake among groups showing 

≥ 1 eating-out frequency per day by 24-hour recall, five nutrient 
variables (energy, carbohydrate, protein, fat, and sodium from 
total meal occasions and eating-out) were computed, and the 
energy percentages of carbohydrates, protein, and fat were 
calculated. Individuals who consumed less than 500 kcal or 
more than 5,000 kcal per day were excluded to minimize any 
bias. For the percentage of daily nutrient intakes due to eating- 
out, we used the formula: Nutrient intake from eating-out / 
Nutrient intake from daily total meals * 100. 

Statistical analysis
Analyses were performed with stratified sampling weights by 

using SAS software (version 9.2; SAS Institute, Cary, NC, USA), 
as the KNHANES consisted of a multistage stratified cluster 
sampling design. The data results were reported as weighted 
%, mean values, and standard errors. Chi-square test (χ2-test) 
was performed to identify significant differences among categorical 
variables, and significant differences among continuous variables 
were verified by GLM (Generalized Linear Model) through proc 
surveyreg procedure. To analyze nutrient intake, descriptive 
statistics were generated for mean values and standard errors 
of nutrient intake using survey year as the independent variable 
and nutrient intake as the dependent variable. Significance 
testing was conducted for crude P for trends by the proc 
surveyreg procedure and adjusted P for trends by revising 
demographic variables such as gender, age, residential area, 
marital status, household income, and education level. For 
variations in eating-out frequency more than once per day, 
eating-out variable was recoded as 1 for “eating-out more than 
once per day” and 0 for “eating-out less than once per day”. 
Based on these data, logistic regression analysis by the surveyl-
ogistic procedure, odd ratios (ORs), and 95% confidence interval 
(CI) were obtained.

RESULTS 

General Characteristics
General characteristics of subjects are presented in Table 1. 

Among the 55,718 study samples, 49.2-49.3% were male, which 
means gender was approximately balanced. However, age 
groups showed an uneven distribution. Subjects aged 30 to 40 
years constituted more than 40% of all subjects, whereas those 
aged 75 years and older were the fewest. The number of 
married individuals decreased by approximately 2% from 79.1% 
in 1998 to 77.1% in 2012. For residential area, more than 45% 
of subjects lived in a large city, 30-37% lived in middle and 
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Variables

1998
(n = 7,867)

2001
(n = 7,265)

2005
(n = 6,610)

2007
(n = 2,965)

2008
(n = 6,322)

2009
(n = 7,215)

2010
(n = 5,994)

2011
(n = 5,894)

2012
(n = 5,586) P-value2)

n %1) n % n % n % n % n % n % n % n %

Gender

0.999Male 3,666 49.5 3,332 49.3 2,953 49.5 1,208 49.2 2,493 49.4 3,007 49.4 2,500 49.3 2,427 49.3 2,240 49.4 

Female 4,201 50.5 3,933 50.7 3,657 50.5 1,757 50.8 3,829 50.6 4,208 50.6 3,494 50.7 3,467 50.7 3,346 50.6 

Age

< 0.001

19-29 1,641 26.8 1,408 25.6 1,066 22.3 333 20.7 768 20.5 973 19.8 694 19.5 643 19.0 582 18.6 

30-49 3,522 46.0 3,507 46.1 3,070 46.3 1,221 45.6 2,539 44.7 2,801 44.3 2,266 43.1 2,079 42.5 1,843 41.8 

50-64 1,708 17.8 1,426 18.1 1,464 19.5 696 20.7 1,549 21.5 1,780 22.2 1,630 23.3 1,679 23.9 1,568 24.6 

65-74 701 6.3 631 7.0 723 8.0 505 8.6 983 8.7 1,103 8.7 953 8.7 945 8.9 1,001 9.0 

≧75 295 3.1 293 3.3 287 3.9 210 4.4 483 4.7 558 4.9 451 5.3 548 5.6 592 5.9 

Marital status

0.002Married 6,592 79.1 6,052 77.8 5,516 77.5 2,395 84.1 5,517 80.0 6,204 79.4 5,216 78.8 5,125 78.6 4,830 77.1 

Unmarried 1,275 20.9 1,212 22.2 1,085 22.5 233 15.9 769 20.0 993 20.6 774 21.2 749 21.4 735 22.9 

Residential area

0.708
Large city 3,161 48.4 3,400 48.5 3,071 47.9 1,268 45.6 2,702 47.8 3,112 47.0 2,702 46.2 2,704 46.5 2,599 47.4 

Middle & Small city 1,882 30.9 2,287 32.3 2,143 33.6 876 34.0 2,076 36.3 2,384 35.8 2,081 33.0 2,058 35.7 1,864 33.4 

Rural area 2,824 20.7 1,578 19.3 1,396 18.5 821 20.3 1,544 15.9 1,719 17.2 1,211 20.8 1,132 17.9 1,123 19.2 

Education level (years)

< 0.001
Middle school or less 3,332 33.9 2,432 31.1 2,237 28.6 1,099 30.4 2,468 29.7 2,639 28.8 2,008 28.5 1,983 27.9 1,821 26.0 

High school or less 2,773 39.5 2,597 37.7 2,280 35.6 763 32.9 1,703 31.1 1,983 31.5 1,518 28.2 1,529 30.8 1,375 31.0 

College or more 1,762 26.5 2,226 31.2 2,090 35.8 766 36.7 1,794 39.1 2,170 39.7 1,999 43.3 1,886 41.4 1,776 43.0 

Occupation

< 0.001Employed 4,837 59.9 4,244 59.3 3,980 60.9 1,331 56.6 3,385 59.9 3,934 61.5 3,214 64.1 3,089 63.6 2,808 63.3 

Unemployed 3,030 40.1 3,019 40.7 2,625 39.1 1,247 43.4 2,563 40.1 2,859 38.5 2,311 35.9 2,309 36.4 2,165 36.7 

Household income

0.002

Low 1,741 18.4 1,465 21.5 1,426 19.3 617 16.4 1,312 15.6 1,560 16.9 1,257 17.9 1,183 16.0 1,096 14.7 

Middle-high 1,826 21.8 1,685 25.2 1,666 26.0 726 25.9 1,610 26.6 1,646 23.1 1,488 26.3 1,556 28.5 1,441 27.3 

Middle-low 2,282 31.0 1,702 25.8 1,757 28.2 719 28.5 1,587 28.3 1,948 29.4 1,611 29.3 1,583 29.3 1,435 29.2 

High 2,018 28.7 1,993 27.6 1,698 26.5 741 29.2 1,608 29.6 1,976 30.6 1,561 26.4 1,507 26.2 1,515 28.7 

1) Weighted %
2) P-value by chi-square (χ2) test.

Table 1. General characteristics of subjects (n = 55,718)

small cities, and 17-21% lived in rural areas. Proportion of 
individuals with a high school or less education decreased from 
39.5% in 1998 to 31.0% in 2012, whereas proportion of those 
with a college degree or higher increased from 26.5% in 1998 
to 43% in 2012. Proportion of employed individuals increased 
by around 3.8% from 1998 to 2012, whereas proportion of 
unemployed declined from 40.1% in 1998 to 36.7% in 2012. 
For household income level, the low household income group 
decreased by approximately 3.7%, whereas the high household 
income group did not show a significant difference from 1998 
to 2012. Obese individuals increased in proportion from 22.6% 
in 1998 to 30.6% in 2012.

Eating-out tendency by meal eating patterns and occasions
Table 2 presents the frequency of eating-out according to 

meal eating patterns and occasions. Frequency of eating at 
home declined from 45.8% in 1998 to 38.1% in 2012. Home 
was the most common location (more than 60%) for eating 
breakfast and dinner. For lunch, eating at institutional and 
commercial places constituted the largest proportion (more 
than 40%). Overall, proportions of skipping breakfast and eating 

breakfast away from home increased from 11.8% and 7.3% in 
1998 to 22.3% and 13.7% in 2012, respectively.

Average frequencies of eating-out by meal source
The average daily frequencies of eating-out by meal source 

are presented in Table 3. Meal sources were grouped into three 
categories: home, commercial places, and institutions. Among 
them, the number of meals at home decreased significantly by 
0.4 per day from 2.1 in 1998 to 1.7 per day in 2012 (P for trend
< 0.001). The total frequency of eating-out increased 

significantly from 0.8 in 1998 to 0.9 per day in 2012 (P for trend
< 0.001).

Average frequencies of eating-out by general characteristics
Table 4 shows the average daily frequencies of eating-out 

by general characteristics. Briefly, individuals who ate away from 
home more than once per day were male, aged 19 to 29 or 
30 to 49 years, unmarried, educated for more than 12 years, 
employed (except 1998), and had a high income. 
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Variables
1998

(n = 7,867)
2001

(n = 7,265)
2005

(n = 6,610)
2007

(n = 2,965)
2008

(n = 6,322)
2009

(n = 7,215)
2010

(n = 5,994)
2011

(n = 5,894)
2012

(n = 5,586) P-value2)

n %1) n % n % n % n % n % n % n % n %

Meal pattern

< 0.001

Only Home 4,034 45.8 2,969 39.3 2,696 36.8 1,397 38.8 3,063 40.3 3,295 39.4 2,515 37.4 2,453 36.2 2,441 38.1

Only Commercial place 216 3.4 562 8.7 481 8.6 195 8.3 366 8.1 421 7.7 420 9.3 411 8.8 402 10.0

Home + Commercial 2,706 38.0 2,703 37.7 2,407 38.1 1,067 40.3 2,198 38.8 2,661 39.5 2,369 40.6 2,321 41.3 2,171 40.5

Only Institution 50 0.8 76 1.3 83 1.4 22 1.0 69 1.5 84 1.5 59 1.2 73 1.8 42 0.8

Home + Institution 592 7.9 575 7.6 621 9.9 168 6.5 409 7.0 464 6.9 369 6.5 403 7.2 300 5.3

Commercial + Institution 66 1.0 149 2.4 109 1.8 53 2.6 97 2.1 111 2.2 117 2.4 100 2.2 95 2.5

Home + Commercial + Institution 197 3.1 221 3.0 201 3.4 61 2.5 111 2.1 179 2.8 141 2.6 125 2.5 129 2.6

Daily meal

< 0.001

Breakfast

Home 6,582 80.9 5,317 70.5 4,923 70.9 2,198 67.8 4,710 67.9 5,316 67.9 4,277 65.0 4,258 66.2 4,019 64.1 

Commercial place 391 6.1 499 7.1 389 6.7 221 8.0 358 6.8 554 8.8 613 10.9 588 10.4 592 11.9 

Institution 88 1.3 108 1.6 95 1.6 34 1.6 104 2.2 126 2.2 116 2.4 116 2.6 85 1.7 

Total Eating-out 479 7.3 607 8.6 484 8.3 255 9.6 462 9.0 680 11.1 729 13.2 704 13.0 677 13.7

Skipped 806 11.8 1,341 20.9 1,203 20.8 512 22.7 1,150 23.1 1,219 21.0 988 21.8 932 20.8 890 22.3 

Lunch

< 0.001

Home 4,161 47.9 3,117 41.0 2,943 40.9 1,540 44.0 3,423 47.1 3,772 46.6 2,996 45.5 2,817 43.0 2,822 45.7 

Commercial place 2,227 32.2 2,624 37.5 2,282 36.9 945 36.9 1,891 35.4 2,179 34.0 2,033 36.4 2,024 37.4 1,880 36.9 

Institution 828 11.6 953 13.3 946 15.3 278 11.5 612 11.2 728 11.5 582 10.6 614 11.6 490 9.6 

Total Eating-out 3,055 43.8 3,577 50.8 3,228 52.2 1,223 48.4 2,503 46.6 2,907 45.4 2,615 47.0 2,638 49.0 2,370 46.6

Skipped 651 8.3 571 8.2 439 6.9 202 7.6 396 6.4 536 8.0 383 7.5 439 8.0 394 7.8 

Dinner

< 0.001

Home 6,074 74.6 4,920 65.5 4,415 64.1 2,053 63.3 4,400 63.4 4,965 63.6 3,978 61.7 3,956 61.9 3,800 62.6 

Commercial place 1,239 18.1 1,770 25.9 1,658 27.6 692 28.4 1,402 27.0 1,671 27.3 1,538 29.6 1,467 28.5 1,382 29.4 

Institution 135 1.9 175 2.7 206 3.4 50 2.4 161 3.4 179 3.2 160 3.2 172 4.2 123 2.6 

Total Eating-out 1,374 20.0 1,945 28.6 1,864 31.0 742 30.8 1,563 30.4 1,850 30.5 1,698 32.8 1,639 32.7 1,505 32.0

Skipped 419 5.4 400 5.8 331 5.0 170 6.0 359 6.2 400 5.9 318 5.5 299 5.3 281 5.4 
1) Weighted %
2) P-value by chi-square (χ2) test.

Table 2. Tendency of eating-out according to meal eating pattern and occasion

Meal source
1998

(n = 7,867)
2001

(n = 7,265)
2005

(n = 6,610)
2007

(n = 2,965)
2008

(n = 6,322)
2009

(n = 7,215)
2010

(n = 5,994)
2011

(n = 5,894)
2012

(n = 5,586) P for 
trend1)

Mean Se Mean Se Mean Se Mean Se Mean Se Mean Se Mean Se Mean Se Mean Se

Home meal 2.1 0.02 1.8 0.02 1.8 0.02 1.8 0.03 1.8 0.02 1.8 0.02 1.7 0.03 1.7 0.02 1.7 0.03 < 0.001

Commercial place

Korean 0.3 0.01 0.4 0.01 0.4 0.01 0.4 0.02 0.4 0.01 0.4 0.01 0.4 0.01 0.4 0.01 0.4 0.01 < 0.001

Japanese 0.01 0.002 0.02 0.002 0.02 0.003 0.02 0.003 0.01 0.002 0.01 0.002 0.02 0.003 0.01 0.002 0.01 0.003 0.589

Chinese 0.1 0.004 0.1 0.004 0.05 0.004 0.05 0.01 0.04 0.003 0.05 0.004 0.05 0.004 0.05 0.004 0.05 0.005 0.272

Western 0.01 0.002 0.01 0.002 0.02 0.002 0.01 0.002 0.01 0.002 0.01 0.002 0.02 0.003 0.01 0.002 0.02 0.003 0.011

Food made from flour 0.1 0.01 0.1 0.004 0.1 0.004 0.1 0.01 0.04 0.005 0.04 0.003 0.03 0.004 0.04 0.004 0.04 0.004 < 0.001

Packed meal 0.01 0.001 0.01 0.001 0.01 0.002 0.005 0.002 0.003 0.001 0.003 0.001 0.004 0.001 0.01 0.002 0.004 0.001 0.034

Fast food 0.01 0.002 0.02 0.002 0.02 0.002 0.01 0.002 0.01 0.002 0.01 0.002 0.01 0.002 0.01 0.002 0.01 0.002 0.152

Others2) 0.2 0.02 0.2 0.01 0.1 0.01 0.2 0.02 0.2 0.01 0.2 0.02 0.2 0.02 0.2 0.01 0.2 0.01 < 0.001

Total Commercial place 0.6 0.02 0.7 0.02 0.7 0.02 0.7 0.03 0.7 0.02 0.7 0.02 0.8 0.02 0.8 0.02 0.8 0.02 < 0.001

Institution

Business 0.1 0.01 0.2 0.01 0.2 0.01 0.1 0.01 0.1 0.01 0.1 0.01 0.1 0.01 0.1 0.01 0.1 0.01 0.003

School 0.01 0.002 0.01 0.002 0.01 0.002 0.001 0.001 0.001 0.0004 0.01 0.001 0.01 0.001 0.01 0.001 0.01 0.002 0.359

Elderly 0.003 0.001 0.004 0.001 0.01 0.002 0.003 0.001 0.004 0.001 0.001 0.001 0.001 0.0002 0.001 0.0003 0.001 0.0003 < 0.001

Free 0.0003 0.0002 0.002 0.001 0.004 0.001 0.01 0.003 0.003 0.001 0.001 0.0003 0.002 0.001 0.002 0.001 0.002 0.001 0.229

Others3) 0.01 0.003 0.01 0.001 0.01 0.002 0.02 0.004 0.02 0.002 0.03 0.003 0.02 0.003 0.03 0.004 0.02 0.004 < 0.001

Total Institution 0.2 0.01 0.2 0.01 0.2 0.01 0.2 0.01 0.2 0.01 0.2 0.01 0.2 0.01 0.2 0.01 0.1 0.01 0.177

Total Eating-out 0.8 0.02 0.9 0.02 0.9 0.02 0.9 0.03 0.9 0.02 0.9 0.02 0.9 0.02 1.0 0.02 0.9 0.03 < 0.001
1) P for trend obtained by surveyreg procedure.
2) Others were snack bar, instant noodle, bread/cookie, street food, and others.
3) Including religious community 

Table 3. Average daily frequency of eating-out by meal source 
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Variables
1998

(n = 7,867)
2001

(n = 7,265)
2005

(n = 6,610)
2007

(n = 2,965)
2008

(n = 6,322)
2009

(n = 7,215)
2010

(n = 5,994)
2011

(n = 5,894)
2012

(n = 5,586) P for 
trend1)

Mean Se Mean Se Mean Se Mean Se Mean Se Mean Se Mean Se Mean Se Mean Se

Gender

Male 1.0 0.03 1.1 0.02 1.1 0.02 1.1 0.04 1.1 0.03 1.1 0.03 1.1 0.03 1.1 0.02 1.0 0.03 0.184

Female 0.6 0.02 0.7 0.02 0.8 0.02 0.7 0.03 0.7 0.02 0.7 0.02 0.8 0.03 0.8 0.02 0.8 0.03 < 0.001

Age

19-29 1.0 0.03 1.2 0.03 1.2 0.03 1.2 0.05 1.0 0.04 1.1 0.04 1.2 0.04 1.2 0.04 1.2 0.1 0.097

30-49 0.8 0.03 1.0 0.02 1.1 0.02 1.0 0.03 1.0 0.02 1.1 0.03 1.1 0.03 1.1 0.02 1.1 0.03 < 0.001

50-64 0.5 0.03 0.6 0.03 0.7 0.03 0.7 0.05 0.7 0.03 0.8 0.03 0.8 0.03 0.8 0.03 0.8 0.03 < 0.001

65-74 0.3 0.03 0.3 0.03 0.4 0.03 0.4 0.04 0.3 0.02 0.4 0.04 0.5 0.03 0.5 0.03 0.5 0.03 < 0.001

≧75 0.2 0.04 0.3 0.1 0.2 0.04 0.3 0.04 0.3 0.03 0.3 0.03 0.3 0.03 0.4 0.03 0.3 0.03 0.002

Marital status

Married 0.7 0.02 0.8 0.02 0.9 0.02 0.8 0.03 0.8 0.02 0.9 0.02 0.9 0.02 0.9 0.02 0.9 0.02 < 0.001

Unmarried 1.1 0.04 1.2 0.03 1.2 0.03 1.2 0.1 1.1 0.04 1.1 0.04 1.2 0.04 1.3 0.04 1.2 0.1 0.302

Residential area

Large city 0.9 0.03 1.0 0.03 1.0 0.02 0.9 0.04 0.9 0.03 0.9 0.03 1.0 0.03 1.0 0.03 1.0 0.03 0.032

Middle & Small city 0.7 0.04 1.0 0.03 1.0 0.03 0.9 0.04 0.9 0.03 1.0 0.04 1.0 0.04 1.0 0.04 1.0 0.03 < 0.001

Rural area 0.5 0.04 0.7 0.04 0.7 0.05 0.8 0.1 0.6 0.1 0.7 0.1 0.7 0.1 0.8 0.04 0.6 0.04 0.142

Education level

Middle school or less 0.5 0.02 0.6 0.02 0.6 0.02 0.5 0.04 0.5 0.02 0.5 0.03 0.5 0.03 0.6 0.02 0.5 0.03 0.663

High school or less 0.8 0.03 1.0 0.03 1.0 0.02 0.9 0.04 0.9 0.02 0.9 0.03 1.0 0.03 1.0 0.03 0.9 0.04 0.078

College or more 1.1 0.03 1.2 0.02 1.2 0.02 1.1 0.04 1.1 0.03 1.1 0.03 1.2 0.03 1.2 0.03 1.1 0.03 0.092

Occupation

Employed 0.9 0.03 1.1 0.02 1.1 0.02 1.1 0.04 1.0 0.03 1.1 0.03 1.1 0.03 1.1 0.03 1.1 0.03 0.058

Unemployed 0.5 0.03 0.6 0.02 0.6 0.02 0.6 0.03 0.6 0.02 0.6 0.03 0.7 0.03 0.7 0.03 0.7 0.03 < 0.001

Household income

Low 0.5 0.03 0.6 0.03 0.6 0.03 0.5 0.04 0.5 0.04 0.6 0.04 0.6 0.04 0.6 0.03 0.5 0.04 0.546

Middle high 0.7 0.03 0.9 0.03 0.9 0.03 0.9 0.05 0.8 0.03 0.8 0.03 0.9 0.03 0.9 0.03 0.8 0.04 0.017 

Middle low 0.8 0.03 1.0 0.03 1.1 0.03 1.0 0.05 0.9 0.03 0.9 0.03 1.1 0.03 1.0 0.03 1.0 0.04 0.001

High 1.0 0.03 1.1 0.03 1.1 0.03 1.1 0.04 1.1 0.03 1.1 0.04 1.1 0.04 1.1 0.03 1.1 0.04 0.069 
1) P for trend obtained by surveyreg procedure.

Table 4. Average frequency of eating-out daily by general characteristics using 24-hour recall dietary method

Variables 1998 2001 2005 2007 2008 2009 2010 2011 2012 P for trend1)

N(%) of Eating-out meal in 24h 
recall according to year

3,833
(54.2)2)

4,296
(60.7)

3,914
(63.2)

1,568
(61.2)

3,259
(59.7)

3,920
(60.6)

3,479
(62.6)

3,441
(63.8)

3,145
(61.9)

< 0.0013)

Total (Crude) 1 1.398
(1.251-1.561)

1.533
(1.376-1.707)

1.242
(1.066-1.447)

1.249
(1.110-1.406)

1.266
(1.129-1.419)

1.538
(1.344-1.760)

1.635
(1.445-1.849)

1.517
(1.326-1.735)

< 0.001

Total (Adjusted)4) 1 1.385
(1.227-1.563)

1.485
(1.320-1.671)

1.435
(1.222-1.684)

1.248
(1.101-1.414)

1.314
(1.159-1.491)

1.469
(1.278-1.688)

1.527
(1.333-1.749)

1.393
(1.215-1.598)

< 0.001

1) P for trend obtained by surveylogistic procedure
2) n (weighted %)
3) P-value by chi-square (χ2) test
4) Adjusted for Gender, Age, Marital status, Residential area, Household income, Education level

Table 5. Trends in eating-out more than once per day from 1998 to 2012 by 24-hour recall dietary method 

Changes in eating-out frequency (≥ 1/day) by 24-hour recall 
dietary method

Table 5 shows changes in eating-out frequency more than 
once per day from 1998 to 2012 by the 24-hour recall dietary 
method. Overall, the proportion of individuals reporting ≥ 1 
eating-out per day significantly increased 1.5 times in 2012 
compared to 1998. Frequency of ≥ 1 eating-out per day 
increased 1.4 times in 2012 compared to 1998 after adjusting 
variables such as gender, age, marital status, residential area, 
household income, and education level (P for trend < 0.001). 

Comparison of daily nutrient intakes among study subjects 
according to eating-out frequency and survey year

Table 6 compares daily nutrient intakes among study subjects 
according to ≥ 1 eating-out per day and survey year using the 
24-hour recall dietary method. The daily total energy consumed 
by subjects who ate out more than once per day was 2,000 
- 2,210 kcal in 1998 - 2012. Sodium intake increased from 5,190 
mg in 1998 to 5,883 mg in 2005, after which it decreased to 
5,082 mg in 2012. Regarding macronutrients, proportions of 
carbohydrates and protein were between 65-67% and 
approximately 15% from 1998 to 2012, respectively, whereas 
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1998
(n = 3,425)

2001
(n = 4,062)

2005
(n = 3,736)

2007
(n = 1,433)

2008
(n = 3,053)

2009
(n = 3,533)

2010
(n = 3,370)

2011
(n = 3,367)

2012
(n = 3,078)

Crude 
P for 
trend

Adjusted
P for 

trend2)
Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE

Nutrient intake from daily total meal of eating-out subjects in 24h recall

Energy (kcal) 2,114.6 22.0 2,047.8 17.8 2,112.3 20.3 2,023.9 25.0 2,070.3 22.5 2,076.2 18.5 2,209.6 19.7 2,189.5 20.0 2,098.2 23.3 0.0008 < .0001

Carbohydrate (g) 334.4 3.6 307.5 2.7 309.1 2.9 307.8 3.7 315.5 3.0 314.3 3.1 332.9 3.0 334.9 2.9 315.4 3.2 0.0570 0.1218

Protein (g) 81.7 1.1 79.3 0.9 82.7 0.9 76.6 1.3 76.4 0.9 77.5 0.8 82.8 0.9 80.8 1.0 77.7 1.2 0.1133 0.2103

Fat (g) 45.1 0.8 46.6 0.7 49.6 0.8 43.7 0.9 45.2 0.9 46.4 0.7 50.1 0.7 49.2 0.8 49.0 0.9 0.0002 < .0001

Sodium (mg) 5,190.0 82.8 5,543.9 67.6 5,883.9 68.6 5,247.0 100.2 5,441.6 69.4 5,437.4 68.2 5,511.3 67.0 5,535.4 85.0 5,082.0 79.3 0.1661 0.2758

Energy contribution from daily total meal of eating-out subjects in 24h recall

Carbohydrate (%) 66.2 0.3 65.1 0.2 64.0 0.2 65.8 0.3 66.2 0.2 65.5 0.3 65.3 0.2 65.6 0.2 65.0 0.3 0.8157 < .0001

Protein (%) 15.4 0.1 15.4 0.1 15.6 0.1 15.1 0.2 14.8 0.1 15.0 0.1 14.9 0.1 14.7 0.1 14.8 0.1 < .0001 < .0001

Fat (%) 18.5 0.2 19.6 0.2 20.4 0.2 19.1 0.3 19.0 0.2 19.6 0.2 19.8 0.2 19.7 0.2 20.3 0.2 < .0001 < .0001

Nutrient intake from eating-out

Energy (kcal) 948.3 15.2 1,034.8 14.4 1,037.2 16.2 1,030.7 23.5 1,071.9 16.6 1,035.5 14.8 1,108.2 18.9 1,100.3 17.1 1,063.2 21.8 < .0001 < .0001

Carbohydrate (g) 141.9 2.4 142.9 1.9 142.9 2.0 140.2 3.3 148.5 2.3 143.7 2.0 152.4 2.4 157.4 2.2 146.3 2.7 < .0001 < .0001

Protein (g) 37.8 0.7 43.5 0.8 45.1 0.8 42.9 1.1 43.7 0.8 42.5 0.7 45.9 0.9 44.4 0.9 43.1 1.0 < .0001 < .0001

Fat (g) 21.6 0.5 26.3 0.6 28.0 0.6 25.2 0.8 26.1 0.6 25.5 0.5 27.9 0.7 26.8 0.6 
68.7 

27.2 0.8 < .0001 < .0001

Sodium (mg) 2,370.9 54.3 2,970.5 52.9 3,269.9 60.1 3,074.1 83.3 3,098.4 54.7 3,093.0 57.9 3,154.6 64.9 3,097.8 2,934.5 73.9 < .0001 < .0001

Energy contribution from eating-out

Carbohydrate (%) 64.8 0.4 62.4 0.3 60.5 0.3 61.9 0.5 62.8 0.3 62.4 0.3 62.3 0.3 63.3 0.3 62.3 0.3 0.0476 < .0001

Protein (%) 16.0 0.2 16.7 0.1 17.4 0.1 16.9 0.2 16.4 0.2 16.5 0.1 16.4 0.2 16.0 0.1 16.1 0.1 0.0069 0.4611

Fat (%) 19.2 0.3 20.9 0.2 22.2 0.3 21.2 0.3 20.8 0.3 21.1 0.3 21.3 0.2 20.8 0.3 21.7 0.3 < .0001 < .0001

Ratio (%)3)

Energy (%) 45.2 0.6 51.1 0.7 49.5 0.6 50.2 0.8 50.8 0.6 49.5 0.5 49.1 0.5 49.5 0.5 49.5 0.7 0.0171 0.0029

Carbohydrate (%) 43.5 0.6 48.2 0.6 47.6 0.6 46.5 0.9 47.3 0.6 46.6 0.6 46.2 0.5 47.1 0.5 46.7 0.7 0.1556 0.0182

Protein (%) 47.1 0.6 55.1 0.7 54.3 0.6 54.6 0.8 55.1 0.6 53.6 0.5 53.4 0.6 53.4 0.6 53.5 0.7 0.0001 < .0001

Fat (%) 48.0 0.7 55.4 0.7 54.2 0.7 55.1 0.9 55.0 0.7 53.1 0.6 52.6 0.6 52.3 0.6 53.2 0.8 0.1107 0.0986

Sodium (%) 47.4 0.7 55.5 0.8 56.2 0.7 57.8 0.9 56.0 0.6 55.7 0.6 55.5 0.6 54.9 0.7 55.9 0.8 < .0001 < .0001
1) Excluded groups with < 500 kcal or > 5000 kcal of total daily caloric intake.
2) Adjusted for gender, age, marital status, residential area, education level, and household income.
3) (Nutrient intake from eating-out / Nutrient intake from daily total meal of eating-out subjects)*100

Table 6. Comparison of daily nutrient intakes among study subjects according to eating-out frequency and survey year (n = 29,057)1)

the proportion of fat significantly increased from 18.5% in 1998 
to 20.3% in 2012 (Crude P trend < 0.0001, Adjusted P trend <
0.0001). Further, energy intake significantly increased from 

948.3 kcal in 1998 to 1,063.2 kcal in 2012 (Crude P trend <
0.0001, Adjusted P trend < 0.0001). Intakes of protein, fat, and 
sodium as well as the proportion of fat in daily energy 
significantly increased in 2012 compared to 1998 (Crude P for 
trend < 0.05, Adjusted P for trend < 0.0001). Sodium intake also 
increased significantly from 2,370.9 mg in 1998 to 2,934.5 mg 
in 2012 (Crude P trend < 0.0001, Adjusted P trend < 0.0001). 
Percentage contributions of daily total protein, fat, and sodium 
intakes from eating-out increased to more than half (53-55%) 
in 2012 compared to 47-48% in 1998.

DISCUSSION

This study described trends in eating-out frequency and 
nutrient intakes among Korean adults by the 24-hour dietary 
recall method using data from the 1998-2012 KNHANES. Over 
the past decade, eating-out frequency among Korean adults has 
significantly risen, whereas the percentage of eating at home 
has decreased from 45.8% in 1998 to 38.1% in 2012. For meal 

sources, the proportion of meals at home has decreased from 
2.1 times/day in 1998 to 1.7 times/day in 2012, whereas that 
of eating-out increased significantly from 0.8 times/day in 1998 
to 0.9 times/day in 2012 (P for trend < 0.001). Kant and Graubard 
[9] also examined trends in eating-out frequency by American 
adults. They found that the average frequency of eating-out 
per week rose from 2.5 in 1987 to 1992 to 2.8 in 1999 to 2000. 
The percentage of individuals reporting an eating-out frequency 
of three or more per week increased from 36% in 1998 to 41% 
in 1999-2000. 

In our results, popularity of eating-out for lunch was fairly 
higher (≥ 40%) than that for breakfast or dinner between 1998 
to 2012. Mancino et al. [27] established a causal relationship 
between eating-out and dietary intakes using dietary recall data 
from the 2003-2004 NHANES and the 1994-1996 CCSFII 
(Continuing Survey of Food Intakes by Individuals). In their 
study, eating-out for lunch and dinner significantly affected 
total daily calorie intake, and eating-out for breakfast had a 
negative effect on total Health Eating Index (HEI-2005), which 
measures scores by adjusting diet to the 2005 Dietary Guide-
lines for Americans. Likewise, our results show that proportions 
of skipping breakfast and eating breakfast away from home 
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increased from 11.8% and 7.3% in 1998 to 22.3% and 13.7% 
in 2012, respectively. Another study showed that the frequency 
of eating breakfast away from home gradually increased, as 
more than 50% of individuals aged less than 30 years showed 
a tendency to consume breakfast away from home more than 
once per week [28]. This finding suggests that the popularity 
of breakfast eating-out has gradually risen, as the proportion 
of those who eat breakfast at home was 90.5% in 1992 [29] 
and 75.7% in 2001 [30]. Ma et al. [22] also reported that skipping 
breakfast and eating breakfast away from home are closely 
associated with risk of obesity. They found that individuals who 
skipped breakfast regularly had a 4.5-fold higher risk of obesity 
than those who ate breakfast regularly. They also found that 
subjects who frequently ate breakfast away from home had a 
2-fold greater risk of obesity compared to those who ate at 
home. A number of similar studies have suggested that skipping 
breakfast is related to higher overall daily energy intake 
[26,31,32]. 

Ma et al. [33] previously examined eating patterns (breakfast, 
lunch, dinner, snacking, number of eating episodes, temporal 
patterns of eating across a 24-hour day, and frequency of eating 
out) in a healthy U.S population. According to their results, 19% 
of subjects ate outside the home for breakfast, 54% for lunch, 
and 20% for dinner, and those who were younger, male, 
non-white, employed in white-collar occupations, and with 
higher than a university degree tended to eat out more. In our 
results, individuals who ate out more than once per day were 
male, aged 19-29 and 30-49 years, unmarried, employed (except 
1998), college-educated, and had a high income. This result is 
supported by a previous study that examined dining-out 
behaviors among residents in the Chuncheon area [34]. In that 
study, younger subjects ate out frequently than older ones, and 
eating-out frequency was significantly affected by household 
income level, residential area, and education level. Dave et al. 
[7] investigated the association between attitudes toward fast 
food and frequency of fast food intake among American adults. 
They found that participants who were male, younger, and 
unmarried were more likely to eat fast food. In addition, 
individuals who were older and higher educated were adversely 
associated with higher perception of viewing fast food as being 
unhealthful. Another study on eating-out patterns among 10 
European countries reported that young age, sedentary life 
style, and higher energy intake are positive indicators of eating- 
out. Moreover, participants with a higher education level more 
frequently ate out compared to those with a lower education 
level [35]. Similarly, our findings show that male, unmarried, 
employed, higher educated, and high income individuals were 
more frequently consumed meals outside the home. 

Regarding meal sources while eating-out, Korean food was 
the most popular choice from 1998 to 2012. Kang et al. [34] 
studied eating-out behaviors among 739 residents in Chun-
cheon city, Korea and found that Korean food was most 
frequently selected for eating-out (55.3%), followed by noodles 
and snacks (14.7%), and Chinese food (12.9%). 

This study also observed that food from eating-out contained 
higher energy, fat, and sodium levels in 2012 compared with 
those in 1998. Comparison of nutritional profiles of eating-out 
foods using national food consumption survey data in 

1977-1978 and 2005-2008 showed that eating-out in America 
is associated with more calories and poorer nutritional quality 
[6]. Proportion of fat also increased from 19.2% in 1998 to 21.7% 
in 2012 while eating-out. A similar result was reported by Lin 
and Frazao [36], who found that eating-out is associated with 
higher fat, saturated fat, and sodium levels compared to eating 
at home.

Recommended sodium intake should not exceed 2,000 mg 
per day based on World Health Organization (WHO) guidelines 
[37]. However, total sodium intake while eating-out among 
Korean adults was over 5,000 mg per day from 1998 to 2012. 
Our results also show that sodium intake from eating-out 
increased from 2,370.9 mg in 1998 to 2,934.5 mg in 2012, and 
its contribution to total daily sodium intake also increased from 
47.4% in 1998 to 55.9% in 2012. Food from eating-out is an 
important contributor to overconsumption of sodium. Lin et al. 
[6] found that Americans aged 2 years and older consumed 
an average of 3,085 mg of sodium per day in 2005 to 2008 
compared to the recommended limit of 2,300 mg/day. Chung 
et al. [21] also found that adults aged 19 to 64 years consumed 
an average of 2,874 to 3,844 mg of sodium/1,000 kcal, which 
is 3 to 4 times higher than the recommended limit. While total 
sodium intake in 2012 was lower than that in 1998, it is still 
more than two times higher than the recommended sodium 
intake limit (2,000 mg). 

The contribution of fat to total energy intake increased from 
18.5% in 1998 to 20.3% in 2012, and the proportion of fat from 
eating-out also increased from 19.2% in 1998 to 21.7% in 2012. 
Although this result falls below the dietary reference intake level 
for Koreans [38], the important point is that fat consumption 
is increasing. Especially, contribution of fat and sodium from 
eating-out now constitutes more than 50% of total intake. 

As eating-out increases in frequency, awareness of how 
eating-out affects our dietary patterns and nutrient intake 
should likewise increase in order to choose more healthy and 
nutritious foods and establish good dietary habits.

Despite many studies using data from KNHANES, our study 
is the first to examine trends in eating-out frequency among 
Korean adults from 1998 to 2012. However, the data from 
KNHANES only surveyed limited sociodemographic variables, 
which means comparative analysis with various demographic, 
lifestyle, and behavioral variables was not conducted. Second, 
as the 24-hour recall result from KNHANES was based on 1-day 
recall data, it is hard to extrapolate our results to all Korean 
adults.
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