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Abstract: Background: Due to changing household types and weakening of family functions, children
have fewer opportunities to develop healthy lifestyle patterns from contact with family members
compared to the past. In this paper, we evaluate the association between household type and
adolescents’ fast-food consumption, focusing on whether they were living with their parents or not,
and determine their reasons for not living with their parents. Methods: This cross-sectional study
analyzed data from the Korea Youth Risk Behavior web-based survey between 2017 and 2020. The
subjects were students in grades 7–12. The outcome variable was a frequency of fast-food intake of
≥5 times per week. The main independent variable was the type of household: (1) living with both
parents; (2) living with a single parent (one of father, mother, stepfather, stepmother); (3) not living
together, but having parents; and (4) having no parents. Results: Participants without parents were
more likely to eat fast food frequently than those living with both parents. Among boys, not having
parents and living in a dorm or boarding house or living with other family members or relatives were
significantly associated with frequent fast-food intake; among girls, not having parents and living in
a dorm or boarding house were significantly associated with frequent fast-food intake. Conclusion:
Adolescents having no parents have a higher risk of frequent fast-food intake than those living with
both parents. Further studies are needed to address household types in greater detail.

Keywords: household; fast food; adolescents; dietary behavior; family

1. Introduction

Consumption of fast food, such as instant noodles, hamburgers, pizza, fried foods, and
sugar-sweetened beverages, is reported to be higher in adolescents than in individuals of
other age groups [1]. Fast food is directly related to total energy intake and is reported as a
factor that degrades the quality of a diet [2–4]. As fast foods are commonly consumed with
soda, the risk of being overweight, risk of obesity, and the risk of consuming an unbalanced
diet may increase due to soda consumption [5,6]. Korean adolescents often eat out because
they spend a lot of time outside their homes for after-school academies [7]. As the food
industry grows and food choices available at convenience stores have become extensive,
children are being increasingly exposed to substantial amounts of fast food. Similar to
adolescents in other countries, the increasing dietary consumption of fast food (which is
convenient, low cost, and easily available) among adolescents in Korea has raised concerns
regarding nutritional imbalance and hindered growth and development [8]. The “Let’s
Move” program was launched in the US to fight childhood obesity and improve school
lunches in February 2010, and stated that “as fast food became our everyday meal, children
have been suffering from obesity and diabetes, which leads to several adult diseases” [1].
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Adolescents’ dietary behaviors are established through a complex interaction process
which involves both internal factors (such as food preference, availability, and appearance)
and external factors (such as the influence of parents, peers, and income level) [9]. If
their dietary behavior is inappropriate, the growth, development, and nutritional health
of adolescents, as well as their life-long health, may be permanently impaired [10,11].
Inappropriate dietary patterns formed in childhood tend to persist into adulthood, which
has a considerable effect on adults’ health and well-being [12–14]. Therefore, those family
members who share the largest proportion of childhood have an immense influence on
establishing adolescents’ dietary patterns.

Changes in household types are a global trend; the number of households composed
of couples and unmarried children in Korea has continually declined from 58.0% in 1990 to
29.1% in 2020, whereas the number of households comprising single parents has increased
from 8.7% in 1990 to 9.7% in 2020 [15,16]. In recent years, the proportion of households
composed of various configurations, such as grandparents-raising-grandchildren house-
holds (0.6%), no-children households (16.9%), and multicultural households (1.8%), has
been increasing [16]. Accordingly, the functions of the family have been downscaled. Due
to weakening of family functions and kinship, opportunities for children’s lifestyle patterns
to develop through observation, imitation, and learning from contact with family members
have been reduced [17].

Therefore, this study aimed to examine the association between household type and
adolescent fast-food consumption, focusing on whether they were living with their parents
as well as their reasons for not living with parents.

2. Materials and Methods
2.1. Data and Study Population

Data for this cross-sectional study were obtained from the Korea Youth Risk Behavior
Web-Based Survey (KYRBWS), which was conducted annually from 2017 to 2020 by the
Korea Centers for Disease Control and Prevention (KCDC). The requirement for ethics
approval from the KYRBWS was waived by the KCDC’s institutional review board in
accordance with the Bioethics and Safety Act of 2015 [18,19]. All data used in this study
are publicly available on the KYRBWS website [20]. The KYRBWS complied with the
Declaration of Helsinki [21], and all individuals who participated in the KYRBWS provided
informed consent.

The KYRBWS used an anonymous and self-administered structured questionnaire
with a complex research design that included multistage sampling, stratification, and
clustering. The KYRBWS used an online survey system that did not allow respondents to
proceed to the next section of the questionnaire unless all questions in the current section
were answered. Responses that had logical errors or were outliers (e.g., the respondent
incorrectly stated that he or she was younger than 12 years, and thus could not have been
included in the KYRBWS because of its grade-level criteria) were processed as missing val-
ues. The questionnaire comprised approximately 120 items across 15 categories, including
demographic characteristics and health-associated behaviors. The validity and reliability
of this survey have been confirmed previously [22,23]. Students in grades 7 to 12 were the
target population.

2.2. Variables

The outcome variable was the frequency of fast-food intake per week. All participants
answered the question, “How often have you eaten fast food in the last seven days?” A
frequency of never to four times a week was classified as “not eating often,” whereas more
than five to six times a week was classified as “eating frequently”.

The main independent variable was household type. The type of cohabitation with
parents was first evaluated by choosing all the current family members, then by additionally
asking whether they lived with their father (including stepfather) and whether their father
and mother (including stepmother) lived together. Family types were classified into
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four types according to whether they lived with their parents or not: (1) living with both
parents; (2) living with a single parent (one of father, mother, stepfather, stepmother); (3) not
living together but having parents; and (4) having no parents. For the secondary analyses,
the two groups not living with parents were divided into three subgroups based on whom
they lived with and where they lived: (1) living with other family members or relatives;
(2) living in a dorm or boarding house; and (3) living in an orphanage.

The covariates included the survey year (2017–2020), school grade (7–12), self-reported
economic status (low, middle, or high), residential areas (capital area, urban, or rural),
smoking status (yes or no), alcohol use (yes or no), body mass index (under-weight, normal,
or obese), physical activity (yes or no), and depressive symptoms (yes or no). Physical
activity was defined using the following question: in the last seven days, on how many
days has your heart rate increased more than usual or have you been out of breath due
to physical activity (regardless of type) for a total of 60 min or more per day? Depressive
symptoms were assessed using the following question: during the last 12 months, have
you felt sadness or despair that interrupted your daily life for at least two weeks?

2.3. Statistical Analysis

All analyses were conducted separately by sex to account for sex-specific differences
in dietary behavior. Differences in the frequency and proportion of the categorical variables
were evaluated using the χ2 test. Multiple logistic regression analysis was performed to
examine the association between household type and adolescents’ fast-food consumption
patterns, with adjustment for covariates to calculate the adjusted odds ratios (OR) and
95% confidential intervals (CI). All statistical analyses were performed using SAS software
version 9.4 (SAS Institute), and used weighted logistic regression to account for the popula-
tion’s representative, clustered, and stratified sampling design. The results were considered
statistically significant if the p-value was <0.05.

3. Results

A total of 245,839 students participated in the KYRBWS from 2017 to 2020. After
excluding participants with missing values (n = 59,562), the final study population was
186,277 students (56,767 students in 2017, 55,124 in 2018, 34,990 in 2019, and 39,396 in 2020).

This study included 186,227 adolescents (89,280 boys and 96,997 girls) (Table 1).
Among them, 3992 boys (4.5%) and 3505 girls (3.4%) reported consuming fast food five
times or more in the last seven days. Among boys, 74,992 (85.6%) lived with both parents,
12,016 (13.7%) lived with a single parent, 1477 (1.7%) had parents but were not cohabitating,
and 795 (0.9%) did not have parents. Among girls, 81,917 (85.3%) lived with both parents,
13,004 (13.5%) lived with a single parent, 1554 (1.6%) had parents but were not cohabitating,
and 522 (0.5%) did not have parents. Among boys, the frequency of fast-food consumption
was higher among those who did not have parents (9.1%) than among those living with
both parents (4.3%), living with a single parent (5.0%), and living apart from their parents
(5.1%). Among girls, the rate of fast-food consumption was higher among those who did
not have parents (7.3%) than among those living with both parents (3.5%), living with
a single parent (4.1%), and living apart from their parents (4.5%). Generally, both boys
and girls had significantly different characteristics. However, there were no statistically
significant regional differences in either boys or girls, or in physical activity among boys.

Participants who had no parents were more likely to eat fast food frequently than
those who were living with both parents (boys: OR, 2.00, 95% CI, 1.52–2.62; girls: OR, 1.58,
95% CI, 1.09–2.30) (Table 2). The probability of frequent fast-food intake was increased
among those who were living with a single parent (boys: OR, 1.08, 95% CI, 0.98–1.19; girls:
OR, 1.03, 95% CI, 0.93–1.15) or living apart from their parents (boys: OR, 1.04, 95% CI,
0.80–1.35; girls: OR, 1.18, 95% CI, 0.89–1.62), although it was not statistically significant.
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Table 1. General characteristics of the study population.

Variables

Frequent Fast-Food Intake

Boys Girls

Total Yes No

p-Value

Total Yes No

p-ValueN % N % N % N % N % N %

Total 186,277 89,280 100.0 3992 4.5 85,288 95.5 96,997 100.0 3505 3.6 93,492 96.4

Type of Household
Living with both parents 74,992 85.6 3243 4.3 71,749 95.7 <0.0001 81,917 85.3 2865 3.5 79,052 96.5 <0.0001
Living with single parent 12,016 13.7 602 5.0 11,414 95.0 13,004 13.5 532 4.1 12,472 95.9
Living apart from parents 1477 1.7 75 5.1 1402 94.9 1554 1.6 70 4.5 1484 95.5

No parents 795 0.9 72 9.1 723 90.9 522 0.5 38 7.3 484 92.7
Grade

Middle school 1st 15,932 18.2 605 3.8 15,327 96.2 <0.0001 17,049 17.8 499 2.9 16,550 97.1 <0.0001
Middle school 2nd 15,251 17.4 664 4.4 14,587 95.6 16,743 17.4 595 3.6 16,148 96.4
Middle school 3rd 14,906 17.0 726 4.9 14,180 95.1 16,558 17.2 633 3.8 15,925 96.2

High school 1st 14,233 16.2 667 4.7 13,566 95.3 15,441 16.1 537 3.5 14,904 96.5
High school 2nd 14,617 16.7 639 4.4 13,978 95.6 15,648 16.3 619 4.0 15,029 96.0
High school 3rd 14,341 16.4 691 4.8 13,650 95.2 15,558 16.2 622 4.0 14,936 96.0

Income
High 37,724 43.1 1742 4.6 35,982 95.4 <0.0001 35,883 37.4 1263 3.5 34,620 96.5 <0.0001

Middle 40,058 45.7 1658 4.1 38,400 95.9 48,021 50.0 1639 3.4 46,382 96.6
Low 11,498 13.1 592 5.1 10,906 94.9 13,093 13.6 603 4.6 12,490 95.4

Region
Capital area 45,228 51.6 2009 4.4 43,219 95.6 0.4119 49,825 51.9 1790 3.6 48,035 96.4 0.2392

City area 38,908 44.4 1769 4.5 37,139 95.5 41,253 43.0 1522 3.7 39,731 96.3
Rural 5144 5.9 214 4.2 4930 95.8 5919 6.2 193 3.3 5726 96.7

Smoking
Yes 7415 8.5 600 8.1 6815 91.9 <0.0001 3025 3.1 254 8.4 2771 91.6 <0.0001
No 81,865 93.4 3392 4.1 78,473 95.9 93,972 97.9 3,251 3.5 90,721 96.5

Alcohol use
Yes 13,821 15.8 866 6.3 12,955 93.7 <0.0001 11,832 12.3 672 5.7 11,160 94.3 <0.0001
No 75,459 86.1 3126 4.1 72,333 95.9 85,165 88.7 2833 3.3 82,332 96.7

BMI
Obese 17,695 20.2 854 4.8 16,841 95.2 0.0016 23,272 24.2 979 4.2 22,293 95.8 <0.0001

Normal 52,852 60.3 2378 4.5 50,474 95.5 64,531 67.2 2207 3.4 62,324 96.6
Underweight 18,733 21.4 760 4.1 17,973 95.9 9194 9.6 319 3.5 8875 96.5
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Table 1. Cont.

Variables

Frequent Fast-Food Intake

Boys Girls

Total Yes No

p-Value

Total Yes No

p-ValueN % N % N % N % N % N %

Total 186,277 89,280 100.0 3992 4.5 85,288 95.5 96,997 100.0 3505 3.6 93,492 96.4

Physical activity
Yes 77,940 89.0 3468 4.4 74,472 95.6 0.4237 68,451 71.3 2414 3.5 66,037 96.5 0.026
No 11,340 12.9 524 4.6 10,816 95.4 28,546 29.7 1091 3.8 27,455 96.2

Depressive symptom
Yes 17,488 19.6 1121 6.4 16,367 93.6 <0.0001 30,751 31.6 1614 5.2 29,137 94.8 <0.0001
No 71,792 81.9 2871 4.0 68,921 96.0 66,246 69.0 1891 2.9 64,355 97.1

Year
2017 27,916 31.9 1113 4.0 26,803 96.0 <0.0001 28,851 30.0 890 3.1 27,961 96.9 <0.0001
2018 27,130 31.0 1089 4.0 26,041 96.0 27,994 29.2 1012 3.6 26,982 96.4
2019 15,840 18.1 847 5.3 14,993 94.7 19,150 19.9 794 4.1 18,356 95.9
2020 18,394 21.0 943 5.1 17,451 94.9 21,002 21.9 809 3.9 20,193 96.1
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Table 2. Results of factors associated with fast food intake.

Variables

Frequent Fast-Food Intake

Boys Girls

OR 95% CI OR 95% CI

Type of household
Living with both parents 1.00 1.00
Living with single parent 1.08 (0.98–1.19) 1.03 (0.93–1.15)
Living apart from parents 1.04 (0.80–1.35) 1.18 (0.89–1.62)

No parents 2.00 (1.52–2.62) 1.58 (1.09–2.30)
Grade

Middle school 1st 0.89 (0.78–1.01) 0.83 (0.72–0.95)
2nd 1.00 (0.87–1.14) 0.96 (0.84–1.10)
3rd 1.10 (0.97–1.25) 1.04 (0.91–1.18)

High school 1st 1.06 (0.94–1.20) 0.92 (0.81–1.05)
2nd 0.96 (0.85–1.08) 1.07 (0.95–1.22)
3rd 1.00 1.00

Income
High 1.00 1.00

Middle 0.90 (0.90–0.97) 0.96 (0.88–1.05)
Low 1.01 (1.01–1.13) 1.16 (1.03–1.30)

Region
Capital area 1.00 1.00

City area 1.03 (0.95–1.11) 0.99 (0.92–1.08)
Rural 1.00 (0.85–1.19) 0.86 (0.72–1.02)

Smoking
Yes 1.69 (1.52–1.89) 1.61 (1.36–1.90)
No 1.00 1.00

Alcohol use
Yes 1.24 (1.12–1.37) 1.37 (1.22–1.53)
No 1.00 1.00

BMI
Obese 1.14 (1.05–1.25) 1.32 (1.21–1.44)

Normal 1.00 1.00
Underweight 0.89 (0.81–0.97) 0.99 (0.87–1.13)

Physical activity
Yes 1.00 1.00
No 1.03 (0.93–1.15) 1.07 (0.98–1.16)

Depressive symptom
Yes 1.49 (1.37–1.61) 1.74 (1.61–1.88)
No 1.00 1.00

Year
2017 1.00 1.00
2018 1.04 (0.94–1.15) 1.17 (1.05–1.30)
2019 1.36 (1.22–1.51) 1.31 (1.17–1.47)
2020 1.37 (1.23–1.52) 1.26 (1.12–1.41)

In subgroup analyses stratified by covariates, boys without parents had a strong
association with frequent fast-food intake when they lived in a low- (OR, 2.60, 95% CI,
1.67–4.07) or high -income household (OR, 1.81, 95% CI, 1.16–2.83) in 2017 (OR, 2.35, 95%
CI, 1.50–3.70) and in 2018 (OR, 2.26, 95% CI, 1.47–3.47) (Table 3). Boys living with a single
parent in a high-income household had an increased risk of frequent fast-food intake (OR,
1.22, 95% CI, 1.02–1.46). Among girls without parents, there was a strong association
with frequent fast-food intake when they had a low (OR, 2.13, 95% CI, 1.24–3.64) or high
household income (OR, 2.30, 95% CI, 1.11–4.80).

Table 4 shows the secondary analyses regarding whom the participants were living
with and where they were living for participants not living with their parents. Boys who did
not have parents and were living in a dorm or boarding house (OR, 4.58, 95% CI, 2.27–9.23)
or living with other family members or relatives (OR, 1.85, 95% CI, 1.36–2.53) demonstrated
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a significant association with frequent fast-food intake compared to those living with both
parents. For girls, those who did not have parents and were living in a dorm or boarding
house (OR, 4.40, 95% CI, 1.75–11.08) had a significant association with frequent fast-food
intake compared to those living with both parents. Generally, participants living in other
types of households had an increased risk of frequent fast-food intake compared to those
living with both parents, although the statistical significance was marginal. Boys who
lived apart from their parents with other family members or relatives and girls who lived
apart from their parents in an orphanage had a decreased risk of frequent fast-food intake,
although the statistical significance was again marginal.

Table 3. The results of subgroup analysis stratified by independent variables.

Variables

Frequent Fast Food Intake

Living with
Both Parents Living with Single Parent Living Apart from Parents No-Parents

OR OR 95% CI OR 95% CI OR 95% CI

Boys
Income

High 1.00 1.22 (1.02–1.46) 1.10 (0.65–1.87) 1.81 (1.16–2.83)
Middle 1.00 1.01 (0.87–1.18) 0.92 (0.61–1.38) 1.64 (0.96–2.78)
Low 1.00 1.04 (0.85–1.27) 1.18 (0.75–1.85) 2.60 (1.67–4.07)

Year
2017 1.00 1.07 (0.89–1.27) 1.29 (0.81–2.06) 2.35 (1.50–3.70)
2018 1.00 0.93 (0.75–1.15) 0.74 (0.42–1.30) 2.26 (1.47–3.47)
2019 1.00 1.18 (0.95–1.47) 1.19 (0.74–1.92) 1.89 (0.93–3.83)
2020 1.00 1.20 (1.00–1.45) 0.90 (0.51–1.59) 0.71 (0.25–2.04)

Girls
Income

High 1.00 1.22 (0.99–1.51) 1.61 (0.94–2.74) 2.30 (1.11–4.80)
Middle 1.00 0.97 (0.83–1.13) 0.99 (0.64–1.52) 0.62 (0.31–1.23)
Low 1.00 0.99 (0.82–1.21) 1.13 (0.69–1.84) 2.13 (1.24–3.64)

Year
2017 1.00 0.90 (0.72–1.12) 1.07 (0.62–1.84) 1.21 (0.53–2.77)
2018 1.00 0.90 (0.74–1.10) 0.94 (0.56–1.59) 1.93 (0.98–3.82)
2019 1.00 1.23 (0.99–1.51) 1.07 (0.56–2.05) 1.54 (0.85–2.79)
2020 1.00 1.18 (0.95–1.46) 1.90 (1.11–3.25) 1.52 (0.63–3.67)

Table 4. Results of factors associated with fast food intake.

Variables

Frequent Fast Food Intake

Boys Girls

OR 95% CI OR 95% CI

Type of household
Living with both parents 1.00 1.00
Living with single parent 1.08 (0.98–1.19) 1.03 (0.93–1.15)
Living apart from parents

Living with family or relative 0.93 (0.66–1.30) 1.23 (0.88–1.71)
Living in dormitory or boarding house 1.15 (0.74–1.78) 1.15 (0.70–1.89)
Living in orphanage 2.07 (0.84–5.12) 0.69 (0.27–1.73)

No parents
Living with family or relative 1.85 (1.36–2.53) 1.17 (0.73–1.88)
Living in dormitory or boarding house 4.58 (2.27–9.23) 4.40 (1.75–11.08)
Living in orphanage 1.20 (0.49–2.99) 2.17 (0.94–4.99)

Subsequently, sensitivity analyses were conducted to confirm the robustness of the
results regardless of the changing definition of frequent fast-food intake (Figure 1). In
analyses with various cut-offs for defining the frequency, participants who lived with
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a single parent, apart from their parents, or who had no parents had an increased risk
of frequent fast-food intake, except in the analysis of ever versus never fast-food intake.
Although the statistical significance was marginal in a few analyses, participants who did
not have parents had the highest risk of frequent fast-food intake in most analyses.
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OR: Odds ratio; 95% CI: 95% Confidential Intervals.

4. Discussion

After adjusting for demographic, socio-economic, and health behavior factors, ado-
lescents who did not have parents had a higher risk of frequent fast-food intake than
those who lived with both parents. Among adolescents without parents, boys living in
a dorm or boarding house or living with other family members or relatives as well as
girls living in a dorm or boarding house had a notable association with frequent fast-food
intake. Furthermore, regardless of the various definitions of frequency of fast-food intake,
adolescents without parents were the most likely to consume fast-food.

In line with our study findings, the findings of previous studies have shown that
parents play an instrumental role in establishing adolescents’ dietary behavior. Family,
especially parents, are the first subjects whose behavior is mirrored after birth by their
children. Moreover, they are the individuals who the children imitate before they are
old enough to attend a day care center. Children learn mainly through observation and
imitating what they observe. Therefore, parents’ words and deeds have a deep and subtle
impact on children, and have a long-term impact on their adult life [17]. In a functioning
family [24] or when children are involved in family meal preparation [25], children’s dietary
behaviors are more likely to be healthier. Both parents and grandparents play an influential
role in the development of healthy dietary behavior.
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In an Australian study, grandparents helping with childcare were found to play
a role in preventing obesity-related behavior in young children by restricting access to
certain foods, allowing grandchildren a high degree of input and control when planning
mealtimes and food choices, and providing more encouragement of a balanced dietary
intake compared to parents [26]. Grandparents can play the role of surrogate parents
on behalf of children’s real parents due to changes in household types, such as double
income families, single-parent families, grandparents-raising-grandchildren families, and
sibling-breadwinner families. Because of data limitations, we could not identify more
detailed household types. However, we assume that certain factors, such as help from
other family members or surrogate guardians on behalf of the parents, might influence
the results in the analysis of household types. Further studies are needed to investigate
household types in greater detail.

A previous study has reported that single-parent families are associated with a higher
probability of an unbalanced diet than both-parent families. Due to the absence of dietary
management by parents, children’s meals are more likely to be replaced by fast food.
In particular, in low-income households, irregular food intake such as binge eating and
excessive intake of low-nutritional and high-calorie foods such as fast food and snacks
were shown to be prevalent due to neglect by parents or guardians [27]. The higher risk of
frequent fast-food intake among adolescents without parents found in our study might be
explained by the absence of dietary management and neglect by parents or guardians.

Considering that adolescents in low-income households, especially adolescents with-
out parents, are more likely to eat fast food, we speculated that adolescents in orphanages
would be more likely to eat fast food than those living with family or living in a dorm
due to their limited financial capacity to choose healthy foods. However, adolescents
without parents and living in a dorm or boarding house were strongly associated with
frequent fast-food intake. Care providers’ supervision of eating behavior might be an
explanation. In residential care facilities for children, regulations and supervision by the
staff have an impact on the children’s dietary patterns [28,29]. On the other hand, living in
a dorm surrounded by peers might be associated with an increase in fast-food intake due
to inexpensive price, better accessibility, and less supervision by guardians [30].

In Korea, a “children’s meal card” (called the “Kkum-namu card”) has been provided
to children from low- income, single-parent, or near-poor families beginning in 2009,
allowing them to have meals outside of school whenever have not eaten school meals [31].
It has been pointed out that the minimum amount of one meal with the “Children’s meal
card” is USD 3; this amount was very low for an appropriate meal, even in 2017. It was
not enough to have a meal at restaurants, and was only enough for instant noodle cups or
snacks in convenient stores. Hence, the minimum amount was increased to approximately
4 dollars in 2018 and then to 5, which was graded by age, in 2020. However, boys who were
living with a single parent and girls who were living apart from parents in 2020 continued
to have a higher risk of frequent fast-food intake in our study. Furthermore, to the best
of our knowledge there is no evidence to show that the revised minimum amount of the
“children’s meal card” is sufficient to reduce these children’s food insecurity. Therefore,
further studies that examine the effect of the “children’ meal card” on children’s healthy
and balanced diets are needed. Furthermore, more practical revisions or initiatives should
be implemented to guarantee a well-balanced diet that reflects real-world costs.

This study has limitations. We could not identify the direction of the associations or
establish causality, although appropriate methods were used to mitigate these limitations.
Furthermore, the KYRBWS data were collected anonymously online and self-reported,
which may have resulted in misclassification or biased results. Because the KYRBWS
assessed cohabitation only with parents, not with grandparents or siblings, we could not
evaluate whether the type of main guardian (i.e., grandparents, brother or sister, or other)
was associated with fast-food intake among adolescents not living with their parents. In
addition, certain associations had wide 95% CI or marginal statistical significance due to
the small sample size, especially among those not living with parents.
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Despite these limitations, this study identified the effect of both the household type
and of the individuals adolescents were living with and where they were living on the
frequency of fast-food intake. Furthermore, the multiyear national survey data (2017–2020)
were obtained from approximately 186,000 adolescents based on random cluster sampling,
ensuring that the results were sufficiently representative of Korean adolescents [32].

In this cross-sectional study, adolescents who did not have parents had a higher risk
of frequent fast-food intake than those who lived with both parents. Among adolescents
without parents, boys living in a dorm or boarding house or living with other family
members or relatives and girls living in a dorm or boarding house had a notable association
with frequent fast-food intake. In analysis with various definitions of frequency of fast-food
intake, adolescents without parents were the most likely to consume fast food. These
findings suggest that the type of household and cohabitation are associated with the
frequency of fast food intake among adolescents. This research can provide evidence
related to healthy dietary patterns among Korean adolescents. Consideration should be
paid to the person(s) with whom they were living with and where they were living when
conducting future research, as well as when revising public policies regarding well-balanced
diets for children.

Author Contributions: Conceptualization, H.S.K., S.H.K. and J.G.K.; Formal Analysis: H.S.K., Y.S.P.
and S.H.K.; Writing—Original Draft Preparation: H.S.K. and S.H.K.; Writing—Review and Editing:
E.C.P. and S.H.K.; Supervision: E.C.P. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The ethics committee of Yonsei University approved the
use of these data. The study was exempted from the need for written informed consent by the
Institutional Review Board (4-2021-1437).

Informed Consent Statement: The study was exempted from the need for written informed consent
by the Institutional Review Board.

Data Availability Statement: The reports and microdata of KYRBS are released annually in December
each year. The KYRBS website [http://yhs.cdc.go.kr, accessed on 1 June 2022] contains microdata
files, reports and publications for the survey.

Acknowledgments: We would like to thank the KCDC for providing the raw data.

Conflicts of Interest: The authors declare no potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

References
1. Jo, Y.W. Analysis on Consumption of Fast-Foods and Sugar Sweetened Beverages, and Health Condition and Behavior; Korea Centers for

Disease Control and Prevention: Seoul, Korea, 2011.
2. Bowman, S.A.; Gortmaker, S.L.; Ebbeling, C.B.; Pereira, M.A.; Ludwig, D.S. Effects of Fast-Food Consumption on Energy Intake

and Diet Quality Among Children in a National Household Survey. Pediatrics 2004, 113, 112–118. [CrossRef] [PubMed]
3. Bowman, S.A.; Vinyard, B.T. Fast Food Consumption of U.S. Adults: Impact on Energy and Nutrient Intakes and Overweight

Status. J. Am. Coll. Nutr. 2004, 23, 163–168. [CrossRef]
4. French, S.A.; Story, M.; Neumark-Sztainer, D.; Fulkerson, J.A.; Hannan, P. Fast food restaurant use among adolescents: Associa-

tions with nutrient intake, food choices and behavioral and psychosocial variables. Int. J. Obes. 2001, 25, 1823–1833. [CrossRef]
[PubMed]

5. Vartanian, L.R.; Schwartz, M.B.; Brownell, K.D. Effects of Soft Drink Consumption on Nutrition and Health: A Systematic Review
and Meta-Analysis. Am. J. Public Health 2007, 97, 667–675. [CrossRef] [PubMed]

6. Giammattei, J.; Blix, G.; Marshak, H.H.; Wollitzer, A.O.; Pettitt, D.J. Television Watching and Soft Drink Consumption: Associations
With Obesity in 11- to 13-Year-Old Schoolchildren. Arch. Pediatrics Adolesc. Med. 2003, 157, 882–886. [CrossRef]

7. Kowen, M.-R.; Jang, M.; Lee, N.-K. Transforming in awareness of relationship problems due to excessive private education in
Korea. Int. J. Qual. Stud. Health Well-Being 2019, 14, 1586624. [CrossRef]

8. You, J.S.; Kim, S.M.; Chang, K.J. Nutritional Knowledge and Dietary Behavior of the 6th Grade Elementary School Students in
Daejeon Area by Gender and Skipping Breakfast. Korean J. Nutr. 2009, 42, 256–267. [CrossRef]

http://yhs.cdc.go.kr
http://doi.org/10.1542/peds.113.1.112
http://www.ncbi.nlm.nih.gov/pubmed/14702458
http://doi.org/10.1080/07315724.2004.10719357
http://doi.org/10.1038/sj.ijo.0801820
http://www.ncbi.nlm.nih.gov/pubmed/11781764
http://doi.org/10.2105/AJPH.2005.083782
http://www.ncbi.nlm.nih.gov/pubmed/17329656
http://doi.org/10.1001/archpedi.157.9.882
http://doi.org/10.1080/17482631.2019.1586624
http://doi.org/10.4163/kjn.2009.42.3.256


Nutrients 2022, 14, 3024 11 of 11

9. Hong, S.; Bae, H.C.; Kim, H.S.; Park, E.-C. Variation in meal-skipping rates of Korean adolescents according to socio-economic
status: Results of the Korea Youth Risk Behavior Web-based Survey. J. Prev. Med. Public Health 2014, 47, 158–168. [CrossRef]

10. Spear, B.A. Adolescent Growth and Development. J. Am. Diet. Assoc. 2002, 102, S23–S29. [CrossRef]
11. Rees, J.M.; Neumark-Sztainer, D.; Kohn, M.; Jacobson, M. Improving the nutritional health of adolescents-position statement-

society for adolescent medicine. J. Adolesc. Health 1999, 24, 461–462. [CrossRef]
12. Kemm, J.R. Eating Patterns in Childhood and Adult Health. Nutr. Health 1987, 4, 205–215. [CrossRef] [PubMed]
13. Nicklas, T.A.; Farris, R.P.; Smoak, C.G.; Frank, G.C.; Srinivasan, S.R.; Webber, L.S.; Berenson, G.S. Dietary factors relate to

cardiovascular risk factors in early life. Bogalusa Heart Study. Arterioscler. Off. J. Am. Heart Assoc. Inc. 1988, 8, 193–199.
14. Rosenheck, R. Fast food consumption and increased caloric intake: A systematic review of a trajectory towards weight gain and

obesity risk. Obes. Rev. 2008, 9, 535–547. [CrossRef] [PubMed]
15. Baek, Y.J. Family Structure and Diet of Children and Adolescents: Analysis of Data from the Fifth Korea National Health and

Nutrition Examination Survey(KNHANES V) 2010–2011. Master’s Thesis, Seoul National University, Seoul, Korea, 2014.
16. Korea National Statistical Office. Accual Statistic Information Report on Population and Housing Census of Korea; Statistics Korea:

Sejong, Korea, 2020.
17. Qin, X.; Zhang, W.; Hua, L.; Zhu, Z.; Ye, T. Influence of family dietary environment on children’s dietary behaviours. Chin. Nurs.

Res. 2014, 2014, 4228–4230.
18. Korea Centers for Disease Control and Prevention. The Report of the Korea Youth Risk Behavior Web-Based Survey in 2017; Korea

Centers for Disease Control and Prevention: Cheongju, Korea, 2017.
19. Jeong, W.; Kim, Y.K.; Lee, H.J.; Jang, J.; Kim, S.; Park, E.-C.; Jang, S.-I. Association of Bedtime with both Suicidal Ideation and

Suicide Planning among Korean Adolescents. Int. J. Environ. Res. Public Health 2019, 16, 3817. [CrossRef] [PubMed]
20. Korea Centers for Disease Control and Prevention. The Statistics of 16th Korea Youth Risk Behavior Web-Based Survey; Korea Centers

for Disease Control and Prevention: Cheongju, Korea, 2021.
21. Association, W.M. World Medical Association Declaration of Helsinki: Ethical Principles for Medical Research Involving Human

Subjects. JAMA 2013, 310, 2191–2194.
22. Bae, J.-S.; Joung, H.-J.; Kim, J.-Y.; Kwon, K.-N.; Kim, Y.-T.; Park, S.-W. Test-retest reliability of a questionnaire for the Korea Youth

Risk Behavior Web-based Survey. J. Prev. Med. Public Health 2010, 43, 403–410. [CrossRef]
23. Bae, J.-S.; Joung, H.-J.; Kim, J.-Y.; Kwon, K.-N.; Kim, Y.-J.; Park, S.-W. Validity of self-reported height, weight, and body mass

index of the Korea Youth Risk Behavior Web-based Survey questionnaire. J. Prev. Med. Public Health 2010, 43, 396–402. [CrossRef]
24. Li Wen, M.; Simpson, J.M.; Baur, L.A.; Rissel, C.; Flood, V.M. Family Functioning and Obesity Risk Behaviors: Implications for

Early Obesity Intervention. Obesity 2011, 19, 1252–1258. [CrossRef]
25. Berge, J.M.; MacLehose, R.F.; Larson, N.; Laska, M.; Neumark-Sztainer, D. Family Food Preparation and Its Effects on Adolescent

Dietary Quality and Eating Patterns. J. Adolesc. Health 2016, 59, 530–536. [CrossRef]
26. Bell, L.K.; Perry, R.A.; Prichard, I. Exploring Grandparents’ Roles in Young Children’s Lifestyle Behaviors and the Prevention of

Childhood Obesity: An Australian Perspective. J. Nutr. Educ. Behav. 2018, 50, 516–521. [CrossRef] [PubMed]
27. Lee, S.J.; Ryu, H.K. Analysis of the Dietary Life of Adolescents by Household Types in Korea using the Korea National Health

and Nutrition Examination Survey. Korean J. Community Living Sci. 2021, 32, 285–304. [CrossRef]
28. Markert, J.; Herke, M.; Bartels, A.; Gosse, K.; Roick, J.; Herz-Jakoby, A.; Täubig, V.; Schröer, W.; Richter, M. Food practices and

nutrition of children and adolescents in residential care: A scoping review. Appetite 2021, 167, 105640. [CrossRef] [PubMed]
29. He, M.; Tucker, P.; Gilliland, J.; Irwin, J.D.; Larsen, K.; Hess, P. The Influence of Local Food Environments on Adolescents’ Food

Purchasing Behaviors. Int. J. Environ. Res. Public Health 2012, 9, 1458–1471. [CrossRef] [PubMed]
30. Nelson, M.C.; Gordon-Larsen, P.; North, K.E.; Adair, L.S. Body Mass Index Gain, Fast Food, and Physical Activity: Effects of

Shared Environments over Time. Obesity 2006, 14, 701–709. [CrossRef] [PubMed]
31. Jeon, H.J. A proposal for improvement of the business supporting poorly-fed children using mobile payment and information

delivery platform. In Proceedings of the Korea Information Processing Society Conference, Seoul, Korea, 2020; pp. 37–40.
[CrossRef]

32. Kim, S.H.; Jeong, S.H.; Park, E.-C.; Jang, S.-I. Association of Cigarette Type Initially Smoked With Suicidal Behaviors Among
Adolescents in Korea From 2015 to 2018. JAMA Netw. Open 2021, 4, e218803. [CrossRef] [PubMed]

http://doi.org/10.3961/jpmph.2014.47.3.158
http://doi.org/10.1016/S0002-8223(02)90418-9
http://doi.org/10.1016/S1054-139X(99)00037-3
http://doi.org/10.1177/026010608700400404
http://www.ncbi.nlm.nih.gov/pubmed/3554044
http://doi.org/10.1111/j.1467-789X.2008.00477.x
http://www.ncbi.nlm.nih.gov/pubmed/18346099
http://doi.org/10.3390/ijerph16203817
http://www.ncbi.nlm.nih.gov/pubmed/31658695
http://doi.org/10.3961/jpmph.2010.43.5.403
http://doi.org/10.3961/jpmph.2010.43.5.396
http://doi.org/10.1038/oby.2010.285
http://doi.org/10.1016/j.jadohealth.2016.06.007
http://doi.org/10.1016/j.jneb.2017.12.007
http://www.ncbi.nlm.nih.gov/pubmed/29449153
http://doi.org/10.7856/kjcls.2021.32.2.285
http://doi.org/10.1016/j.appet.2021.105640
http://www.ncbi.nlm.nih.gov/pubmed/34375697
http://doi.org/10.3390/ijerph9041458
http://www.ncbi.nlm.nih.gov/pubmed/22690205
http://doi.org/10.1038/oby.2006.80
http://www.ncbi.nlm.nih.gov/pubmed/16741273
http://doi.org/10.3745/PKIPS.Y2020M05A.37
http://doi.org/10.1001/jamanetworkopen.2021.8803
http://www.ncbi.nlm.nih.gov/pubmed/33929518

	Introduction 
	Materials and Methods 
	Data and Study Population 
	Variables 
	Statistical Analysis 

	Results 
	Discussion 
	References

