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Objectives: This study aimed to investigate the prevalence of unhealthy dietary habits
by maternal educational level and how the effect of maternal education changed be-
tween 2009 and 2019.

Methods: Using data from the Korea Youth Risk Behavior Survey conducted between
2009 and 2019, we assessed the prevalence of each unhealthy dietary habit (insufficient
consumption of milk and fruit/vegetable, breakfast-skipping, and frequent consump-
tion of fast food, soft drinks, and instant noodles) and the prevalence difference between
maternal middle/high school and college graduate groups in four periods. The models
included maternal educational level, four periods and the interaction between them,
sex, and grade. In addition, we estimated the ORs of unhealthy dietary habits between
the two maternal educational groups at each period.

Results: Throughout the study period, unhealthy dietary habits were consistently more
prevalent among mothers with lower education levels. Between 2009-2010 and 2017-
2019, the prevalence of unhealthy dietary habits increased, with a particular increase
in that of frequent consumption of fast food and soft drink. The prevalence differentials
between the middle school and college graduate group decreased or did not differ,
while those between the high school and college graduate groups increased over time.
A similar trend was observed in the relative scale.

Conclusion: Considering the increase in the prevalence of unhealthy dietary habits
and the prevalence differentials by maternal educational level, targeted efforts are
needed not only for all adolescents and their parents but also for those with low socio-
economic status to improve the dietary habits of adolescents. (Ewha Med J 2021;44(4):133-143)
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Introduction

Adolescence is an important period of life since dietary hab—
its in this period not only directly impact physical and mental
growth but also affect life-long health. Increased dietary re—
quirements for a large growth spurt and development make
adolescence a period of potential nutritional vulnerability [1].

Unhealthy dietary habits including a preference for fast food,
apathy for nutrition, and meal choices based on convenience,
taste, and price also make adolescents more nutritionally vul—
nerable [2,3]. In Korea, adolescents aged 12 to 18 years had the
highest proportion of calcium deficiency across all age groups.
Insufficient calcium intake is associated with lower bone min—
eral density, and an increased risk of osteoporosis, which has
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emerged as a major health burden in developed countries [1].
The obesity rate among Korean adolescents has continuously
risen from 5.3% in 2009 to 10.8% in 2018 [4]. High body mass
index (BMI) in adolescence increases the risk of obesity—related
diseases in adulthood, such as coronary heart disease and dia—
betes [5,6]. In addition, nutritional status and health behaviors
are important variables for mental health among adolescents.
Intake of sodium, vitamin A, and vitamin C are associated with
perceived stress level among Korean adolescents [7]. Thus, it is
essential for the well-being of Korean adolescents to improve
their unhealthy dietary habits.

Dietary habits of adolescents are known to be influenced
by a number of factors, including socioeconomic factors such
as family income and maternal education. Previous studies in
South Korea revealed that adolescents having frequent family
meals consumed significantly more rice, tofu, legumes, meats,
fishes, eggs, green vegetables, seaweeds, fruit, milk, and milk
products, thus having a higher probability for a balanced diet
[8]. Maternal education is considered one of the most impor—
tant factors influencing child health outcomes. A large body of
literature associated maternal education to healthier diets and
better nutritional status, such as a higher intake of milk and
fresh fruit and vegetable and lower intake of sugar—sweetened
beverages [9,10]. However, to our best knowledge, no study
has investigated how the prevalence of unhealthy dietary habits
have changed with differences in maternal education levels over
time in South Korea.

Therefore, this study aimed to assess the trend of prevalence
of unhealthy dietary habits among Korean adolescents and
to determine whether the prevalence differentials by maternal
educational levels differed from 2009 through to 2019. Under—
standing changes in the overall dietary patterns of adolescents
may provide helpful insights into nutritional interventions and
policies.

Methods

1. Data source and study population

The Korea Youth Risk Behavior Survey (KYRBS) is a
health—related risk behavior surveillance of a representa—
tive sample of Korean adolescents, conducted annually by the
Korean Center for Disease Control since 2005. KYRBS uses a
stratified cluster—sampling design to select a nationwide sample
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of students from the first grade of middle school to the third
grade of high school in South Korea, where schools are selected
from approximately 120 strata on the basis of regional group
and school type, and a class for each grade is randomly se—
lected. Approximately 70,000 students were sampled from 400
middle schools and 400 high schools every year, which ac—
counts for approximately 15% of total number of schools and
2% of the target population. The response rate was above 95%.
We used data obtained from the fifth to 15th KYRBS collected
between 2009 and 2019. For 11 years, a total of 755,818 sub-
jects participated in the survey. We excluded 19,092 subjects in
2019 who chose not to answer questions about family mem-—
bers, which was a new option provided that year. We then ex—
cluded 29,023 subjects who responded that they did not have a
mother, 110,875 who responded that they did not know their
maternal educational level, and another 1,501 subjects who
responded with the educational level of their stepmother or
lacked maternal education data. Finally, 595,327 subjects over
11 survey years were included in the analysis. Questions about
milk, fruit, and vegetable consumption were not asked in 2018,
as well as questions about instant noodle consumption in 2016,
2018, and 2019; hence, the analyses of these dietary habits had

a different number of survey years and subjects.

2. Variables

For obtaining independent variables, we categorized mater—
nal education level into three groups: middle school graduate
or below (hereinafter referred to as “middle school graduate”),
high school graduate, and college graduate or above (hereinaf—
ter referred to as “college graduate”). For dependent variables,
we defined six unhealthy dietary habits. Fach unhealthy dietary
habit was assessed using questions that inquired about the fre—
quency of intake of certain types of food in the last 7 days, and
subjects were provided seven categorical responses, ranging
from “never”, “1-2 times”, “3—4 times”, “5—6 times”, “once
a day”, “twice a day”, and “more than three times a day”. The
7 categorical responses were common to all questions, except
for a question on days of breakfast consumption in the last 7
days; students were assigned to four categorical responses
(“1-2 times”, “3—5 times”, “6—7 times”, and “never’) in
2009 to 2010 and seven categorical responses (ranging from “0”
to “7 days”) in 2011 to 2019. Insufficient consumption of fruit
and vegetable was defined as fruit intake (excluding fruit juice)



<4 times and vegetable (excluding kimchi) <4 times in the last
7 days. Insufficient consumption of milk was defined as intake
of milk or processed/flavored milk <4 times in the last 7 days.
Frequent consumption of fast food (where hamburger, pizza,
and chicken were provided as examples in the survey question),
frequent consumption of instant noodles or cup noodles, and
frequent consumption of carbonated soft drinks were also de—
fined as intake >3 times in the last 7 days. Breakfast skipping
was defined as not eating breakfast for >5 days in the last 7
days.

Wie categorized the 11 years of the survey period into four
time periods (20092010, 2011-2013, 2014 -2016, and
2017-2019) to obtain stable estimates of the prevalence and
the prevalence difference by maternal education over time be-
cause they were not linear and displayed fluctuation.

3. Statistical analyses

Based on the complex sampling design, all analyses were
performed by incorporating the sampling weight, which ac—
counts for unequal probabilities of selection, nonresponse, and
the number of students by region, school type, sex, and grade in
the target population. Variances of all estimates were calculated
using the Taylor linearization method. The prevalence of each
unhealthy dietary habit by maternal educational level and the
time period and the prevalence difference between their levels
were assessed using regression models incorporating consider—
ations of the complex survey design (SAS surveyreg procedure).
The models included maternal educational level, time period,
the interaction term between each maternal educational level
and time period, sex, and grade. The sex— and grade—adjusted
prevalence and prevalence difference were estimated on the ba—
sis of the population with 12 groups of sex and 6 grades with
same fraction (0.0833). In these models, we considered college
graduates as the reference for maternal educational level and
2009 to 2010 for time period, and the interaction between ma—
ternal educational level and each time period indicated whether
the prevalence difference between the middle/high school
graduate group and college graduate group observed at a spe—
cific time period was different from that observed in 2009 to
2010, or whether the change in prevalence difference between
2009 to 2010 and a specific time period among middle/high
school graduate group was different from that of the college
graduate group.
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To evaluate whether the odds ratios (ORs) of unhealthy di-
etary habits changed over time in accordance with maternal
educational levels, we performed logistic regression analysis
incorporating complex sampling design (using the SAS sur—
veylogistic procedure). Similar to the models used to determine
the difference in prevalence, the model included maternal edu—
cational level, time period, the interaction term between each
maternal educational level and time period, sex, and grade. All
P-values of <0.05 were considered statistically significant. All
statistical analyses were performed using SAS ver. 9.4 (SAS In-
stitute, Cary, NC, USA).

4, Ethics statement

This study was approved by the institutional review board
of Ewha Womans University Seoul Hospital, Seoul, Korea
(SEUMC2021-07-050). The institutional review board waived
the requirement for informed consent because this study did
not involve human participant interactions and all data were

publicly available and fully anonymized.

Results

Table 1 shows the characteristics of study participants by
sex, grade, school type, and maternal educational level. The
distribution of maternal educational levels changed significantly
between 2009 and 2019: the proportion of middle—school-
graduate mothers decreased by 5.1%p (from 6.7% to 1.6%);
high—school-graduate mothers, decreased by 23.5%p (from
56.8% to 33.3%); college—graduate mothers, increased by
28.5%p (from 36.5% to 65%).

1. Trends in prevalence of unhealthy dietary habits

The prevalence on all unhealthy dietary habits increased over
time. In the earliest 2 years of study (2009 —2010), insufficient
consumption of milk showed the highest prevalence (55.8%),
followed by insufficient consumption of fruit and vegetable
(28.7%) (Table 2). Frequent consumption of fast food showed
the lowest prevalence (11.4%). The largest increase in preva—
lence between 2009 —2010 and 2017-2019 was in frequent
consumption of carbonated soft drinks (11.7%p) and fast food
(10.2%p). The prevalence of breakfast—skipping also increased
significantly (8.9%p), accompanied by an increase in the

prevalence in insufficient consumption of fruit and vegetable,
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Table 1. Characteristics of study participants by maternal education level (%)
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insufficient consumption of milk, and frequent consumption
of instant noodles (5.2%p, 5.6%p, and 2.7%p, respectively).
Consequently, in the last 3 years of study (2017-2019), insuf—
ficient consumption of milk and insufficient consumption of
fruit and vegetable still showed the highest prevalence (61.4%
and 33.9%, respectively), and that of breakfast—skipping and
frequent consumption of carbonated soft drinks also exceeded
30% (34.3% and 33.9%, respectively). The prevalence of fre—
quent consumption of fast food was the lowest, but this also
approached 21.6% in 2017 to 2019.

2. Absolute difference in prevalence of unhealthy dietary habits by

maternal education level

Throughout the study, higher prevalence of unhealthy dietary
habits was observed among lower maternal education groups.
The prevalence difference between middle school and college
graduate group observed in 2009 to 2010 was the largest for
breakfast—skipping and insufficient consumption of fruits and
vegetable (11.5%p and 9.5%p, respectively), and the difference
in 2017 to 2019 (10.6%p and 7.7%p) was not significantly
different from that in 2009 to 2010. The prevalence difference
in frequent consumption of fast food and that of carbonated
soft drinks (by maternal educational level) was small between
the two groups and not different between 2009 to 2010 and
2017 to 2019 (3.6%p and 3.9%p for fast food and 0.9%p and
0.1%p for carbonated soft drinks, respectively). In contrast, the
prevalence difference between the two maternal educational
levels for insufficient consumption of milk and frequent con—
sumption of instant noodles decreased significantly between
2009-2010 and 2017-2019 (milk: from 6.3%p to 2.1%p,
P, eracion=0.006; instant noodles: from 7.0%p to 3.3%p, Peac
ion=0.009). This resulted from a greater increase in prevalence
in the college graduate group compared to that in the middle
school graduate group between the two periods; the prevalence
of insufficient consumption of milk and consumption of instant
noodles increased by 6.7%p and 3.1%p in the college graduate
group, while the changes in the middle school group included
an increase of 2.5%p and a decrease of 0.7%yp, respectively.

The prevalence difference of insufficient consumption of milk
between the high school and college graduate groups decreased
from 2009-2010 to 20172019 (from 4.5%p to 2.5%p, P,
wrncion <0.001), which is also attributable to a greater increase in
prevalence between the two periods between the college grad—
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Table 2. Prevalence of unhealthy dietary habits by maternal education level and the difference in the prevalence of these habits (%)

Difference between

Unhealthy dietary habits 2009-2010 2011-2013 2014-2016 2017-2019 2009-2011 and
Maternal education level % (SE) % (SE) % (SE) % (SE) 2017-2019
% (95% Cl)
Insufficient consumption of fruit and vegetable
Total 28.7(0.2) 31.5(0.1) 31.8(0.1) 33.9(0.2) 5.2 (4.7-5.8)
>College 25.0(0.3) 27.8(0.2) 27.9(0.2) 29.9 (0.2) 49 (4.2-5.6)
High school 319(0.2) 34.7 (0.2) 353(0.2) 37.6(0.3) 5.7 (5.0-6.4)
<Middle school 34.4(0.6) 38.2(0.5) 37.2(0.8) 38.2(1.3) 3.8 (0.9-6.6)
Difference, % (95% Cl)
High school to college 7.0(6.3-7.6) 6.9 (6.4-7.3) 7.4 (69-7.9) 7.7 (7.1-8.4)
Middle school to college 9.5 (8.1-10.8) 10.3 (9.2-11.4) 93 (7.7-10.8) 8.4 (5.8-11.0)
Insufficient consumption of milk
Total 55.8 (0.4) 553 (0.3) 58.1(0.3) 61.4(0.3) 5.6 (4.6-6.5)
>College 53.4(0.4) 52.8(0.3) 56.0 (0.3) 60.0 (0.3) 6.7 (5.6-7.7)
High school 57.8(0.4) 57.4(0.3) 59.9 (0.3) 62.5(0.4) 4.7 (3.6-5.9)
<Middle school 59.7 (0.7) 58.9 (0.6) 60.4 (0.8) 62.2 (1.4) 2.5 (-0.5-5.5)
Difference, % (95% Cl)
High school to college 45(3.7-5.2) 4.6 (4.0-5.1) 3.8 (3.3-4.4) 2.5(1.7-3.3)
Middle school to college 6.3 (4.9-7.7) 6.0 (4.9-7.2) 4.4 (2.9-59) 2.1 (-0.5-4.8)"
Breakfast skipping
Total 23.6(0.2) 23.3(0.1) 27.0(0.1) 32.5(0.2) 8.9 (8.4-9.4)
>College 20.5(0.3) 20.3(0.2) 23.6(0.2) 28.7 (0.2) 8.2 (7.6-8.8)
High school 26.1(0.3) 259(0.2) 29.9(0.2) 35.8(0.3) 9.8 (9.0-10.5)
<Middle school 32.0 (0.6) 29.0 (0.5) 32.4(0.7) 39.3(1.1) 7.3(49-9.8)
Difference, % (95% Cl)
High school to college 5.6 (4.9-6.2) 5.6 (5.2-6.0) 6.3 (5.8-6.7) 7.2 (6.6-7.7)°
Middle school to college 11.5(10.2-12.8) 8.7 (7.6-9.7)' 8.8 (7.4-10.2)" 10.6 (8.6-12.7)
Frequent consumption of fast food
Total 1.4 (0.1) 1.5(0.1) 151 (0.1) 216 (0.1) 10.2 (9.8-10.6)
>College 1.7 (0.2) 1.4 (0.1) 152 (0.1) 213(02) 9.6 (9.1-10.1)
High school 11.0(0.2) 11.6 (0.1) 15.1(0.1) 219(0.2) 10.9 (10.4-11.4)
<Middle school 12.6 (0.5) 12.4(0.4) 15.1 (0.5) 21.4(0.9) 8.8 (6.8-10.7)
Difference, % (95% CI)
High school to college -0.7 (-1.1--0.2) 0.1(-0.2-0.4)" -0.1 (-0.5-0.3) 0.6 (0.1-1.1)"
Middle school to college 0.9 (0.0-1.9) 1.0(0.2-1.7) -0.1 (-1.2-1.0) 0.1 (-1.7-19)
Frequent consumption of carbonated soft drinks
Total 22.6(0.2) 23.1(0.1) 26.1(0.1) 343 (0.2) 11.7 (11.2-12.2)
>College 21.9(0.3) 22.1(0.2) 25.1(0.2) 323(0.2) 10.4 (9.7-11.0)
High school 23.0(0.2) 239(0.2) 27.1(0.2) 36.1(0.2) 13.1(12.5-13.8)
<Middle school 25.6 (0.6) 26.6 (0.5) 27.9(0.7) 36.2 (1.0) 10.6 (8.4-12.9)
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Table 2. Continued

Difference between

Unhealthy dietary habits 2009-2010 2011-2013 2014-2016 2017-2019 2009-2011 and
Maternal education level % (SE) % (SE) % (SE) % (SE) 2017-2019
% (95% Cl)
Difference, % (95% Cl)
High school to college 1.1 (0.5-1.6) 1.8(1.4-22) 2.0 (1.6-2.5) 3.8 (3.3-4.4)
Middle school to college 3.6 (2.5-4.8) 45 (3.5-5.5) 2.8 (1.5-4.2) 3.9(1.9-5.9)
Frequent consumption of instant noodle/cup noodle
Total 22.9(0.2) 21.1(0.1) 21.8(0.2) 25.5(0.2) 2.7 (2.1-3.3)
>College 21.0(0.2) 19.0 (0.2) 202 (0.2) 24.1(0.3) 3.1(2.4-3.8)
High school 24.4(0.2) 23.0(0.2) 23.2(0.2) 269 (0.4) 25(1.7-3.4)
<Middle school 28.0 (0.6) 26.0 (0.5) 25.8(0.8) 273 (1.3) -0.7 (-3.4-2.0)
Difference, % (95% Cl)
High school to college 3.4 (2.8-4.0) 3.6 (3.2-4.0) 3.0 (2.5-3.5) 2.8 (2.0-3.6)
Middle school to college 7.0 (5.8-8.3) 6.7 (5.8-7.7) 5.6 (4.1-7.1) 33(0.7-5.8)"

Prevalence in all students is adjusted for sex, grade, and maternal education level; Prevalence by maternal education group is adjusted for sex

and grade.
Cl, confidence interval; SE, standard error.

*<0.05, '<0.01, '<0.001: P for interaction of maternal education level and each time period.

uate and high school graduate groups (by 6.7%p and 4.7%rp,
respectively). In contrast, the prevalence difference between the
two groups increased for breakfast—skipping by 1.6%p over the
same period (from 5.6%p to 7.2%p), for frequent consump—
tion of fast food by 1.3%p (from —0.7%p to 0.6%p), and for
frequent consumption of soft drinks by 2.8%p (from 1.1% to
3.8%) (for all, P, .raci0n <0.001).

3. Relative difference in prevalence of unhealthy dietary habits by

maternal education level

In 2009 to 2010, the prevalence odds were significantly
higher for the unhealthiest dietary habits in middle/high school
graduate group than in the college graduate group (Table
3). In 2017 to 2019, the ORs of the middle school graduate
group relative to those of the college graduate group decreased
substantially compared to those in 2009 to 2010, for both
insufficient consumption of milk (from OR, 1.31; 95% CI,
1.23-1.39 to OR, 1.11; 95% CI, 0.98 - 1.25; P, c1ac0,=0.014)
and frequent consumption of instant noodles (from OR, 1.49;
95% CI, 1.39—-1.59 to OR, 1.21; 95% CI, 1.05-1.39; P, ucion
=0.008). The OR of the middle school group, compared to
that of the college graduate group, for breakfast skipping also
decreased, although still substantial in 2017 -2019 (from OR,
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1.83; 95% CI, 1.72—1.94 to OR, 1.61; 95% CI, 1.47-1.75;
P rercion=0.02). In contrast, the relative odds for frequent con—
sumption of fast food and carbonated soft drinks did not differ
in 20172019 (fast food: from OR, 1.00; 95% CI, 0.90—-1.11
to OR, 1.10; 95% CI, 1.01—1.20; carbonated soft drinks:
from OR, 1.20; 95% CI, 1.10—1.31 to OR, 1.22; 95% CI,
1.15-1.30) from 2009 —2010.

The OR of the high school graduate group compared to that
of the college graduate group for insufficient consumption of
milk decreased between 2009 —2010 and 2017—-2019, from
1.21 (95% CI, 1.17-1.35) to 1.12 (95% CI, 1.08—-1.16)
(Pteracion=0.014). In contrast, the ORs for frequent consump—
tion of fast food and carbonated soft drinks increased signifi—
cantly during the same period, from 0.94 (95% CI, 0.90—0.98)
to 1.03 (95% CI, 1.00-1.06) and from 1.06 (95% CI, 1.02—
1.1D to 1.19 95% CI, 1.16—1.23), respectively (for both, P, eacion
<0.001).

Discussion

This study shows that unhealthy dietary habits were more
prevalent among adolescents from families with lower maternal

educational attainment, using a representative sample of Ko—
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Table 3. Prevalence odds ratio by maternal education level during 2009 to 2019

OR for time trend

Unhealthy dietary habits
Maternal education
(reference: >college)

2009-2010
OR (95% Cl)

2011-2013
OR (95% Cl)

2014-2016
OR (95% Cl)

2017-2019
OR (95% Cl)

(2017-2019
relative to
2009-2010)

Insufficient consumption of fruit
and vegetable

High school
<Middle school
Insufficient consumption of milk
High school
<Middle school
Skipping breakfast
High school
<Middle school

Frequent consumption of fast food

1.41 (1.37-1.46)
1.58 (1.49-1.68)

1.21(1.17-1.25)
1.31(1.23-1.39)

137 (1.32-1.42)
1.83 (1.72-1.94)

High school 0.94 (0.90-0.98)
<Middle school 1.10 (1.01-1.20)
Frequent consumption of soft
drinks
High school 1.06 (1.02-1.10)
<Middle school 1.22 (1.15-1.30)

Frequent consumption of instant
noodles

High school
<Middle school

1.22 (1.18-1.26)
1.49 (1.39-1.59)

138 (1.35-1.41)
1.60 (1.52-1.67)

1.21(1.19-1.24)
1.29 (1.23-1.36)

137 (1.34-1.41)
1.60" (1.52-1.69)

1.02" (0.99-1.05)
1.10 (1.03-1.18)

1.1 (1.08-1.13)
1.28 (1.22-1.35)

124 (1.21-1.27)
149 (1.41-1.57)

141 (1.38-1.44)
1.52 (1.43-1.63)

1.18 (1.15-1.21)
1.21(1.13-1.30)

1.38 (1.35-1.41)
1.55" (1.46-1.65)

0.99* (0.96-1.02)
0.99 (0.91-1.08)

1.11% (1.09-1.14)
1.16 (1.08-1.24)

1.20 (1.16-1.24)
1.39 (1.28-1.51)

1.41 (1.37-1.46)
1.45 (1.30-1.62)

112" (1.08-1.16)
1.11% (0.98-1.25)

139 (1.35-1.42)
1.61% (1.47-1.75)

1.03" (1.00-1.06)
1.00 (0.90-1.11)

1.19 (1.16-1.23)
1.20 (1.10-1.31)

1.18 (1.13-1.23)
121" (1.05-1.39)

128 (1.24-1.32)
1.18 (1.04-1.33)

1.24(1.17-1.30)
1.12 (0.98-1.29)

1.58 (1.53-1.64)
138 (1.24-1.53)

2.25(2.16-2.33)
1.86 (1.64-2.12)

1.93 (1.87-2.00)
1.68 (1.51-1.87)

1.15(1.10-1.21)
0.97 (0.84-1.13)

All models include maternal education level, four periods, interaction term of maternal education level and four periods, sex, and grade.

Cl, confidence interval; OR, odds ratio.

*P<0.05, 'P<0.01, 'P<0.001 are for interaction between maternal educational level and each time period.

rean adolescents. Maternal education affects dietary behaviors
and nutritional status of the offspring [11], as it may be as—
sociated with better understanding of nutritional informa-
tion, maximized utilization of available resources, and higher
interest for nutrition messages; furthermore, mothers with low
educational attainment might have limited time available for
shopping and cooking meals, lower contribution to the family
income, or apathy for nutrition messages in addition to nutri—
tional knowledge [12]. Previous studies have reported that nu-
trition knowledge serves as mediator of the sociodemographic
variation in dietary habits [13].

From 2009 to 2019, the prevalence of the unhealthy dietary
habits increased among all maternal educational levels. The
prevalence differences between the middle school and the col—

lege graduate group either decreased or did not differ signifi—
cantly. The decreased prevalence differences were often attrib—
utable to a rapid increase in prevalence in the college graduate
group. The prevalence differences between the high school and
college graduate groups either increased or showed no signifi—
cant difference over time. In Korea, middle school education
was made compulsory in island regions initially in 1985 and
was made totally compulsory in 2004. Therefore, differences
in dietary habits between students with high—school—graduate
mothers and college—graduate mothers may be of greater im—
portance.

Insufficient consumption of milk (<4 days per week) showed
high prevalence of over 50% and consistently increased over
11 years. Although the prevalence difference and ratio between
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the maternal middle/high school graduate group and the col—
lege graduate group decreased significantly over time, this was
attributable to a rapid increase in prevalence in the higher ma—
ternal education group rather than improvement in the lower
maternal education group. According to the 2020 Dietary
Reference Intakes for Koreans [14], the recommended amount
of milk intake is 200 mL/day. Milk is among major sources of
calcium in the Korean diet. Inadequate intake of calcium can
lead to lower bone mineral density and an increased risk of
osteoporosis [15]. Low milk consumption during adolescence
may also contribute to insufficient intake of important nutrients
essential for growth, such as magnesium and iodine [16].

Increasing prevalence of not consuming the recommended
amount of milk among adolescents is possibly related to
changes in the school milk program and reduced participation
of students owing to low satisfaction among parents, children,
and schools and difficulties in management of milk in schools
[17]. Drinking milk is increasingly considered a personal pref—
erence and choice rather than a nutritional obligation. The
finding that the prevalence of insufficient milk consumption
increased more rapidly in the group with higher maternal edu—
cational levels may reflect that mothers™ preference and a sense
of duty toward their children’s milk intake do not differ in ac—
cordance with the mother’s educational level. However, studies
have revealed a significant difference in calcium intake between
students attending schools that have a milk program and those
that do not [18]. Therefore, another approach to increase cal-
cium intake, including milk consumption, is imperative among
adolescents, in that the proportion of people with insufficient
calcium intake compared to the recommended intake was the
highest in all age groups [19].

Insufficient consumption of fruit and vegetable also showed
high prevalence during the study period (020%). The preva—
lence difference and ratio between middle/high—school—grad—
uate mothers and college—graduate mothers were substantially
large (9.5%p between middle and college graduate groups and
7.0%p between high and college graduate groups in 2009 —
2010) and did not change significantly over the study period. It
is of note that we set a considerably lower standard in defining
insufficient consumption of fruit and vegetable than existing
health guidelines; recommendations for dietary intake vary
globally, from at least 400 g/day by the WHO and the World
Cancer Research Fund, to 500 g/day in Sweden, to 600 g/day
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in Denmark, and 640—800 g/day in the USA, and 1 serving
of fruit and 3 servings of vegetable daily in Korea [20,21]. Our
standard for insufficient consumption (intake frequency of <
4 times for both fruit and vegetable per week) represents ap—
proximate an intake of 640 g per week (and approximately
once a day in terms of frequency), assuming 80 g of vegetable
and 100 g of fruit as the average portion size [22]. This signifies
that our study participants categorized as having insufficient
consumption were well below dietary guidelines.

The result of the prevalence differences by maternal educa—
tion level was consistent with many previous studies showing
the close relationship between consumption of fruit and veg—
etable and socioeconomic factors such as family income and
parental education [23]. However, considering that the preva—
lence differences between maternal educational levels did not
decrease between 2009 and 2019, the similar increasing rates of
prevalence of insufficient fruit and vegetable consumption ob—
served for all maternal educational levels can be explained as a
general trend in Korean society. For example, increased wom—
en’s economic activities, increasing double—income households
and single—person households, and delivery services have led to
changes in lifestyle, which underline simplicity and practicality
in diet [24]. The frequency of eating out and purchasing home
meal replacements (HMRs) rapidly increased among Korean
households (i.e., an average 15.3% annual increase between
2017 and 2019). HMR is a food type that requires no addi-
tional cooking process (e.g., sandwich, hamburger, or kimbap)
or only simple processing such as heating (e.g., instant soup).
On the contrary, Korean households™ frequency of purchasing
vegetables once a day decreased from 4.6% in 2013 to 1.0% in
2019 and that of purchasing vegetables >2 -3 times per week
decreased from 40.3% in 2013 to 30.5% in 2019 [25]; the
frequency of purchasing fruit once a day decreased from 2.2%
to 0.5% and that of purchasing fruit >2—3 times per week
decreased from 24.4% to 18.6% during the same period. In this
trend, improvements in school meals and reinforced nutritional
education are recommended as primary measures to provide
fruit and vegetable for adolescents [26,27]. Introduction of fresh
and healthy foods in the HMR market, such as healthier meal—
kits, may also contribute to overall increased fruit and vegetable
consumption [28].

Breakfast—skipping was more prevalent among lower ma-

ternal educational levels, and the prevalence of an unhealthy



diet among all groups and the prevalence differences between
groups with maternal high school and college graduate educa-
tion increased over time. Although the differential in the rela—
tive scale between the middle—school—graduate group and the
college—graduate group decreased, the differences and ORs of
breakfast—skipping between these maternal educational groups
were still higher than those for other dietary habits in the last 3
years of study. Breakfast provides many health benefits related
to appetite control, satiety, dietary composition, and chronic
disease risk factors [29]. In Korean adolescents, breakfast—
skipping was positively associated with other unhealthy habits,
including drinking alcohol and smoking, more snack intake
[30], increased eating out at fast food restaurants and con-
venience stores [31], and consumption of sugar—sweetened
drinks and carbonated drinks [32]. In addition, previous stud—
ies also showed the association between a higher frequency of
breakfast—skipping and negative health outcomes, such as an
increased risk of obesity, higher fasting blood glucose concen—
trations, and mortality from cardiovascular diseases [30,33,34].

Since breakfast is still prepared mainly by mothers until now,
children’s breakfast intake depends largely on their mothers
[35]. The unwillingness of the adolescents might have played
a role, but the lack of mothers” perception and encouragement
of their children for regular breakfast consumption and inad—
equate resources including time might increase the frequency of
breakfast—skipping in families with a lower maternal education.
Hence, it is necessary that additional measures be taken to me—
diate the effect of maternal education on breakfast consump—
tion [36].

The prevalence of both frequent consumption of fast food
and carbonated soft drink increased approximately by 10%
between 2009 —2010 and 2017 —-2019 among all maternal
education groups. Fast foods including pizza, hamburgers,
and chicken are popular in modern society because they are
relatively inexpensive and convenient to eat [2]. The number
of fast food restaurants increased greatly over the past de—
cade, and adolescents account for a large proportion of fast
food customers. Adolescents tended to eat fast food more fre—
quently than other age groups because they preferred it for its
convenience and low price, preferences for westernized diets,
and high availability of fast food near schools and academies
[2,25]. Carbonated soft drinks are generally provided with fast

food menu items in Korean fast food restaurants. However,
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consumption of fast food and sugar—sweetened carbonated
soft drinks is reportedly associated with obesity in adolescents,
osteoporosis, tooth cavities, cardiovascular disease, diabetes,
lower calcium intake, and lower intake of healthy foods such
as fruit and vegetable [2,5,6,37,38]. Overall, these result in an
increased risk of unbalanced nutrient intakes for Korean ado—
lescents.

Interestingly, prevalence difference and ratio of fast food and
carbonated soft drink based on maternal educational levels
were small throughout the study period. This can be explained
by the recent trend in the fast food industry in Korea. Fast food
restaurants have become a popular choice of dining among
Korean families. A variety of marketing strategies and promo—
tions are used to attract customers, such as introduction of
healthy menu items [39]. While it is unknown whether fast
food offered at a higher price has higher nutritional value, it is
possible that this trend has made fast food an attractive choice
for groups with higher maternal educational levels. Fast food is
also being offered at a substantially lower price in convenience
stores [25]. Thus, it is possible that the price and quality of fast
food in Korea vary greatly. However, the diversity of fast food
with possibly varying nutritional values were not reflected in
the survey. Hence, it would be necessary to investigate whether
there exists types and nutritional differences across fast food
consumed by groups with high and low maternal educational
levels.

The prevalence of frequent consumption of instant noodles
showed a relatively small increase between 2009 and 2019
compared to other dietary habits, and the increase was the
largest in the college graduate group. The prevalence differential
and odds of the middle school graduate group compared to the
college graduate group decreased over time. The high sodium
and saturated fat content of instant noodles have long been
considered a nutritional problem in Korea. In Korea, instant
noodles have long been consumed as a substitute for meals,
more frequently by low—income families rather than by high—
income families owing to their relatively low price and simple
cooking process [40]. Given the diversification of processed
and instant foods over the past decade, the small change in the
prevalence of frequent instant noodle consumption may be due
to increased consumption of other processed/instant food items
[25]. Among processed food items, according to the average
monthly expenditure per household, instant noodles ranked 4th
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in 2010 but 9th in 2019, while instant/frozen food ranked 21st
in 2010 but 4th in 2019 [28]. The pattern of the consumption
of other processed/instant foods by maternal educational levels
was not investigated; hence, the significance of the largest in—
crease in the prevalence of frequent instant noodle consumption
in the group with high school-graduate mothers is less clear.
Furthermore, the processed/instant foods available at conve—
nience stores may be similarly energy—dense, nutrient—poor,
and less costly. Therefore, future studies should include overall
processed/instant food items available for adolescents to further
investigate their unhealthy dietary habit.

This study has some limitations. First, only the mother’s edu—
cation level was used as an indicator of socioeconomic position.
Other objective indices of the socioeconomic status of the ado—
lescent’s household such as family income or house owning are
not included in the data source of the study (the KYRBS) and
were not adjusted for the analysis. Therefore, the prevalence
difference in unhealthy dietary habits by mother’s education
level in the study could be confounded by other socioeconomic
conditions. Second, only the intake frequency of milk was
included in our study. Insufficient consumption of milk may
not be a health problem for subjects who consume enough
quantities of other dairy products such as cheese and yogurt.
Nevertheless, milk accounts for a much larger proportion than
other dairy products in the Korean diet, accounting for 13.6%
of calcium intake, while cheese and yogurt account for 3.5%
and 1.6%, respectively. Hence, we believe that our findings
can provide enough information regarding dietary habits with
respect to dairy products. In addition, all data were based on
self—reported questionnaires using rough food classifications in
everyday language, not typical dietary questionnaires that can
be translated directly to nutrient intake. However, it can make
information more straightforward and easier to understand
for adolescents and parents. Therefore, this could be more ap—
plicable to monitor adolescents’ dietary habits, easily identify
problems, and make improvements.

In conclusion, the prevalence of unhealthy dietary habits in—
creased in Korean adolescents of all maternal educational levels
from 2009 to 2019, especially with regard to frequent con—
sumption of fast food and carbonated soft drinks, and insuf—
ficient consumption of fruit and vegetable, and milk. For most
unhealthy dietary habits, the difference in prevalence between
groups of high—school—graduate and college—graduate mothers
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increased with time. Even the decrease in the difference between
the groups was attributed to the increase in the prevalence of
unhealthy behavior in the group with higher maternal educa-
tion. To improve the dietary habits of adolescents, a concerted
effort of the society for all students and parents including tar—
geted efforts for those with low socioeconomic status is needed.
Therefore, further studies are required to investigate dietary
habits in greater detail and the needs and the barriers against
healthy dietary habits of adolescents and their parents.
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