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Abstract

Cohort effect refers to the social phenomenon that a certain event manifests differ-
ently depending on a group that is born in the same year or a similar time period.
It is important to understand adolescents’ depressive symptoms vary from gen-
eration to generation. We studied the changes of the depressive symptoms dur-
ing the eighth to tenth grade and examined the difference between the 1997-birth
cohort and 2000-birth cohort. The study included 2,070 students (2014-2016 of
2000-birth-cohort data, from 8th to 10th grade, mean age=12.95-14.95 years) and
2,278 students (2011-2013 of 1997-birth-cohort data, from 8th to 10th grade, mean
age=12.90-14.90 years) who participated in the Korean Children and Youth Panel
Survey. Latent growth curve modeling and multi-group analysis were used to com-
pare depressive symptom trajectories between cohorts. The result of comparing the
depression levels of the cohorts showed the initial values and change rates verifying
the presence of a significant cohort effect—the depression level of the 2000-birth-
cohort (initial value=17.75) was significantly lower than the depression level of the
1997-birth-cohort (initial value =19.49). This study has significance in that adoles-
cents’ depression has both age and cohort effects. It is speculated that the cohort
effect may have been impacted by two major events: The Children Problem-Behav-
ior Screening Questionare Test (mental health screening test), implemented nation-
wide in 2012, and the Sewol Ferry Disaster, which occurred in 2014. Based on the
results, suggestions for future research were discussed.

Keywords Depression - Cohort effect - Adolescent - Latent growth curve model

>4 Changmin Yoo
ycsjk5757 @ gmail.com

Department of Social Welfare, Hannam University, 70, Hannam-ro, Daedeok-gu, Daejeon,
Republic of Korea

@ Springer


http://orcid.org/0000-0003-4147-7473
http://crossmark.crossref.org/dialog/?doi=10.1007/s12187-022-09985-7&domain=pdf

998 C.Yoo

1 Introduction

Depression is a psychological and emotional struggle most commonly experienced
during adolescence. According to a survey by Statistics Korea (2018) among ado-
lescents, 30.3% girls and 20.3% boys were found to suffer from depression. The
severity of this illness can have a negative impact on adolescents’ psychological
and social development—a severe case of it is known to damage psychological
and social function (Bandura, 1997), and increase the risk of suicide contempla-
tion by 7.8 times (Kim, 2008a, b). Therefore, it is crucial to provide intervention to
adolescents suffering from depression. In this light, many studies have been con-
ducted on this topic—these employed a cross-sectional or longitudinal analysis to
verify the vulnerable mental health status of Korean adolescents, and identify the
risk factors and protective factors for preventing and reducing cases of depression
(Lee & Hoe, 2015; Shine, 2018; Sung 2016). Some of the studies are significant in
that they have verified the “age effect” concerning the depression (i.e., changes in
this level as Korean adolescents become older) (Kim, 2010; Lim & Choi, 2016).
Such a discovery has a high significance because it cannot be verified in a cross-
sectional analysis.

However, age effect is not the only factor behind changes in adolescents’ level
of depression over time. Considering that humans’ lifecycle goes from birth to
early childhood, childhood, and then adolescence to adulthood and, finally,
death, it is necessary to verify not only the age effect but also the cohort effect
to account for the influential relationship between various events that occur dur-
ing one’s lifetime. By definition, age effect refers to the outcome or influence one
experiences dependent on one’s age—for instance, physical weakness from aging.
Cohort effect, on the other hand, refers to the social phenomenon that a certain
event manifests differently depending on a group of people born in the same year
or roughly in a similar period—for instance, the social environment that baby
boomers experienced was different from that of other generations, which affected
their level of psychological and social development. As such, both effects can be
blended. In particular, a cohort with a unique life experience in its generation
may encounter a situation in history and become exposed to a different develop-
ment process, which may exert an effect distinct from that of simply getting older.
In other words, age effect should be differentiated from the cohort effect. How-
ever, previous studies have yet to verify the cohort effect separately.

Nonetheless, various studies have provided evidence to show that each cohort
experiences different social and environmental elements, and that can lead to dis-
crepancies in psychological and social development (Keyes et al., 2014; Mo et al.,
2019; Sohn 2014; Yoo, 2020; Yoo & Chung, 2020). From 2012 onward, South
Korea began to carry out the Students’ Children Problem-Behavior Screening
Questionare Test (hereafter “the CPSQ Test”) throughout the country to screen
and prevent problems in students’ mental health. It can be speculated that there
is a discrepancy between the cohort that received such active intervention for
mental health and the cohort that did not. The previous studies, social events,
and institutions all suggest the level of Korean childrens’ depression may differ
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depending on the cohort. Therefore, it is necessary to perform an analysis com-
paring cohorts to determine whether the age effect or cohort effect is at play when
conducting a longitudinal study on the level of adolescents’ depression.

1.1 Adolescence and Depression

Adolescence is the period between childhood and adulthood. Depending on the
legal standard and scholarly definition, the age range may vary slightly, but it is
generally subdivided into three categories: early adolescence (12 to 14 years), mid-
dle adolescence (15 to 18 years), and late adolescence (18 to 20 years) in South
Korea (Chung, 2004). From the point of lifecycle and age range, adolescence is
a time of transitioning from childhood—needing parental care—to young adult-
hood—Ileading an independent life. To become adults, adolescents face various
physical, psychological, social, and mental developmental tasks not encountered
during childhood. In addition, adolescence is also a period during which their self-
identity expands (Erikson, 1980). It thus has two possibilities: adolescents can have
either a healthy growth by handling the various developmental tasks successfully
or an unhealthy growth by experiencing difficulties and failures. Most of all, the
health condition during this period has been found to exert a continuous influence
on the health in adulthood. Therefore, it is crucial to investigate how adolescents’
health develops and what factors affect it.

Depression originates from the Greek word “melancholia,” which is made
up by “melan” (black) and “chole” (bile) (Tellenbach, 1980). Black bile was
believed to cause lethargy, drowsiness, worry, and anxiety. Later, the word
“depression” came to mean a sad, hopeless state, accompanying symptoms such
as a sleep disorder, and increased or decreased weight and appetite (American
Psychiatric Association, 2000). Sadness is an emotion that anyone can experi-
ence at any point in life. However, a prolonged and severe depression can have
a number of negative ramifications—a severe case of depression damages psy-
chological and social function (Bandura, 1997), and raises the risk of suicide
contemplation by 7.8 times than in the case of the non-depressed (Kim, 2008a,
b). In particular, depression during adolescence has been found to increase the
probability of suffering from recurrent depression in adulthood by two to four
times (Bhatia & Bhatia, 2007).

1.2 Factors that Influence Depression During Childhood and Adolescence

Factors behind depression during childhood and adolescence can be divided into
personal, family, and school study. Personal factors include gender (Akhtar, 2014),
exercise time (Kim & Kang, 2017), and sleep time (Shin, 2018). With regard to gen-
der, many precedent studies on depression have verified that compared to male stu-
dents, the female students suffer more severe depression (Akhtar, 2014; Park et al.,
2015). With regard to exercise time, Kim and Kang (2017) verified that adolescents
who spent more time exercising were found to have a lower level of depression. In
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addition, Shin (2018) found that the risk of suffering from depression and contem-
plating suicide increases among both middle and high school students when their
sleep time is less than adequate.

Family factors include family structure (Siddiqui & Sulrana, 2011), household
income (Duncan & Brooks-Gunn, 1997), and history of abuse or neglect (Sung,
2016). With regard to family structure, adolescents living with grandparents as
guardians have shown a higher level of depression than their counterpart while
those living with both parents have shown a lower level of depression than those
who do not (Jeon et al., 2012; Siddiqui & Sulrana, 2011). With regard to household
income, underprivileged adolescents have a hard time procuring various resources
for handling their developmental tasks successfully. This leads to a sense of depri-
vation and, eventually, causes psychological problems such as depression (Duncan
& Brooks-Gunn, 1997; Lim & Choi, 2016). With regard to abuse or neglect, Sung
(2016) conducted a study on the effect of parenting attitude on adolescents’ depres-
sion, and found that abusive and neglectful behaviors have a serious impact on it.

School study factors include time spent studying (Yoo et al., 2014), relation-
ship with classmates, and relationship with teachers (Cho, 2009; Kim, 2002). With
regard to time spent studying, depression is closely related to sleep time and stress
(Yoo et al., 2014). In addition, many studies have shown that adolescents who have
a deeper connection with their peers and trust them, and those who have a better
relationship with teachers have lower levels of anxiety and depression (Cho, 2009;
Kim, 2002).

1.3 Necessity for Cohort Study on Adolescents’ Depression Level

Several studies have been carried out to analyze adolescents’ depression. To name
a few, Shin (2018) verified the correlation between adolescents’ sleep time and
depression. Kim (2010), Lim and Choi (2016) identified risk factors and protective
factors for preventing and reducing adolescents’ depression by showing the depres-
sion trajectories in a longitudinal study, which has its significance. These study find-
ings support the age effect—that adolescents’ depression level changes as they get
older. However, changes in this level do not always depend on this effect. As men-
tioned earlier, precedent studies have not verified the cohort effect, and it is possible
that the influential relationship between various life events in one’s lifetime blend in
and manifest both effects. A cohort is a group of people born at a particular time or
during a certain period that share the attributes of a specific topic. For a cohort sur-
vey, a group of people who have the same life experience is formed. An individual
cohort with a unique life experience in its generation can encounter a historic event
and become exposed to a development process in a different manner. Thus, they may
manifest a different effect unlike the age effect from the simple process of aging.

As a matter of fact, different pieces of evidence have been found to show that a
discrepancy can occur between cohorts. In South Korea, Sohn (2014) conducted a
study on indirect trauma in two generations: a generation that experienced the 2014
Sewol Ferry Disaster (hereafter “the Disaster”) and a generation that did not. The
results showed that the former suffered from a significant level of trauma. Mo et al.
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(2019) compared cohorts in terms of Korean adolescents’ use of media, and showed
that the use of electronic media increased with every generation. Such a cohort
effect was also found in other countries. Keyes et al. (2014) took an interest in the
fact that therapeutic approaches to depression and anxiety differ from generation to
generation, and investigated the cohort effect. Their study found that the level of
psychological stress differs depending on cohorts. In South Korea, the CPSQ Test,
which was first conducted in 2012 to screen and prevent problems in students’ men-
tal health, may have caused a discrepancy between the cohort that received such
active intervention for mental health and the cohort that did not. Yoo (2020) veri-
fied that Korean adolescents manifested different levels of life satisfaction and sleep
time depending on cohorts. In this light, it is essential to conduct research that verify
whether the level of adolescents’ depression varies by cohort or by age when con-
ducting a longitudinal study on depression, which is a grave concern when it comes
to adolescents’ mental health.

1.4 Current Study

This study aims to identify the changes of the depressive symptoms during the
eighth to tenth grade and examine the difference between the 1997-birth cohort and
2000-birth cohort. The research questions are as follows: (1) Do the trajectories of
depression vary depending on cohorts? (2) Does the predictor for the trajectories of
depression vary depending on cohorts? (3) Does the size of the predictor for the tra-
jectories of depression vary depending on cohorts?

2 Methods
2.1 Sample

We conducted a comparative analysis on cohorts in terms of the changes in the level
of depression among Korean adolescents. For this, we used the following data from
the Korean Children and Youth Panel Survey (hereafter “KCYPS”) collected by the
National Youth Policy Institute (NYPI): 4th grader cohort (2000-birth-cohort) data
from the surveys in 2014, 2015, and 2016, and 7th grader cohort (1997-birth-cohort)
data from the surveys in 2011, 2012, and 2013. The Panel Survey, introduced in
2010, is a longitudinal panel survey conducted nationwide. Through multi-stage
stratified cluster sampling, the data are organized to represent the country’s popu-
lation. In particular, KCYPS has compiled data that can be used for comparative
cohort analysis because the surveys on 2000-birth-cohort and 1997-birth-cohort
were conducted together.

For a longitudinal analysis covering three years, we conducted a compara-
tive analysis on two cohorts (2000-birth-cohort panel in the fifth year of the sur-
vey vs. 1997-birth-cohort panel in the second year of the survey), using 8th grade
as the base period. To compare cohorts, surveys should be repeated for the same
time period. However, a compilation of comparable data at the time of survey was
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limited, and the data obtained at a certain point in time lacked information on the
key variable. Thus, 8th grade was selected as the base period in this study. In other
words, from the 2000-birth-cohort panel survey, the fifth-year data indicate 8th
grader data, sixth-year data indicate 9th grader data, and seventh-year data indicate
10th grader data. As for the 1997-birth-cohort panel survey, the second-year data
indicate 8th grader data, third-year data indicate 9th grader data, and fourth-year
data indicate 10th grader data. The total number of study subjects is 2,070 in the
2000-birth-cohort panel and 2,278 in the 1997-birth-cohort panel.

2.2 Measures
2.2.1 Dependent Variable: Depression

To assess the level of depression, we used a revised questionnaire from the symptom
check list (SCL-90-R) (Derogatis, 1992) by excluding three of the 13 items meas-
uring depression. The following measuring items were used: “I don’t have much
energy,” “I feel unhappy, sad, and depressed,” “I worry a lot,” “I feel like committing
suicide,” “I cry often,” “I often think it is my fault when something goes wrong,” “I
feel lonely,” “I am not interested in anything,” “My future is not very hopeful,” and
“Everything is hard.” Each item was measured on a 4-point Likert scale—In this
study, the range from 10 to 40 was indicated, and the depression increases as the
score increases. The reliability of the SCL-90-R was 0.76 (Kim & Kim, 1984). The
reliability of the tool in this study was as follows: 0.892-0.905 for the 2000-birth-
cohort and 0.888-0.906 for the 1997-birth-cohort.

2.2.2 Individual Factors: Gender, Exercise Time, Sleep Time

With regard to gender, one of the personal factors speculated to affect adolescents’
depression, male was coded as “0” and female as “1.” With regard to exercise time,
this study used only one question on exercise time during school class. A five-point
Likert scale was used (1=none, 2=1h, 3=2 h, 4=3 h, 5=4 h or more). In other
words, a higher score indicates a longer exercise time. With regard to sleep time, we
calculated the difference between the hour of going to bed and the hour of waking
up, and used the sum of sleep time on school days and non-school days. To avoid
over-representation of non-school days, we applied differentiated ratios (school
days=5/7; non-school days =2/7) before calculating the sum. The unit of sleep time
was changed to hours from minutes (e.g., six hours and 30 min ¢} 6.5 h).

2.2.3 Family Factors: Family Structure, Household Income, History of Abuse, History
of Neglect

With regard to family structure, the subjects were divided into two groups: “two-parent
family” and “single or no-parent family.” The former was coded as “0” and the lat-
ter as “1.” With regard to household income, we used annual household income for
examining descriptive statistics. For analyzing it as a predictor, a logarithm was used to
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avoid bias. With regard to abuse and neglect, we used NYPI’s questionnaire by refer-
ring to some of the survey questions concerning child abuse in studies done by Huh
(2000) and Kim (2003). The level of abuse and neglect were assessed using the fol-
lowing four items, each scored as the mean of four items rated on a four-point Likert
scale (1 =never true to 4=always true). “My parents punish me too harshly when [I]
do something wrong,” “My parents always beat me when I do something wrong,” “My
parents often punish me harshly to the point [that] I get bruises and scars,” and “My
parents say harsh words or insults.” The reliability of the abuse tool in this study was
as follows: 0.841 for the 2000-birth-cohort and 0.847 for the 1997-birth-cohort. With
regard to neglect, we used the type of treatment that a subject received from his or her
parents. The level of neglect was assessed using the following statements: “My parents
value other things (their work or external affairs) over me”; “My parents take [an] inter-
est in me and ask me how I am doing in school,” “My parents always make sure that
my body, clothes, and beddings are clean,” and “When I get sick, my parents make sure
I get proper medical treatment.” The reliability of the neglect tool was as follows: 0.734
for the 2000-birth-cohort and 0.771 for the 1997-birth-cohort.

2.2.4 School Study Factors: Time Spent in Private Learning, Doing School
Assignments, Doing Assignments for Private Learning, Doing Extracurricular
Activities, and Relationship With Classmates, Relationship with Teachers

With regard to study time, including time spent in private learning, doing school assign-
ments, doing assignments for private learning, and doing extracurricular activities, we
measured the amount of time per day and converted the unit of minutes into that of
hour for each sub-category. With regard to relationship with classmates and teachers,
we used five items from Students’ Life Satisfaction Scale designed by Min (1991). The
items concerning relationship with classmates were: “I get along with my classmates,”
“When I argue with a friend, I apologize first,” “When a classmate does not have a
textbook or materials for class activities, I share with him or her,” “I get disturbed by
[my] classmates,” and “During a game or a group activity, my classmates listen to me.”
The items concerning relationship with teachers were: “When I see my school teachers,
I greet them cheerfully,” “I feel comfortable talking to my teacher(s),” “I am pleased to
see my school teacher(s) outside the school premises,” “My teacher is kind to me,” and
“I hope my current teacher will be my homeroom teacher next year.” Each statement
was measured on a four-point scale from (1) Strongly agree to (4) Strongly disagree.
For convenience in interpreting the score, reverse-coding was used—higher scores
indicate closer relationship with classmates and teachers. The reliability of the assess-
ment tool for the 2000-birth-cohort was 0.642 for the items concerning relationship
with teachers and 0.844 for those concerning relationship with classmates, and for the
1997-birth-cohort was 0.537 and 0.835, respectively.

2.3 Procedures

To address the main research questions of this study, we conducted latent growth
modeling (LGM) analysis and multi-group analysis. Specifically, we conducted a
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conditional model analysis by applying the factor that is speculated to affect Korean
adolescents’ depression based on precedent studies. As for the intercept, the factor
loading of the initial value was fixed to 1.

Next, we tried to verify the discrepancy in the severity of Korean adolescents’
depression depending on cohorts. For this, we conducted multi-group analysis
between the 2000-birth-cohort and 1997-birth-cohort. Multi-group analysis veri-
fies whether the parameters change depending on a group. Because it can verify the
cohort effect, conducting this analysis after verifying the age effect on each cohort
through LGCM covers both effects at the same time.

As a method of estimation, we used Full Information Maximum Likelihood by
taking the bias stemming from mismeasurement into consideration. To determine
the fitness of the model, we used the chi-square value, which is an absolute fit index.
Considering that this value is sensitive to the number of cases, we used comple-
mentary fit indices such as Root Mean Square Error of Approximation (RMSEA),
Comparative Fit Index (CFI), and Incremental Fit Index (IFI). Generally, the model
is good when the chi-square value is not significant. Considering the sensitivity to
the model complexity and number of subjects to be analyzed, a model with RMSEA
under 0.08 and with Incremental Fit Indices (TLI, CFI, IFI) above 0.9 is considered
to have a good fitness (Hair et al., 2009). For descriptive statistics analysis, SPSS
27.0 was used, and for analyzing LGM using the structural equation model, AMOS
27.0 was used.

3 Results
3.1 General Attributes of Study Subjects

Table 1 shows the result of analyzing whether demographic attributes of the study
subjects differ by cohort. First, we compared the severity of depression between two
cohorts: the 2000-birth-cohort (who are 8th graders in 2014, 9th graders in 2015,
and 10th graders in 2016) and 1997-birth-cohort (who are 8th graders in 2011,
9th graders in 2012, and 10th graders in 2013). The result showed that the level of
depression in the 2000-birth-cohort was lower than the 1997-birth-cohort.

Next, among the personal factors, with respect to exercise time, the 2000-birth-
cohort (mean=3.27) had significantly more of it than the 1997-birth-cohort
(mean=3.03), (t=6.02, p<0.001), and with respect to sleep time, the 2000-birth-
cohort (mean=7.97) had significantly less of it than the 1997-birth-cohort
(mean=38.17), (t = —6.85, p<0.001).

Among the family factors, the 2000-birth-cohort had experienced a significantly
lower level of abuse (mean=6.55) and neglect (mean=7.13) than the 1997-birth-
cohort —abuse (mean="7.37) and neglect (mean=7.48); (t = —10.08, p<0.001; t =
—5.04, p<0.001).

Among the school study factors, the 2000-birth-cohort had spent signifi-
cantly less time doing school assignments (mean=0.48), assignments for pri-
vate learning (mean =0.56), and extracurricular activities (mean=0.72) than the
1997-birth-cohort —doing school assignments (mean=0.68), assignments for
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Table 2 Unconditional model: Fit indices and A2 test results of relevant model comparisons

Model x*(df.p) CFI IFI RMSEA
(1) Non-constraint model 34.409 (df=2, p<0.001) 0.985 0.985 0.069
(2) Constraint model 146.977 (df =4, p<0.001) 0.948 0.948 0.091
2)—(1) Ay2103.568 (df =2, p<0.001) 0.037 0.037 -0.022
Table 3 The results of the unconditional model
2000-birth-cohort 1997-birth-cohort C.R.D.
(n=2,070) (n=2,278)
mean DP Intercept 17.750(0.122) %3 19.487(0.126)%** 9.888%:#:*
(standard error) DP Slope 0.068(0.065) -0.253(0.069)%3:* -3.383%%:*
variance DP Intercept 20.043(1.281)*** 23.482(1.524)***
(standard error) DP Slope 2.061(0.578)%** 3.816(0.661 )%

-2.621(0.696)***

-4.675(0.812)***

intercept-slope covariance

C.R.D. = critical ratio for difference. DP =depression
* p<0.05, #* p<0.01, ¥** p <0.001

private learning (mean=0.63), and extracurricular activities (mean=0.96); (¢
= —12.19, p<0.001; t = —3.46, p<0.01; t = —8.49, p<0.001). Furthermore,
the 2000-birth-cohort showed a significantly closer relationship with class-
mates (mean=15.68) and teachers (mean=14.66) than the 1997-birth-cohort
—relationship with classmates (mean=15.09) and relationship with teachers
(mean = 14.02); (t=9.38, p<0.001; r=6.63, p<0.001).

3.2 Difference in the Trajectories of Depression by Cohorts
3.2.1 Multi-Group Analysis on Unconditional Model: Difference Based on Cohort

Table 2 shows the result of conducting multi-group analysis on the unconditional
model to verify whether the trajectories of depression differ between the two
cohorts. This analysis requires the comparison between equivalence constraint
model (each group is postulated to have same parameters) and non-constraint
model (each group is postulated to have different parameters without any con-
straints). In the unconditional model analysis, we compared the non—constraint
model with equivalence constraint model in terms of the structural mean of each
group. The result showed a meaningful difference in the trajectories of depression
in the two cohorts.

Table 3 shows the estimated parameters of the unconditional model. For the
2000-birth-cohort, the mean of the initial values was 17.750 (p <0.001) and that
of the change rates 0.068 (p>0.05). By the time they were 8th graders, their
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depression level was 17.750 on average. It rose by 0.068 times every year, but
the increase was not significant. For the 1997-birth-cohort, the mean of the initial
values was 19.487 (p <0.001) and that of the change rates —0.253 (p <0.001).
Their average level of depression in 8th grade was 19.487. Over time, it decreased
by 0.253 times.

The depression trajectories differed significantly not only between the two cohorts
but also among the subjects in each. First, with regard to the difference among
the subjects within each cohort, the 2000-birth-cohort’s initial value variate was
20.043 (p <0.001) and change rate variate was 2.061 (p <0.001), while the same for
1997-birth-cohort was 23.482 (p <0.001) and 3.816 (p <0.001), respectively, which
confirmed individual differences on the trajectories of depression for both cohorts.
With regard to the difference between the two, they showed a significant difference
in terms of the intercept of depression (initial value of depression,gn _pirth—cohort =
17.750, initial value of depression;gg; _ pirth—conort = 19-487; critical ratio for differ-
ence =9.888) and the slope (depression change rate,yyg_ pirth—conort = 0-068, depres-
sion change rate g7 _ pirm—conort = —0-253; critical ratio for difference = —3.383). To
be specific, when those in the 2000-birth-cohort became 8th graders, they initially
experienced a lower level of depression than the 1997-birth-cohort. However, over
time, the 1997-birth-cohort’s depression level decreased at a faster rate than that of
the 2000-birth-cohort. Subsequently, the gap in the depression levels between the
two decreased (See Fig. 1).

3.2.2 Multi-Group Analysis on Conditional Model: Difference Based on Cohort

Table 4 shows the result of conducting multi-group analysis on the conditional
model to verify the relations between the trajectories of depression and predictor,
and to verify whether such a correlation is observed in the difference between the
two cohorts. In this analysis, we first put the constraint of structural weight on each
group, and compared the constraint model with the non-constraint model. The result
indicate a significant difference in the conditional model between the two cohorts.
Table 5 shows the estimated parameters of the conditional model. The key find-
ings can be summarized as follows: (1) With regard to gender, female subjects had a
higher initial value of depression than male subjects in both cohorts (By400_pirth—cohort
= 0.189, p<0.001;,997_pirth—conort = 0-268, p<0.001). Thus, gender was found to
create the gap in the initial values of depression between the two. In addition, this
gap was maintained on the slopes in both cohorts even over time. What is notable
is that the effect of gender on the initial value of depression differed between the
cohorts (C.R.D. = 2.875), which verified that the initial value of depression differed
by gender between the two. (Compared with the past generations, the gender-based
gap in the initial value of depression has decreased recently). (2) The exercise time
during school class was found to have no correlation with the depression levels of
both cohorts. (3) The 2000-birth-cohort subjects who slept more had a lower initial
value of depression than those who slept less (B = —0.085, p<0.001). However,
those who slept more had a faster rate of increase in depression level than those who
slept less (B = 0.229, p<0.05). Thus, the gap in the initial values based on sleep
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Table 4 Conditional model: Fit indices and A2 test results of relevant model comparisons

Model x*df.p) CFI IFI RMSEA
(1) Non-constraint model 190.073 (df=33, p<0.001) 0.984 0.985 0.033
(2) Constraint model 232.094 (df=59, p<0.001) 0.983 0.983 0.026
2)-(1) Ay2 42.831 (df =26, p<0.05) 0.001 0.002 0.007

time differed within the cohort and decreased over time. In contrast, sleep time was
found to have no correlation with the depression level in the 1997-birth-cohort.

With regard to the family factors, the following observations were made: (1) Fam-
ily structure was found to have no correlation with depression in either cohort. (2)
The depression level in the 2000-birth-cohort was not related to household income,
while in the 1997-birth-cohort, the initial value of depression of those with a bigger
household income was lower than that of those with a smaller household income (f
= —0.066, p <0.05)—however, household income did not affect the change rate (
= —0.004, p=0.942); it thus generated the gap in the initial values of depression
within the group while maintaining the initial value over time. (3) Those who expe-
rienced abuse had a high initial value of depression in both cohorts (Bsn00_pirth—cohort
= 0.279, p<0.001; Bi997_pirth—conort = 0.324, p <0.001)—those experiencing more
severe abuse showed a slower increase rate in depression in the 2000-birth-cohort
(B = —0.644, p<0.001) and a faster decrease rate in depression in the 1997-birth-
cohort (B = —0.350, p <0.001); therefore, the gap in the initial values of depression
based on abuse decreased in both cohorts over time. (4) Those in the 2000-birth-
cohort experiencing neglect more frequently had a higher initial value of depression
than those experiencing it less frequently (B = 0.117, p <0.001), while neglect was
not related to the change rate (f = —0.087, p=0.465); thus, the gap in the initial val-
ues based on neglect was maintained at the same level over time. In the 1997-birth-
cohort, on the other hand, those experiencing neglect more frequently had a higher
initial value of depression than those experiencing it less frequently (f = 0.153,
p<0.001); those with a more frequent exposure to neglect had a faster decrease
rate (B = —0.115, p<0.05), and thus, the gap in the initial values based on neglect
decreased over time.

With respect to the school study factors, the results were as follows: (1) The time
spent in private learning had no significant relationship with depression in either
cohort. What is notable here is that the size of the effect that private learning time
exerted on the initial value of depression differed significantly between the cohorts
(C.R.D. = 2.002). This verified the difference in the initial values of depression
based on time spent in private learning between the two. (Among the past genera-
tions, those who spent more time in private learning had the tendency to suffer from
more severe depression; among the newer generations, however, those who spend
more time in private learning tend to suffer from less severe depression.) (2) The
time spent doing school assignments and assignments for private learning showed
no correlation with depression in either cohort. (3) Those in the 2000-birth-cohort
who spent more time doing extracurricular activities had a lower initial value of
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Table 5 Estimates of relations between depression trajectories and predictors according to cohort

Variables 2000-birth-cohort 1997-birth-cohort CRD

B b SE. B b S.E.

Individual Factor Gender— DP IC 1.589%** 0.189 0.228 2.557 0.268 0.248 2.875%*
Gender— DP SL 0.156 0.131 0.137 -0.085 -0.029 0.147

Exercise time— -0.123 -0.039 0.085 -0.154 -0.040 0.099
DPIC
Exercise time— -0.053 -0.118 0.051 0.096 0.080 0.058
DP SL
Sleep time —» DP  -0.366** -0.085 0.113 -0.152 -0.028 0.132
IC
Sleep time — DP  0.141* 0.229 0.068 0.115 0.069 0.078
SL

Family factors Family structure —  0.749 0.051 0432 0.285 0.019 0.419
DPIC
Family structure —  -0.290 -0.139 0.260 -0.300 -0.064 0.247
DP SL

Income — DP IC 0.020 0.003 0.238 -0.425 -0.066 0.187
Income — DPSL  -0.147 -0.133 0.143 -0.008 -0.004 0.110
Abuse — DP IC 0.469*%** 0.279 0.044 0.540 0.324 0.041
Abuse — DP SL -0.154*** -0.644 0.027 -0.181 -0.350 0.024
Neglect - DPIC ~ 0.225%**% 0.117 0.054 0.308 0.153 0.051
Neglect - DP SL  -0.024 -0.087 0.033 -0.072 -0.115 0.030
School study factors TSPL — DP IC -0.125 -0.037 0.106 0.179 0.047 0.109 2.002*
TSPL — DP SL -0.029 -0.060 0.064 -0.082 -0.069 0.064
TSDSA — DPIC  0.099 0.012 0.221 -0.045 -0.005 0.223
TSDSA — DPSL  -0.031 -0.026 0.133 -0.022 -0.008 0.132
TSDAPL — DPIC 0.087 0.014 0.207 0.085 0.013 0.196
TSDAPL — DP SL  0.026 0.029 0.124 -0.045 -0.021 0.116
TSDEA — DPIC  -0.263* -0.055 0.129 -0.126 -0.025 0.129
TSDEA — DPSL  0.098 0.144 0.078 -0.038 -0.024 0.076

RC — DPIC -0.773*%** -0.374 0.064 -0.602 -0.261 0.063
RC — DP SL 0.149*%** 0.506 0.039 0.157 0.219 0.037
RT — DP -0.111**  -0.083 0.039 -0.031 -0.021 0.038
RT — DP SL -0.016 -0.084 0.023 -0.011 -0.025 0.023

* p<0.05, ¥* p<0.01, *** p <0.001. DP =depression, IC=intercept, SL =slope

DP=depression, IC=intercept, SL=slope, TSPL=Time spent in private learning, TSDSA =Time
spent doing school assignments, TSDAPL=Time spent doing assignments for private learning,
TSDEA =Time spent doing extracurricular activities, RC =Relationship with classmates, RT =Rela-
tionship with teachers, CRD=critical ratio for difference (1.96=p-value 0.05; 2.58 =p-value 0.01;
3.29 =p-value 0.001)

depression than those who spent less time (p = —0.055, p<0.05), but the time
spent doing extracurricular activities was not related to the change rate (§ = 0.144,
p=0.208). Thus, the gap in the initial values based on this time was maintained over
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time. On the other hand, the time spent doing extracurricular activities showed no
correlation with depression in the 1997-birth-cohort. (4) In both cohorts, those who
had a closer relationship with classmates had a low initial value of depression (3
2000-birth—cohort = — 0-374, p <0.001; B1gg7_pirth—conort = —0.261, p<0.001). Further-
more, 2000-birth-cohort subjects with a better relationship with classmates showed
a faster increase rate in depression (f = 0.506, p <0.001), while 1997-birth-cohort
subjects with a better relationship with classmates showed a slower decrease rate
in depression (f = 0.219, p<0.001). Thus, the gap in initial values of depression
based on relationship with classmates decreased over time in both cohorts. (5) The
2000-birth-cohort subjects who had a better relationship with teachers had a low
initial value of depression (f = —0.083, p<0.01), and relationship with teachers
was not related to the change rate (f = —0.084, p =0.495); thus, the gap in the ini-
tial values based on relationship with teachers was maintained over time. In the
1997-birth-cohort, on the other hand, relationship with teachers had no correlation
with depression.

4 Discussion

For a longitudinal study covering three years, we carried out a comparative analysis
on the level of depression among the 2000-birth-cohort and 1997-birth-cohort using
8th as the base grade. For this, we used the data on the two cohorts from the KCYPS
collected by the NYPI—the 2000-birth-cohort data were taken from the fifth survey
(2014), sixth survey (2015), and seventh survey (2016); the 2000-birth-cohort data
were taken from the second survey (2011), third survey (2012), and fourth survey
(2013). Using this data, we conducted LGCM analysis and multi-group analysis.
The key findings and their implications are as follows.

First, we examined the trajectories of depression in the two cohorts—in the
2000-birth-cohort, it was maintained without any significant change, while in the
1997-birth-cohort, it showed a decline.

Second, the result of comparing the depression levels of the cohorts showed the
initial values and change rates verifying the presence of a significant cohort effect in
both—the depression level of the 2000-birth-cohort in the year its subjects became
8th graders were significantly lower than the depression level of the 2000-birth-
cohort in the year its subjects were 8th graders. In addition, the change rate of
the 2000-birth-cohort was not significant, whereas that of the 1997-birth-cohort
decreased significantly. Despite the difference in change rate, the cohort effect was
verified.

This result indicates a significant difference in the trajectories of depression
depending on cohorts. This is a new finding, which could not be verified in precedent
studies on adolescent depression, and it implies that the depression level had a cohort
effect when age was controlled. Increased consideration should be given to the phe-
nomenon of the depression level of a newer generation (2000-birth-cohort) decreas-
ing compared with that of an older generation (1997-birth-cohort), thus decreasing
the gap in the depression levels between the cohorts. This implies that the newer
generation’s mental health has improved compared with the older generation’s, and
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that the positive effect eventually diminishes over time. With respect to the cohort
effect of both in terms of the initial value and change rate, the following explanations
can be given. First, with regard to the decreased level of depression in the newer
generation of 8th graders compared with the older generation, it is speculated to
be the effect of preventative mental health programs for Korean adolescents—tests
were conducted among children and adolescents to examine their mental health.
The CPSQ measures problem behavior types: internalization (anxiety, depression,
stress, friendship), externalization (ADHD, defiant behavior disorder, conduct dis-
order), cognition (learning), misuse (drugs, Internet), psychosomaticization (convul-
sions, tics, eating disorders) were made into five sub-domains; responses were made
on a 4-point scale (Ministry of Education, 2018). Students selected by the CPSQ
are classified into ‘normal’ and ‘interested’. Specifically, students who need a sec-
ond screening test because their total score on emotional and behavioral problems
is higher than the standard score is selected as an ‘interested group.” This ‘interest
group’ is again managed by dividing it into ‘general management group’ and ‘prior-
ity management group’ with high problem severity, and is guided to receive diagno-
sis and treatment at local mental health promotion centers and specialized hospitals
(Ministry of Education, 2018). The Ministry of Education applied CPSQ for ele-
mentary school students and AMPQ (Adolescent Mental-health Problem-behavior
Questionnaire) for middle school students to test students’ mental health problems
in 96 schools nationwide, and named it ‘Student Emotion and Behavior Screening
Test.” After a pilot, the CPSQ Test was implemented throughout the country from
2012 onward. In other words, some cohorts received active intervention for mental
health such as CPSQ, while others did not. The status of such intervention can cre-
ate a noticeable discrepancy. What is interesting is that the 2000-birth-cohort sub-
jects represent the condition of adolescents from 2014 to 2016, which is after the
implementation of the CPSQ Test. The 1997-birth-cohort, on the other hand, repre-
sents the condition of adolescents from 2011 to 2013 before the implementation of
the CPSQ Test. In other words, it can be said that the 2000-birth-cohort must have
received active intervention since 2012, whereas the 1997-birth-cohort is less likely
to have. Such difference may have lowered the depression level significantly among
the newer generation of 8th graders (the 2000-birth-cohort) compared with the older
generation (the 1997-birth-cohort). This cohort effect has manifested similarly in the
life satisfaction of adolescents. Yoo (2020) conducted a comparative cohort analysis
on Korean adolescents’ life satisfaction, and verified the cohort effect between the
cohorts before and after conducting the CPSQ Test.

Along with this, the phenomenon of the gap in the depression levels based on
the cohorts of 8th graders diminishing over time (note: the depression level of the
newer generation increased insignificantly from 8th grade) may be associated with
the Disaster. Sohn (2014) conducted a study on indirect trauma in the generation
that experienced the Disaster and the generation that did not—the result showed
that 57.5% of the cohort of the Disaster suffered from a significant level of an indi-
rect post-traumatic stress disorder even though they did not experience the tragedy
directly. In the present study, the 2000-birth-cohort (2014-2016) had already experi-
enced the Disaster as 8th graders, while the 1997-birth-cohort (2011-2013) had not.
In other words, the newer generation (the 2000-birth-cohort) initially manifested a
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lower level of depression as 8th graders, with this level increasing insignificantly
over time unlike other generations’; this phenomenon can be seen as a cohort effect
between the generation that experienced the Disaster and the generation that did not.

Third, we conducted conditional model analysis and multi-group analysis to
examine the effect of predictor on the trajectories of depression and to verify the dif-
ference in cohorts in terms of the relationship between the predictor and trajectories
of depression. The result showed that depending on the predictor of the depression
trajectory, there was a discrepancy within each cohort as well as between the two
cohorts.

First, findings related to the personal factors were: (1) Gender was found to cause
a discrepancy in the initial value of depression within both groups, as female 8th
graders had higher initial values of depression than their male counterparts. In addi-
tion, such gender-based discrepancy in the initial value of depression was main-
tained in both cohorts over time. This is in line with the previous study finding that
the depression of female students is greater than male students (Akhtar, 2014; Park
et al., 2015). Therefore, when conducting interventions against negative psychologi-
cal emotions, it is necessary to put more focus on female students. What is notable
here is that the effect size of gender on the initial value of depression is consider-
ably greater in the 1997-birth-cohort than in the 2000-birth-cohort. In other words,
the gender-based discrepancy in depression level is less noticeable in the newer
generation than in the older one. This implies that gender-focused intervention has
been effective to an extent. Nevertheless, interventions focusing on female students
should be continued because gender-based discrepancy in depression level still exist
within each group. (2) Exercise time was not significantly related to depression in
either cohort. (3) Sleep time exerted a meaningful effect on the depression level in
the 2000-birth-cohort but not in the 1997-birth-cohort —those in the former who
slept more showed a significantly lower level of depression in the 8th grade. This
result supports the previous finding in Shin (2018)’s study that sleeping for less than
the ideal amount of time can increase the depression level. In the meantime, it is
necessary to conduct further research on the phenomenon of sleep time not showing
any significant correlation with depression in the older generation (the 1997-birth-
cohort) while exerting an essential effect on the depression level in the newer gen-
eration (the 2000-birth-cohort). In other words, investigation should be carried out
to verify whether there is a difference in sleep time depending on cohorts of Korean
adolescents, and to identify the factor that creates such a discrepancy.

Next, findings related to the family factors were: (1) Family structure was found
to have no correlation with depression in either cohort. (2) Household income
showed a significant correlation with depression in the 1997-birth-cohort but did
not exert any significant effect on it in the 2000-birth-cohort — 1997-birth-cohort
subjects with a bigger household income showed a lower level of depression than
those with a smaller household income. The discrepancy was maintained over
time. This result matches the previous study finding that smaller household income
makes it difficult for adolescents to acquire resources for completing their devel-
opmental tasks successfully, thus causing a sense of deprivation, which eventually
leads to psychological problems such as depression (Duncan & Brooks-Gunn, 1997;
Lim & Choi, 2016). In the meantime, the level of depress+ion caused by physical
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deprivation was not significant in the newer generation compared with the older one.
(3) Both abuse and neglect were found to be factors exerting a negative influence
on adolescents’ depression in the two cohorts—subjects experiencing abuse and
neglect more frequently showed a higher level of depression in 8th grade; in the
2000-birth-cohort, the discrepancy in the depression level based on abuse gradu-
ally decreased over time, while that based on neglect was maintained over time.
In the 1997-birth-cohort, the discrepancy in the depression level based on abuse
and neglect decreased over time. This result is in line with the finding from Sung
(2016)’s study that parents’ abusive and neglectful behaviors have a great impact on
their children’s depression. Therefore, it is important to provide parenting education
to would-be parents and carefully check in with families whether their children are
exposed to abuse or neglect.

Last, findings related to the school study factors were: (1) Time spent in
private learning, doing school assignments, and doing assignments for private
learning did not have a significant correlation with depression in either cohort.
However, the effect of time spent in private learning on the initial value of ado-
lescents’ depression was considerably different between the cohorts in terms of
direction—newer generation subjects who spent more time in private learning
showed a lower level of depression, while older generation subjects who did the
same showed a higher level of depression. This result can be interpreted as fol-
lows. In the past, time spent in private learning acted as a stressor and increased
the level of depression; in recent years, students can reduce their stress related to
school study by improving their grades through private learning. This is specu-
lated to lower the level of depression. (2) The time spent doing extracurricular
activities was significantly related to the depression in the 2000-birth-cohort,
whereas it had no essential correlation with depression in the 1997-birth-cohort
—those in the former who spent more time doing extracurricular activities had
a lower level of depression in 8th grade than those who spent less time. The
discrepancy was maintained over time. This result is similar to the aforemen-
tioned finding about the newer generation that contradicts the finding about the
older generation regarding the effect of time spent in private learning on depres-
sion. In the newer generation, time spent studying can be seen as a factor that
reduces anxiety about academic performance, as well as depression level. On
the other hand, extracurricular activities were found to be inversely correlated to
levels of depression and anxiety in the newer generation. Meaning, an increase
in time spent on extracurricular activities showed decreased levels in depression,
while other school study factors were not; with regard to the phenomenon, it can
be speculated that “school-record-based student selection” played a part. This
selection is a newly implemented system to reflect grades and extracurricular
activities in the screening of college applicants. Thus, “time spent in learning
other things” can apply. In other words, for the newer generation, engaging in
extracurricular activities is advantageous in scoring high in the college applica-
tion screening because as time spent in extracurricular activities increases, the
levels of anxiety and depression decrease.

This result can be interpreted as follows. In the older generation, stress level
rose as study time increased. However, the newer generation, which feels greater
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stress over academic performance than the physical stress related to study time, is
more motivated to reduce the stress related to grades than the physical stress. In
fact, according to the study by Song et al. (2014), there was a significant differ-
ence in the levels of stress and depression among elementary and middle school
students depending on the level of academic performance. It should, however, be
noted that time spent in private learning could cause other types of stress (com-
petition, sleep deprivation), while it can also be a choice for lowering the stress
related to school studies. With regard to the phenomenon of depression decreas-
ing with increase in study time, it can be speculated that Korean children and
adolescents have no choice but to tolerate other types of stress to reduce the
more serious one. Therefore, it is necessary to carefully investigate the interplay
of adolescents’ depression with time spent in private learning, academic perfor-
mance, and stress related to school studies. (3) Relationship with classmates and
teachers was found to exert a positive and important influence on adolescents’
depression in both cohorts—those who had a better relationship with classmates
and teachers had a lower level of depression in 8th grade. This result is similar
to the finding of previous studies that adolescents who have a deeper connection
with peers and trust them, and those who have a better relationship with teach-
ers have lower levels of anxiety and depression (Cho, 2009; Kim, 2002). In other
words, it is crucial for adolescents to have a good relationship with their peers
and teachers at school. Therefore, it is essential to check if adolescents are bullied
or alienated in school and provide guidance, while creating a good study environ-
ment and school atmosphere as a foundation for positive relationships.

5 Conclusion

This study analysed how Korean adolescents’ depression level changes over time
and whether such change is manifested among cohorts. The result led to a new dis-
covery that adolescents’ depression has both age and cohort effects. It is speculated
that the cohort effect may have been impacted by two major events: the CPSQ Test,
implemented nationwide in 2012, and the Disaster, which occurred in 2014. In addi-
tion, this effect was found in the relationships between gender and depression and
study time and depression. Such findings imply that intervention programs for the
mental health of children and adolescents need to consider the social environment
and systems (e.g., mental health screening and national disasters) that can change
from generation to generation. The findings also imply that the generation expe-
riencing the COVID-19 pandemic this year is likely to manifest a cohort effect in
various areas distinct from past generations. Therefore, such a cohort effect should
be further investigated and analyzed from multiple perspectives. Our findings are
expected to provide helpful insights to consider the cohort effect ensuing from vari-
ous social events, policies, and systems when establishing the basis for developing
an intervention for adolescents’ psychological, physical, social, and mental health.
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