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Associations between daily lifestyle characteristics and latent depressive
symptoms in elementary school children: A cross-sectional survey
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This study aimed to identify associations between daily lifestyle characteristics and latent depressive symptoms in young chil-
dren by analyzing self-reported questionnaire data. In 2011, in Nagasaki Japan, a cross-sectional survey of 1961 children aged
between 10 and 12 years was conducted. Children answered questionnaires that collected demographic information, along with
daily lifestyle characteristics, and were administered the Birleson Depression Self-Rating Scale for Children (DSRSC-J). The
mean age of the participants was 10.98 years (+0.83 standard deviation [SD]) with a mean DSRSC-J raw score of 11.61 (+6.34
SD). In total, 24.7% of participants reported depressive symptoms. A multiple logistic regression analysis revealed that depres-
sive symptoms were associated with female gender (odds ratio [OR]:1.86; 95% Cl: 1.48—2.33), experiencing growth (OR: 1.25;
1.07-1.44), a bedtime later than 11 pm (OR: 1.25; 1.01-1.66), skipping breakfast (OR: 1.55; 1.15-2.10), and not having a set dinner
time (OR: 1.65; 1.32-2.07). Conversely, absence of depressive symptoms was associated with involvement in school-related
athletic clubs (OR: 0.60, 95% CI: 0.48-0.76) and at home studying for at least one hour per day (OR: 0.67, 95% Cl: 0.54-0.84).
Depressive symptoms in young children were associated with social contact and their parent’s lifestyles. Non-experts in the
field of mental health who interact with young children should carefully note the presence of factors associated with depressive
symptoms as this would help children with latent depressive symptoms receive prompt and timely care.
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Introduction

Childhood depression is a common mental health problem
that presents a serious challenge for children. Major depressive
disorder (MDD) reportedly has a prevalence of 1-6% in
adolescents and does not disappear with age and transitions
to MDD in adults.'" Depressive symptoms in children can
lead to social and educational impairments, such as recurrent
suicidal ideation, reduced academic ability, and social with-

drawal.' MDD in children and adolescents is diagnosed
differently from that of adults as depression in children is
often expressed through aggression or frustration rather than
as depressed mood.?

It is important to devise precautionary measures that could
be applied when depressive symptoms in children are latent.
Engaging non-experts in mental health (e.g. teachers or sport
coaches) has been shown to be effective in preventing child-
hood depression.®* Since non-experts can observe lifestyle
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habits in children more easily, they should be aware of
straightforward indicators of depression in children. Further-
more, this information may prove to be useful compared to
structured interviews or biological indicators.?

Previous studies noted an association between adolescent
depression and daily lifestyle. For example, adolescent moods
are affected by breakfast consumption,*® and sufficient sleep
and physical activity are associated with reduced depressive
symptoms.”'" Conversely, watching television is associated
with significantly greater risk of developing depression.'*!?
Even playing video games is reportedly to be associated with
adolescent depression, particularly in Asia."*'® Moreover,
with the increased use of mobile phones and the internet,
excessive mobile phone use is reportedly associated with
children’s depression and sleep disturbances,'™"” while internet
use is correlated with depressive symptoms.'”'"* There are
various studies on the mental health in younger patients,
however most of these focus on high-schoolers or college
students.

To date, few studies have focused on examining the
associations of depressive symptoms in younger children,
particularly those of elementary school age. Therefore, our
study aimed to investigate factors associated with depressive
symptoms, with a particular focus on lifestyle factors of
young children from 10 to 12 years old. This may enable
non-experts to delineate symptoms of latent stage depression
in children based on daily lifestyle characteristics and allow
the identification of those at risk of mental disorders and
provide early appropriate interventions.

Materials and Methods
Procedure

This study was designed as a cross-sectional descriptive
study of school children in Sasebo City, a mid-sized city
located in Nagasaki prefecture. Sasebo City has an estimated
population of approximately 250,000 people, and houses
multiple military bases. From December 2010 to January
2011, a comprehensive survey of the lifestyle factors and
mental health status of all school age children was conducted
in Sasebo City and included all elementary schools, encom-
passing the 4"-6" grades.” We reanalyzed this survey data in
order to identify relationships between elementary school
children depressive symptoms and self-reported lifestyle
factors. This study was carried out in accordance with the
tenets of the Declaration of Helsinki, and was approved by the
ethics committee of Nagasaki University, Japan (approval
number: 1803103).
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Study questionnaire

The questionnaire was composed of 42 items that collected
demographic information including gender, age, grade, family
structure, and a depressive symptoms scale. Additionally,
lifestyle data were collected, which included daily meal
numbers, sleep habits, attitude towards schoolwork, extra-
curricular activities, leisure activities, and electronic media
use. The questionnaire was written using expressions easily
understood by children. Answers to each question were
selected from 2—4 choices, and questions with associated
answer choices included the following: 1) Do you eat breakfast?
(eat almost every day, 3-5 times a week, once or twice a week,
hardly ever), 2) Do you eat dinner at a fixed time? (not at a
fixed time, usually at a fixed time), 3) What time do you wake
up every morning? (before 7 am, between 7 am and 7:30 am,
between 7:30 am and 8 am, after § am), 4) Do you take part
in extracurricular activities in school? (I belong to an athletic
club, I belong to a cultural activity club, I belonged to a
club in the past but not currently, I do not take part in any
club activities), 5) Are you attending a cram school? (yes, no),
and 6) How long do you watch TV, excluding learning pro-
grams, per day? (I rarely watch TV, 30 minutes per day, one
hour per day, 2 hours per day, 3 hours per day). Regarding
extracurricular activities of Japanese children, almost all
students belong to one or more school-based clubs, which
may be divided into athletic or cultural clubs. The latter mainly
consists of school extracurricular programs, such as playing
the piano or calligraphy. In this questionnaire, children were
asked whether they were a part of an athletic or cultural club.

The students were informed of the aim and method of the
survey. Questionnaires were submitted anonymously, if a
student or his or her parents did not want to participate in the
survey, the student submitted a blank questionnaire. Written
explanations of the survey were distributed to participating
students and their parents or guardians prior to survey
administration. Children submitted their questionnaires in an
envelope, so that teachers were unable to see their answers.
Submission of a completed questionnaire was regarded as
the child and their parents having provided informed consent
to participate in the study. There were a total of 2055 ques-
tionnaires distributed to all students in Sasebo.

Variables used to assess depressive symptoms

Depressive symptoms were assessed using the Japanese
version of the Birleson Depression Self-Rating Scale for
Children (DSRSC-J).» The DSRSC-J is a self-reported
measure of depression, which consists of 18 items that assess
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affective, psychological, and somatic features of depressive
symptoms. This scale is appropriate for children 7-13 years
old and the questions are designed using expressions that are
easily understood by children. Cut-off points for positive
depressive symptoms were based on previous studies and a
score of <16 was defined as not having depressive symptoms
whereas a score =16 was defined as having depressive
symptoms.*

Statistical analysis

All analyses were performed using the Statistical Package
for the Social Sciences software, version 25 (SPSS, IBM
Co., Ltd., New York, United States). Continuous variables
were expressed as means with standard deviations (SD) and
categorical variables were expressed as percentages. Chi-
square and t-tests were used to assess characteristics, lifestyle
aspects, and depressive symptoms. Multiple logistic regression
analysis was used to determine lifestyle factors associated
with depressive symptoms in children. The dependent variable
was the group with depressive symptoms, having a DSRSC-
J raw score of 16 or greater, or not. Outcomes were expressed

Table 1. Study participant characteristics.

95

as an odds ratio (OR) with a 95% confidence intervals (CI).
A p value of <0.05 was considered statistically significant.
Independent variables included demographic and lifestyle
items such as gender, grades, wake time, bedtime, breakfast
consumption, stability of dinner times, engaging in extracur-
ricular activities, and use of electronic media. The group
without depressive symptoms were considered to be the
reference group. A stepwise backward selection method was
employed and criterion for variable removal was p>0.05.
Since the distributions of provided answers were highly
skewed, variables such as time spent watching TV, and time
spent playing games were regarded as categorical variables.

Results

Of the 2055 distributed questionnaires a total of 1961
were completed, yielding an overall response rate of 95.4%.
As shown in Table 1, 940 (47.9%) participants were boys.
The mean age was 10.98 years old (SD=0.83, range: 10-12
years old) and mean (£ SD) DSRSC-J raw score was 11.61
* 6.34 (range: 0-35).

Variables n %
Gender (boy/girl) 940/1021

(47.9%=boy)
Age 10.98 £ 0.83

(range 10-12)
DSRSC-J 11.61 = 6.34

(range 0-35)
Wake up after 7 am no/yes 1026/935 52.3/47.7
Go to bed after 11 pm no/yes 714/1247 36.4/63.6
Skip breakfast no/yes 1715/246 87.5/12.5
Have unstable evening meal time no/yes 1325/636 67.6/32.4
Study at home for more than one hour per day no/yes 845/1116 43.1/56.9
Belong to athletic club in school no/yes 812/1149 41.4/58.6
Attend cram school no/yes 1031/930 52.6/47.4
Belong to cultural extracurricular activity club no/yes 1457/504 74.3/25.7
Watch TV for more than 3 hours per day no/yes 1218/743 62.1/37.9
Play games (including computer game) no/yes 1070/891 54.6/45.4
Use the Internet no/yes 1308/654 66.7/33.3
Interact with friends via e-mail using a mobile device no/yes 1126/835 57.4/42.6
Talk to friend by phone no/yes 1048/913 53.4/46.6

Data are represented as n (%) or mean * standard deviation.

DSRSC-J: Birleson Depression Self-Rating Scale for Children.
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Table 2 compares children with depressive symptoms by
demographic and lifestyle characteristics. Participants with
depressive symptoms, namely a DSRSC-J score >16, composed
24.7% of the study sample. Depressive symptoms were more
frequent in girls, higher schoolers, individuals with bedtimes
after 11 pm, skipped breakfast, had an unstable evening meal
time, watched TV for more than 3 hours per day, interacted
with friends by e-mail on a mobile device, and those who
talked to friends with their phone. A lower frequency of
depressive symptoms was found among children who studied
at home an hour a day, were part of a school athletic club,
and among those who reported playing games. No statisti-
cally significant association was found between depressive
symptoms and children who woke up after 7 am, attended
cram schools, participated in cultural extracurricular activities,
or those who reported internet use.

Table 3 shows the results of multiple logistic regression
analysis that set the DSRSC-J score as the dependent variable
and demographic characteristics and lifestyle aspects as
independent variables. Results revealed that depressive
symptoms were associated with the female gender (OR:
1.86, 95% CI: 1.48-2.33), those experiencing growth (OR:
1.25, 95% CI: 1.07-1.44), going to bed after 11 pm (OR:
1.25, 95% CI: 1.01-1.66), skipping breakfast (OR: 1.55,
95% CI: 1.15-2.10), or those who reported having irregular
dinner times (OR: 1.65, 95% CI: 1.32-2.07). In contrast,
absence of depressive symptoms was associated with belonging
to an athletic club in school (OR: 0.60, 95% CI: 0.48-0.76)
as well as studying at home an hour a day (OR: 0.67, 95%
CI: 0.54-0.84).

Discussion

We investigated the relationship between depressive
symptoms and comprehensive lifestyle aspects of elementary
school-aged children. The results of this study suggest that
depressive symptoms were associated with young children
who experience irregular dinner time, stay up late at night,
and skip breakfast, Furthermore, participating in school athletic
clubs and studying for an hour a day at home are associated
with an absence of depressive symptoms.

Our findings that depressive symptoms were more common
in girls when compared to boys, and that experiencing
growth and female hormonal changes were related to de-
pressive symptoms, were similar to the findings of previous
studies.'?*?® The depressive symptoms prevalence among
elementary school students in Sasebo City was 24.7%, during
the studied period, and this was higher than what has been
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previously reported in studies examining comparable popu-
lations in Asia. The prevalence of depression in 11-year-old
children was previously reported to be 0.4-2.2%.' With
regards to similar Asian studies, a 2011 Korean study of
approximately 80,000 students reported that the prevalence
of adolescent depression was 1.1%,> whereas a study of
82,592 students in China suggested a prevalence of 1.3%.%
However, a Japanese junior high school study enrolling 409
participants found that 24.9% of students were in a depressive
state,'” similar to what is reported in this current study. It is
difficult to directly compare findings of depressive symptoms
across studies as the symptom scales used to assess childhood
depression were different. There are various mental health
disorders in children, some which may present similar to
depression, such as psychosis, autism spectrum disorder, and
attention deficit disorder.” In the current study, children who
scored above the cut-off point on the DSRSC-J were classified
as having depressive symptoms. However, it is possible that
some of these cases may not have been true clinical depression.
The current study showed that skipping breakfast and
having irregular dinner times were associated with depressive
symptoms, which is generally consistent with previous studies
in children.®® This study also found that irregular dinner
times had a greater odds ratio compared to skipping break-
fast in developing depressive symptoms. Regarding sleep,
the results of the current study were also similar to what has
been previously reported.” The current study found that
depressive symptoms were more closely associated with
staying up late at night rather than waking up earlier.’*' A
later dinner time often results in a later bedtime, and we
anticipated that these two items might occur together. If we
were to assume that parents are primarily responsible for
preparing dinner, then parental lifestyles may affect dinner
times and, consequently, the mood and bedtime of their children.*
Several studies have reported that exercise habits are
associated with a reduction in depressive symptoms.™' The
results of this study also showed that children who partici-
pated in athletic clubs had a lower prevalence of depressive
symptoms. Attending cram schools has been regarded as a
major stressor for children; however, we found no statistically
significant relationships between attending such a school
and depressive symptom in the multiple logistic regression
analysis. In addition to exercise habits, we also found that
studying at home for more than an hour a day was associated
with an absence of depressive symptoms. Other studies have
shown that parents can influence their child's mood.*'**
These findings indicated that children who spend time with
their parents may have a decreased prevalence of depression,
and that studying did not influence the mood of younger children.
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Table 2. Comparison of characteristics and lifestyle variables between children with and without depressive symptoms.

Variables Without depressive ~ With depressive P-value
symptoms symptoms
(n=1477)" (n=484)"
75.3% 24.7%

Gender (boy/girl) 770 (81.9%)/ 170(18.1%)/ <0.0001
707(69.2%) 314 (30.8%)

Age 1091 £ 0.83 11.18 = 0.79 <0.0001

Wake up after 7 am no/yes 775(75.5%) / 251(24.5%) / 0.83
702(75.1%) 233(24.9%)

Go to bed after 11 pm no/yes 582(81.5%) / 132(18.5%) / <0.0001
895(71.8%) 352(28.2%)

Skip breakfast no/yes 1320(77.0%) / 395(23.0%) / <0.0001
157(63.8%) 89(36.2%)

Have irregular evening meal time no/yes 1047(79.0%) / 278(21.0%) / <0.0001
430(67.6%) 206(32.4%)

Study at home for more than one hour per day no/yes 610(72.2%)/ 235(27.8%) / 0.006
867(77.7%) 249(22.3%)

Belong to athletic club in school no/yes 543(66.9%) / 269(33.1%) / <0.0001
934(81.3%) 215(18.7%)

Attend cram school no/yes 780(75.5%) / 251(24.3%) / <0.753
697(74.9%) 233(25.1%)

Belong to cultural extracurricular activity club no/yes 1103(75.7%) / 354(24.3%) / 0.51
374(74.2%) 130(25.8%)

Watch TV for more than 3 hours per day no/yes 945(77.6%) / 273(22.4%) / 0.004
532(71.6%) 211(28.4%)

Play games no/yes 782(73.1%) / 288(26.9%)/ 0.013
695(78.0%) 196(22.0%)

Use the internet no/yes 998(76.3%) / 310(23.7%) / 0.165
479(73.4%) 174(26.6%)

Interact with friends using a mobile device no/yes 882(78.3%)/ 24421.7%) / <0.0001
595(71.3%) 240(28.7%)

Talk to friends by phone no/yes 809(77.2%)/ 239(22.8%) / 0.041
668(73.2%) 245(26.8%)

DSRSC-I: Birleson Depression Self-Rating Scale for Children.
Data are represented as n (%) or mean * standard deviation * p values are shown for Chi-square test for categorical variables and t-test for
continuous variables. * Students with a DSRSC-J score of <16; " Students with a DSRSC-J score of >16.

Table 3. Multiple logistic regression analysis of the factors associated with depressive symptoms.

Variables OR 95% CI P value
Gender (girl) 1.86 1.48-2.33 <0.0001
Age (years) 1.25 1.07-1.44 0.004
Go to bed after 11 pm (yes) 1.25 1.01-1.66 0.039
Skip breakfast (yes) 1.55 1.15-2.10 0.004
Have an unstable dinner time (yes) 1.65 1.32-2.07 <0.0001
Belong to athletic club in school (yes) 0.6 0.48-0.76 <0.0001
Study at home for one hour per day(yes) 0.67 0.54-0.84 <0.0001

Data are expressed as odds ratios (ORs) with 95% confidence intervals (CI), with p values < 0.05 being considered statistically
significant. The dependent variable was the group with depressive symptoms or not.
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It has already been noted that exposure to media influences
childhood psychiatric symptoms. Addiction, aggression, and
depression have often been discussed as being associated
with consumption of media including television, portable
music, mobile phones, video games, and internet social network
services.'>? It is also apparent that Asian school children are
particularly prone to depressive symptoms associated with
media use when compared to children in other countries."”
However, this study did not identify a relationship between
depressive symptoms in children and the time spent watching
TV, using the Internet and mobile phones. These apparent
differences across studies may be due to the fact that partici-
pants enrolled in previous studies were predominately high
school or college students, and relationships between electronic
media use and depression in younger children have not been
examined in sufficient detail. Prior studies have also suggested
that there is an association between playing games and
depressive symptoms in adolescents. However, we did not
find a correlation between playing games and depressive
symptoms in the current study. We found that not all electronic
media used was related to depressive symptoms, however,
media that reduced social contact times were conversely
associated with depressive symptoms.

We investigated a wide range of lifestyle characteristics
common in children in order to investigate how these may
influence odds ratios related to latent depressive symptoms.
Although the results of this study were similar to those of
previous studies, a notable strength of our study was that we
focused on evaluating elementary school aged children. Fur-
thermore, the identified lifestyle factors would be meaningful
to both clinicians and laypersons with regards to identifying
underlying psychiatric issues. More accurate identification
of lifestyle factors associated with depressive symptoms
could reduce false-positive cases of childhood depression.
The current study suggests that parents and societal contacts
are central lifestyle aspects that associated with a decrease in
self-reported depressive symptoms in children. Thus, it is
important to evaluate parental lifestyles and attitudes outside
the home when assessing the potential underlying mental
health issues in children.

It should be noted that this study was also subject to limi-
tations. First, this was a cross-sectional study and therefore
we were unable to establish the causality of our findings.
Second, we analyzed the data obtained through self-admin-
istered questionnaires, which is not as accurate in assessing
the mental state of children compared to a structured interview.
Third, since the study participants included only children
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living in Sasebo City, it is difficult to generalize our findings
to all Japanese children. Fourth, there were potential con-
founding factors that were not assessed in this study including
family income, school records, omega fatty acid consumption,
and comorbidities (e.g. autistic spectrum or attention deficit
hyperactivity disorders), all of which may affect depressive
symptoms. Lastly, since smartphone use has more recently
become ubiquitous in younger children, the data set that we
analyzed did not accurately capture such a change. Future
studies should examine the relationships between depressive
symptoms in the context of more recent technologies used
by young children.

Conclusions

This study found that depressive symptoms in children
were associated with several lifestyle aspects related to
meals, sleep habits, and extracurricular activity participation.
Furthermore, we found that depressive symptoms were
influenced by social contacts and parental lifestyles. These
findings suggest that non-experts in the field of mental health
who regularly interact with young children may be able to
use these factors to identify children who are at risk of devel-
oping depression. This could help children with latent de-
pression to receive timely interventions, and thereby improve
the treatment and prevention of childhood depression.
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