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The longitudinal effects of children’s temperament on maternal depression:
A hierarchical linear modeling approach
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Purpose: This study aimed to identify the longitudinal effects of children’s temperament on maternal depression. Methods: Data
from a longitudinal cohort of the Panel Study of Korean Children (PSKC) from 2010 to 2012 were analyzed using hierarchical
linear modeling. The survey included 1,721 mother-child dyads. The mothers reported on their children’s temperament and on
maternal depression. The children’s temperament was measured by the Emotionality, Activity and Sociability-Temperament
Survey for Children-Parental Ratings, while maternal depression was measured by the Kessler 6 Psychological Distress Scale.
Results: The results showed that both children’s temperament and maternal depression were relatively stable when the children
were between the ages of 2 to 4. The mean maternal depression scores were 11.83 in 2010, 11.88 in 2011, and 11.75 in 2012.
There were significant negative correlations between the maternal depression scores and children’s ages, and sociability and
activity subdomain scores ranged from r=-.05 to -.11 (p<.05). There was a significant positive correlation between children’s
emotionality subdomain scores and maternal depression scores (r=.35, p<.001). Children’s temperament rament (emotionality:
B=0.26, activity: §=-0.07, and sociability: #=-0.03) were significant factors in maternal depression. Conclusion: These findings
indicate the need for the early assessment of and intervention for children’s temperament and maternal depression. The results
of this study will provide basic data for the development of nursing education programs related to early assessment and
intervention to improve the health and quality of life of young children and mothers.
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Introduction

Depression is highly prevalent disease worldwide and is a major
concern for public health. Depression, especially in development
crisis situations that transform into mothers, threatens mothers’
own health. Maternal depression has been shown to have negative
consequences on children’s social, emotional, and behavioral
development and adaptation, and can contribute to psychological
and behavioral disorders in children. In other words, the
depression of the mother undergoes a chronic course, which in
turn affects the role and function of the mother and may

negatively affect the health, development, and family processes of

the child over the long term [1-4]. Therefore, it is necessary to
pay attention to mother depression, which is a woman who is at
higher risk of depression than men and has a significant effect on
the development and health of the child [5]. In a meta-analysis of
193 studies that examined the effects of maternal depression on
children, results demonstrated that the earlier children were
exposed to their mother’s depression, particularly if exposure
occurred during the first year of life, and if a mother has had a
relapse in symptoms, contributed to the development of children’s
psychopathology [3]. Similarly, following a sample of children
over a period of 18 years, Comas, Valentino, and Borkowski [6]

reported that children who were exposed to maternal depression
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during early childhood (e.g., at the ages of three and five) had a
lower executive function at age 18 than children who were not
exposed to maternal depression. In other words, the timing and
duration of young children’s exposure to maternal depression
appear to have negative consequences on children’s short-term and
long-term development. Therefore, understanding the relationship
between maternal depression and related variables and their
influence depending on children’s age would be beneficial for
clinicians and researchers alike. However, the majority of studies
have focused on mother’s postpartum depression with research on
maternal depression occurring after that period being limited [5,7].

Research that has examined factors that affect maternal
postpartum depression have explored the variables of maternal age
[7], depression during pregnancy [7], history of depression [7],
postpartum complications [7], self-efficiency [5], parenting
efficacy [7], social support [S], smoking [5], and developmental
problems in their children [7]. In recent years, attention has been
paid to the influence of children’s individual differences, such as
temperament or personality [8,9]. Temperament can be defined as
a personality characteristic that encompasses emotionality, activity
level, attention to attention, and self-regulation observed from the
beginning of life [9]. Traditionally, the children’s temperament is
viewed as being like personality but emphasizes biological traits
and emotions rather than personality. Research has been
conducted to distinguish between temperament and personality,
with the consensus being that temperament is like personality in
that it is inherent in nature and lasts for a long time. In addition,
a child’s temperament cannot be categorized based on a single
aspect or trait, and these patterned characteristics are present in
children in infancy and have been influenced by both genetic and
environmental factors and become more stable as the child ages
[1]. The categories used to describe temperament have used a
variety of labels; however, Buss and Plomin [10] categorized
temperament in terms of 1) emotionality, which means the
intensity of emotional expression such as crying, anger, fear, and
sadness, 2) activity, which means to the level and speed of bodily
movements, and 3) sociability, which means to cohesion with
others and level of shyness.

This temperament of a child affects the development of the
mother-child relationship, depending on how the child’s
temperament is perceived by the mother. Mothers with postpartum
depression were more aware of the difficulty in their infants’
temperament than mothers without depression [11], and this is

affecting the mother’s role to feel difficult [9]. In a study that

92

Kim, Chul-Gyu et al.

used data of the Panel Study of Korean Children (PSKC), infant’s
temperament as assessed by their negative emotions between 11
and 18 months was found to be a factor influencing maternal
depression [5]. Thus, children’s temperament was identified as
being a variable related to maternal depression. Although the
mother-child relationship is a dynamic interaction involving their
emotions and behaviors, previous studies have primarily focused
on the unidirectional negative emotional, behavioral, and
developmental consequences of maternal depression of children
[3]

The relationship between mother and child is a dynamic
reciprocal relationship in which emotions and actions are
exchanged with each other. Banard’s Child Health Assessment
Interaction Theory consists of three concepts: the caregiver, the
environment, and the child [12,13]. Mother-child interaction can
be defined as a reciprocal, goal-directed partnership process that
includes both mother-child and dyadic behavioral modalities and
includes elements of sensitivity, responsiveness, and stimulation of
child development [14]. Thus, further research is needed to
examine not only to the effect of a mother’s psychological state
on her child’s development but also the effect of the child’s
behavior on maternal depression, and the reciprocal relationship of
the mother and child. According to the transactional model
proposed by Sameroff [15], the relationship between parents and
children is described as an advanced exchange that bidirectionally
affects each other over time, with the influences interacting in the
context of the individual. However, evaluating the influences of
this bidirectional causal relationship in cross-sectional design is
not possible, and can only be confirmed through longitudinal
studies using data from multiple viewpoints to assess transactional
influences [16]. In a longitudinal study, Allen et al. [1] found a
long-term association between offspring personality and maternal
depression. Cross-sectional studies can only identify the effect on
transient effects, and have limitations in not clearly explaining the
relationship between variables. In particular, it is difficult to find
studies on the mutual effect of maternal depression and children's
temperament in Korea. Therefore, the purpose of this study is to
identify the longitudinal causal relationship between the child’s
temperament (e.g., emotionality, activity, and sociability) and
maternal depression in a sample of mother-child dyads as the
children age from two to four years. This study was conducted as
secondary data analysis to understand and investigate the
associations of children's temperament and maternal depression in

Korean mother-child dyads using longitudinal cohort data for the
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third wave (2010), fourth wave (2011), and fifth wave (2012) of
the Panel Study of Korean Children (PSKC). This study was
conducted to provide basic data for the development of nursing
education programs related to early evaluation and intervention to
improve the health and quality of life of infants and young

children and mothers.

Methods
Sample

This study utilized the longitudinal cohort data of PSKC for the
third to fifth wave (2010 - 2012) following the regulations on the
disclosure and management of primitive data of Korea Institute of
Child and Education. The panel study of Korean children is a
ten-term, long-term study from 2008 to 2020, and primary data
were collected from 2,078 neonates born in medical institutions in
South Korea from April 2008 to July 2008. For the analyses used
in the current study, the sample included 1,721 mothers who
responded to the survey of all the variables used in this study
during the third to fifth wave (2010 to 2012), such as maternal
depression, maternal employment, and child’s temperament, were
selected as the subjects of analysis from the first sample of
Korean Children in 2008. The reason for using the data from this
period was to confirm the temperament when the age of the

primary survey subject reached 2-4 years of age.

Variables

The variables used in this study were employment status as a
maternal characteristic along with temperament, sex, and age as
characteristics of the children based on previous research. The
maternal depression and related factors were considered with the
Panel of Korean Children 3-5th wave (2010-2012) data collection
for this study.

@ Maternal depression

Maternal depression was assessed using the Kessler Depression
Scale. This scale was designed by Kessler et al [17]. to measure
the mental health of the general population in the U.S. Health
Interview Survey. The scale includes six questions that are rated
on a five-point scale, with scores ranging from 6 to 30 points.
Scores are expressed as 1=not feeling at all to 5=always feeling,

and higher scores indicated higher levels of depressive

https://doi.org/10.5977/jkasne.2022.28.1.90

symptomatology. If the total score was 6-13 points, it was
classified as being at a normal level, 14-18 points were classified
as having mild/moderate depression, and 19-30 points were
classified as severe depression. The reliability of Cronbach’s a
was .89 in the original study by Kessler et al. [17], .89 in the
Korean child panel preliminary study in 2007, and .91 in the
present study.

® Child Temperament

The EAS (The Emotionality, Activity, and Sociability
-Temperament Survey for Children-Parent Ratings) developed by
the Panel of Korean Children was used to assess child
temperament [18]. The Panel of Korean Children surveyed the
EAS in waves 1 to 5. Sociability was not investigated in the Ist
and 2nd rounds, and temperament was measured in the 3rd and
S5th waves with the same instrument including sociability. The
EAS scales used in the data of this study were a 5-point Likert
scale ranging from 1=not at all to 5=agree strongly and consists
of a total of 20 items, with total score ranging from 20 to 100
points. The parent-report version of the EAS consists of three
subdomains: Emotionality (5 items), Sociability (10 items), and
Activity (5 items). In this study, the total score of each subdomain
was used. A high score on the Emotionality subdomain means
that the child displays a high level of negative emotions, a high
score on the Activity subdomain indicates that the child likes to
move and has an active and busy character, and a high score on
the Sociability subdomain means that the child is outgoing and

sociable with other people and less shy.

Ethical Considerations

This study analyzed secondary data that guaranteed the
anonymity and confidentiality of the subjects and was conducted
after receiving the approval of IRB (No: CBNU-201808-SBETC
-703-01) from the C-University Bioethics Review Committee to

which the researcher belongs.

Data Analysis

The collected data were analyzed using the “nlme” package of
R (version 3.1-137). The demographic characteristics of the
mothers and children and the characteristics of the depression
-related variables were calculated by the percentage and

frequency, the mean, and the standard deviation. The temperament
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and maternal depression of the children by year showed the mean,
standard deviation, minimum value, and maximum value. Pearson
correlation coefficients among continuous variables such as
mother’s depression, mother’s age, child’s age, and child’s
temperament (emotionality, activity, and sociability) were calculated
and used to screen for multivariable analysis. These values are
averaged across years.

The segmentation and regression coefficients were estimated
using a hierarchical linear model. The data analyzed in this study
are Cohort data. Maternal depression, mother’s employment status,
child’s age, and child’s temperament (emotionality, activity, and
sociability) were collected every year from 2010 to 2012. Since
each data was repeated measurement data, it was necessary to
estimate random variability between subjects (inter-subject random
variability) and random variability within subjects (intra-subject
random variability), so a final model was calculated using a
hierarchical linear model for repeated measurement data. The
intraclass correlation (ICC) of the null hypothesis model was
obtained to confirm the need for a hierarchical linear model.

In the hierarchical linear model, mother’s job, children’ s age
and temperament (e.g., sociability, emotionality, and activity) were
used with time-varying covariance. In the covariance that did not
change with time, the sex of the child was used. The maximum
likelihood estimation method and the likelihood ratio test with a

significance level of .05 were used to search the optimal model.

Results

Kim, Chul-Gyu et al.

Demographic Characteristics

Table 1 summarizes the demographic characteristics of the
mothers and children. The mean age was 32.80 years (Standard
Deviation [SD]=3.63) with 53.2% of the mothers being between
30 and 34 years old. Of the mothers, 70.4% had more than
bachelor’s degree, and 32.8% were currently employed. The sex

of children was 51.4% in boys and slightly more than girls.

Outcome Variables

The mean maternal depression scores were 11.83 (SD=4.17) in
2010, 11.88 (SD=4.52) in 2011, and 11.75 (SD=4.50) in 2012
without significant change. Children’s emotionality, activity and
sociability scores were not significantly different from year to
year. The mean emotionality subdomain scores for children in
2010, 2011, and 2012 were 14.22 (SD=3.08), 14.36 (SD=3.07),
and 13.99 (SD=3.20), respectively. The mean scores each year for
the children’s activity subdomain were 19.51 (SD=2.95), 19.08
(8D=3.00), and 18.79 (SD=3.01), and for the children’s
sociability subdomain were 34.88 (SD=5.32), 34.48 (SD=5.36),
and 34.75 (SD=5.26), respectively (Table 2).

Correlations Between Variables

There were significant negative correlations between the
maternal depression score and children’s age, and sociability and

activity subdomain scores ranging from r=-.05 to -.11. However,

Table 1. Demographics and General Characteristics in the First Year, 2010 (N=1,721)
Characteristics Categories n (%)
Mother’s age <25 24 (14)

25-29 261 (15.2)
30-34 916 (53.2)
35-39 456 (26.5)
>40 64 (3.7)
Mean+SD 32.80+3.63
Mother’s education” High school or less 477 (29.6)
College 403 (25.0)
University or more 733 (45.4)
Mother’s job Yes 564 (32.8)
No 1,157 (67.2)
Child’s sex Boy 884 (51.4)
Girl 837 (48.6)

P -
No response is excluded
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there was not significant negative correlations between the
maternal depression score and mother’s age (r=-.02, p=469).
There was a significant positive correlation between children’s
emotionality subdomain scores and maternal depression scores

(Table 3).

Factors Influencing Maternal Depression

To identify the factors affecting maternal depression as the
child’s age increases, a hierarchical regression model of mother’s
depression is calculated by using mother’s job, child’s age, sex
and sociability, emotionality, and activity temperament, respectively.
The ICC (Intraclass Correlation) of the null hypothesis model was
.53 (p<.001), which justifies using a hierarchical model.

The final hierarchical regression model is as follows.

E(yi) = Bo+Br(MtJobyy+Bx(ChSexiy+B3(hAge;)+ B4 ChSocy)+
B(ChEmty)+Bo(ChActy)y;
yij = E(Y[l)+u[+E(y[l)6&j

MtJob : Mother Job{O0=None or student 1=Having job
ChSex : Child Sex{0=female 1=male
ChAge : Child Age in months
ChSoc : Child Social Score

ChEmt : Child Emotion

ChAct : Child Activity

E(yy): Expectation of yj
ui ~ N(O, 01%)
& ~ N0, 0)

Children’s scores on the emotionality, activity, and sociability
subdomains of the EAS were significant factors for predicting
maternal depression scores. As children’s negative emotions
increased, their mother’s depressive score increased, and as
children’s activity level increased, mother’s depressive score
decreased (Table 4). The standard deviation of the inter-subject
variability was estimated to be 2.73, and the standard deviation of
the intra-subject variability was 0.08. A power error model was

used, and the exponent (©) was estimated as 1.50.

Discussion

The purpose of this study was to examine the patterns of
childhood temperament and maternal depression in a sample of
1,721 mothers and their children who participated in the third,
fourth and fifth year of the PSKC. In addition, in order to
investigate the effect of children’s temperament of the mother on
the depression of the mother, we used longitudinal data and a
hierarchical linear model to identify causal relationships over time,
which are novel aspects of the current study.

Our results demonstrated several key findings. First, the three
temperament subdomains (i.e., emotionality, activity, sociality) and
maternal depression scores were all relatively stable over time.
These results are consistent with previous studies that have
reported the temporal stability of parent-reported child’s
temperament [19] and maternal depression [20-23] and
suggestions that children’s temperament and maternal depression
and they are affected by previous temperament traits or depressive

symptoms, rather than being temporary attributes. The lack of

Table 2. Means, Standard Deviations for Studied Variables (N=1,721)
Variables Year Mean+SD Min Max
Maternal depression 2010 11.83+4.17 6 29
(Range 6~30) 2011 11.88+4.52 6 30

2012 11.75+4.50 6 30
Child’s temperament: Emotionality 2010 14.22+3.08 6 25
(Range 5~25) 2011 14.36+3.07 5 25
2012 13.994+3.20 5 25
Child’s temperament: Activity 2010 19.5142.95 7 25
(Range 5~25) 2011 19.08+3.00 9 25
2012 18.7943.01 8 25
Child’s temperament: Sociability 2010 34.88+5.32 11 49
(Range 10~50) 2011 34.48+5.36 14 49
2012 34.75+5.26 12 50
https://doi.org/10.5977/jkasne.2022.28.1.90 95



awareness of the influence of children’s temperament on the
long-term patterns of maternal depression suggests the importance
of early intervention shortly after the birth of the child, as this
relationship can have negative consequences for children and
mothers [24]. Given the results of this study, early evaluation and
intervention are needed to identify and treat maternal depression,
considering the temperament of young children.

Studies have also reported that temperament persists similarly to
personality. But children’s temperament is malleable in infancy
and early childhood, and reactivity to control and response
inhibition do not late Thus,

appear until infancy [25].

temperament can be modified and influenced by the child’s

Kim, Chul-Gyu et al.

interaction of the environment and experience [25,26]. Since the
positive aspects of children’s temperament (e.g., low emotionality,
high

depressive symptoms experienced during early childhood, and the

sociability) may contribute to decreases in maternal
relationship between maternal depression is known to contribute
to subsequent behavioral and cognitive traits in children, a system
should be established to identify and address temperament
characteristics before the start of children’s formal education [6].
Temperament-based education and parenting programs to help
build positive parenting skills to help mothers develop a better
understanding of their children are needed. Such programs should

focus on increasing maternal awareness of children’s innate

Table 3. Correlations among Studies Variables (N=1,721)
Variables J 2 < 4 5 €
r (o r (o) r (o r (p) r (0 r (o)
1. Maternal depression 1.00
2. Child’s age -.05 1.00
(.017)
3. Child’s temperament: Emotionality 35 -.00 1.00
(<.001) (.856)
4. Child’s temperament: Activity -.07 -.08 -.05 1.00
(.001) (<.001) (.028)
5. Child’s temperament: Sociability -11 .00 -19 58 1.00
(<.001) (.960) (<.001) (<.001)
6. Mother’s age -.02 .06 -.07 -12 -.05 1.00
(469) (.005) (.001) (<.001) (.023)
Table 4. Hierarchical Linear Model of Mother's Depression over time
(a) Fixed effect
Parameter Categories Estimate Standard error t-value p-value
Intercept 3o 10.17 0.54 18.82 <.001
Mother’s Job 3; No 0
Yes -0.16 0.12 -1.38 166
Child’s Sex [3» Girl 0
Boy 0.13 0.15 0.87 .380
Child’s Age 33 -0.01 0.00 -1.53 125
Child’s Temperament: Sociability (34 -0.03 0.01 -2.51 012
Child’s Temperament: Emotionality (35 0.26 0.02 15.06 <.001
Child’s Temperament: Activity B¢ -0.07 0.02 -3.65 <.001
(b) Random effect
Parameter 95% Lower bound Estimate 95% Upper bound
2.59 2.73 2.87
0.06 0.08 0.11
(c) Residual error: Power model
Parameter 95% Lower bound Estimate 95% Upper bound
1.37 1.50 1.64
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temperament characteristics and understanding its role in the
development of young children and the parent-child relationship
[27].

Second, children’s temperament (emotionality, activity, sociability)
was found to have a statistically significant effect on maternal
depression. In other words, as children have more negative
emotionality, the less likely they are to have high levels of
activity and sociability, which then, in turn, increases the
depression in mothers. These results support the transactional
model of parent-child relationships proposed by Sameroff [15],
suggesting that the temperament of the child and the depression
of the mother are bidirectionally influencing each other over time.
This suggests that children’s temperament and maternal depression
are organically related. To fully understand the relationship
between children’s temperament and maternal depression,
researchers need to consider not only how the children’ s
temperament is influenced by maternal depression but also the
concurrent and subsequent effects of child temperament on
maternal depression.

Although there are few studies that we can directly compare
with the current results given the age range of children and the
methods of assessing temperament, one study [21] that examined
negative emotionality in one-year-old children showed results that
were similar to the current findings and also reported that
mother’s depression at age two then affected mother’s parenting
behavior when their children were three years old. Parents with
children who have challenging temperament including a high
level of negative emotionality are at increased likelihood for
experiencing significant depression while parenting [28], which
supports the current findings that indicate that there are
bidirectional influences between child temperament and parents’
negative parenting behavior [19]. In addition, research [9] has
shown that there is a positive relationship between prenatal
depressive symptomatology and postnatal depression such that
high levels of postpartum depressive symptomatology are
positively associated with difficult infant temperament, which is
consistent with the current results. Therefore, it may be necessary
to provide specialized support to mothers of children with difficult
temperaments to help them establish what they need to do when
the child is overly emotional and hard to sooth and to help them
establish good dietary habits [8]. Therapeutic interventions for
these mothers and children should include ways to positively
manage maternal depression and mothers’ emotions, as well as

education regarding behavior management skills to cope with

https://doi.org/10.5977/jkasne.2022.28.1.90

children’s crying, diet, and sleep. These interventions should also
support the development of mother-child synchrony, in which
depressed mothers develop their parenting role as a mother and
focus on increasing their harmony and attunement with the child’s
temperament [24]. If a mother can have intimacy with her child,
even when depressive symptoms persist, she is better able to adapt
to her role as a mother. Therefore, mothers of children with
challenging temperaments need intervention programs that include
clements such as education to increase their responsiveness to
their children and encourage mother-child intimacy [24]. Further
research is needed to focus on developing interventions that
reduce parental stress and increase parents’ coping resources when
children have high negative emotionality, low activity, and low
sociability [6].

Using a longitudinal design, we found further support for the
need for interventions focused on improving early relationships
and environments for depressed mothers’ children. In a study by
Yan and Dix [23], maternal depression and mother-child mutual
responsiveness in early childhood were found to be interdependent
with time. Thus, the sensitivity or reactivity of a mother when
directly responding to an infant’s signal may help the child adjust
her attention and emotions, as depressed mothers are at increased
risk for the lack of sensitivity to the needs and signals of infants,
have difficulty in responding appropriately to their children, and
experience more stress related to parenting [29]. Establishing and
implementing concrete measures to increase maternal sensitivity or
responsiveness that encourages positive relationship experiences
with their children in early childhood is needed [30,31]. In
addition, as primary caregivers need to develop healthy and
appropriate parenting skills to promote children’s optimal
development, especially neurocognitive development, it is
important to ensure that primary caregivers do not mistreat or
abuse the child [6].

The results of this study showed that children’s temperament
and mother’s depression had an influence on each other. However,
in Hanington et al [32]’s study which confirmed the relationship
between parental depression and children’s temperament at 2 time
points when children reached 6 and 24 months of age, there was
reported little evidence for the effect of child temperament on
parental depression. To confirm the validity of this study, it is
necessary to further study the influence of the children’s
temperament characteristics in early childhood on maternal
depressive symptoms using longitudinal data. In addition, since

there is a possibility that the type and size of mutual influence
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between mother and child may change with the ongoing Funding
development of children, longitudinal designs that allow for
repeated data collection should be used to clearly understand the None

mutual influence of children’s temperament and maternal

depression from infancy to adolescence. Acknowledgements
This study is meaningful in that it longitudinally evaluated the
effects of children’s temperament on maternal depression using None

three waves of panel date; however, the study had several
limitations. First, in this study, children’s temperament and
maternal depression were both measured using the mother’s
report. Therefore, it is possible that the relationship between the
variables was overestimated or underestimated according to the
perceptions of the mother. Thus, in subsequent studies, it would
be beneficial to explore the relationship between variables by
using objective data collecting using observations or reports by a
third party, such as a teacher. Second, since the analysis was not
conducted using data from mothers who were diagnosed with
major depression or clearly indicated the period of depression,
caution is needed in interpreting the results of this study. Third,
this study confirmed the association between the study variables
by considering the temporal precedence using a hierarchical linear
model, but it is difficult to grasp the individual internal changes
over time. Therefore, it is necessary to examine the characteristics
of the child’s temperament and the trajectories of change in

maternal depression using growth models.

Conclusions and Recommendations

This study used a hierarchical linear model to identify the
temporal and bidirectional relationship between children’s
temperament and mothers’ depressive symptoms. The current
results showed that there was an association between maternal
depression and the child’s temperament during young childhood.
The results of this study showed that the temperament
characteristics of the child and the depression of the mother are
crucial to mother-child interactions and suggest that early
assessment and intervention of children’s temperament and

maternal depression are necessary.
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