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Abstract

Background: Existing research indicated a high prevalence of mental health issues among
adolescents. Gender and parenting styles are two factors that may influence adolescents’ mental
health. Nonetheless, most published studies focused on either secondary school or university
students. In contrast, there is a dearth of similar research involving pre-university students. This
study aimed to determine the prevalence of mental disorders among pre-university students and
their association with parenting styles.

Methods: A cross-sectional study via online questionnaire survey was conducted among
students from a pre-university college on the East Coast of Malaysia. Convenience sampling was
used to recruit the participants. The questionnaire consisted of three parts: i) sociodemographic
data, ii) the Parental Authority Questionnaire and Depression, and iii) the Anxiety and Stress
Scale (DASS-21). An online invitation to answer the questionnaire was done via the Student
Representative Council (SRC). Data were analysed using descriptive statistics and Pearson’s chi-
square test.

Results: A total of 431 participants responded to the online survey. The prevalence
of depression, anxiety and stress was 49.0% (n = 210), 68.0% (n = 293) and 37.6% (n = 162),
respectively. In addition, father’s educational level (x2 = 10.332, P = 0.001) and the authoritarian
parenting style (x2 = 10.099, P = 0.006) were significantly associated with mental health disorders
among adolescents.
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Conclusion: The prevalence of mental disorders among pre-university students is
relatively high. Pre-university admission mental health screening is vital for early detection and
intervention of mental disorders among this vulnerable group. Further research is imperative to
establish a comprehensive plan of action that targets parental involvement in managing adolescent

mental health disorders.
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Introduction

Mental health disorder is a major public
health problem across the world. It encompasses
a wide range of disorders that are generally
characterised by a combination of abnormal
thoughts, perceptions, emotions, behaviours
and relationships with others (1). Common
mental disorders include depression, anxiety
and stress. Any age group of the population can
be affected by mental health disorders, including
adolescents aged 10 years old—19 years old. At
this stage of development, adolescents face a
major transition from childhood to adulthood.
The transition entails various physical,
psychological and socio-emotional challenges,
thus making them susceptible to a greater risk
of mental health disorders (2, 3). As reported
in the literature, mental health disorders such
as depression, are one of the major disease
burdens and leading causes of morbidity among
adolescents globally (1).

If timely diagnosis and proper treatment
are not instituted, depression can lead to many
adverse impacts, including self-harm and suicide
(3). A worldwide mental health survey reported
that one-fifth (20.3%) of pre-university students
suffer from mental disorders, such as depression,
anxiety and substance abuse (4). Furthermore,
approximately one-third (31%) of pre-university
students aged 18 and above have admitted to
having suicidal thoughts (5). Specifically, those
who had experienced more than five stressful
events in 12 months were more likely to develop
suicidal ideation compared to those who did not
experience such events (6).

In Malaysia, the prevalence of mental
disorders among adolescents showed a rising
trend from 10.7% in 1996 to 29.2% in 2015 (7),
among which adolescents between 16 years
old and 19 years old reported the highest
prevalence (34.7%). According to the National
Health Morbidity Survey (NHMS) 2017, one in
five adolescents in Malaysia had experienced
depression (8). Similarly, other local studies also
indicated a prevalence of depressive symptoms
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among adolescents in Malaysia that ranged
between 26.2% and 67.8%. Moreover, depression
among adolescents was found to be significantly
correlated with suicidal thoughts (9-—12).
According to Ghazali and Azhar (13), among 30
students with depressive symptoms, 13 of them
confessed to having the thought of committing
suicide, another 12 had suicidal ideation but did
not make plans about it, and only 5 did not have
any suicidal thoughts. Therefore, the high rates
of suicidal thoughts among those suffering from
depression is a worrying trend.

Additionally, certain sociodemographic
factors are shown to predispose to mental
disorders among adolescents. For example, a
study among 232 adolescents in Malaysia found
that males scored higher on the suicidal ideation
scale. In contrast, female adolescents reported a
higher rate of depression, anxiety and stress (12).
Moreover, adolescents from lower socioeconomic
backgrounds were more likely to experience
mental health problems (5). Some studies also
emphasised the influence of parenting styles
in the development of mental health problems
among adolescents (14-16). Parenting styles
refer to the techniques that parents apply in the
upbringing of their children, i.e. the way parents
react to their children and how they exert their
demands on the children (14). Harsh parenting
styles have been shown to cast a negative impact
on the mental health of children during their
growth. Examples of harsh parenting styles
include behaviours of screaming, cursing,
threatening and physical punishment to the kids.
In contrast, positive parenting encompasses
parental warm and nurturing styles that focus
on close involvement featuring praise, expressed
affection, time commitment and shared positive
affect.

Generally speaking, parenting styles can
be divided into three categories, namely: 1)
permissive, ii) authoritarian and iii) authoritative
(17). Permissive parents are non-controlling
individuals who allow their children to make
their own decisions and they are also lenient in
punishment. On the other hand, authoritarian
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parents can be highly directive and controlling,
whereby they apply severe punishment to control
their children’s behaviour. Lastly, authoritative
parents fall somewhere between permissive and
authoritative parenting styles. These parents
provide clear and firm direction for their
children. Disciplinary clarity is exhibited via
warmth, reason, flexibility and verbal give-and-
take (18). Based on the literature, authoritarian
parenting is associated with lower self-esteem
among adolescents, while authoritative and
permissive parenting help in boosting self-
confidence (14, 19).

To date, the majority of the existing
literature highlighted a substantial burden of
mental disorders among adolescents. However,
there is a scarcity of studies involving pre-
university students in Malaysia. Thus, this study
aimed to determine the prevalence of mental
disorders among pre-university students and
their association with parenting styles.

Methods

The study was conducted among 3,000
students aged 18 years old—19 years old who
attended a pre-university college located on the
East Coast of Malaysia. This college provides
foundation programmes for Sciences and
Arts streams of studies to prepare candidates
for admission into the bachelor’s degree
programmes. Data were collected between 16
November 2020 and 7 December 2020. The
sample size was calculated based on the single
proportion formula in which n = (Z/E)2 p(1-p),
where Z = 1.96, E = 5% and p = 35%. To account
for non-response, the sample size was inflated
by 60% to a total of 500. Convenience sampling
was applied. The inclusion criteria were: 1)
students who were registered and enrolled in
the foundation programme, ii) those living on
campus and (iii) those who stayed with parents
before the pre-university programme. Students
on study leave were excluded from this study.

Prior to data collection, ethical approval
was obtained from the ITUM Research. Upon
receiving the ethical approval, the Student
Representative Council (SRC) at the college was
then approached to obtain a list of student names
with their email addresses and contact numbers.
The questionnaire was distributed to all
participants using a Google Form via their email
address or WhatsApp. Participant information

sheet and informed consent form were attached
in the same Google form. The completed
questionnaires would then be submitted as a
Google Form to the researcher. The participants
could contact the researcher for any inquiries or
problems.

Research Tool

The questionnaires consisted of three
parts. Part A captured the sociodemographic
data including the gender, race, type of
study stream, number of siblings, household
income, as well as the marital status, education
level and employment status of the parents.
Part B consisted of the Parenting Authority
Questionnaire (PAQ) to measure parental
authority from the perspective of the children
who are older adolescents and young adults
(17). It includes 30 items on three subscales: i)
permissive (P: items 1, 6, 10, 13, 14, 17, 19, 21,
24 and 28); ii) authoritarian (A: items 2, 3, 7, 9,
12, 16, 18, 25, 26 and 29); and iii) authoritative/
flexible (F: items 4, 5, 8, 11, 15, 20, 22, 23, 27
and 30). The items were evaluated based on a
Likert scale ranging from 1 = strongly disagree
to 5 = strongly agree, giving the total sum of
10—50 for each subscale. The parenting style
is determined by the subscale with the highest
score. The validity and reliability of the PAQ were
confirmed in a previous study, with Cronbach’s
alpha values of 0.618 for permissive parenting
style, 0.733 for authoritarian parenting style and
0.738 for authoritative parenting style (17, 19),
respectively.

Lastly, Part C of the questionnaire was
made up of the Depression, Anxiety and Stress
Scale (DASS-21). While it cannot be used to
diagnose mental health disorders, DASS-21
is commonly used to screen the prevalence
of depression, anxiety and stress among the
respondents. The questionnaire consists of
21 items on a Likert scale of 0—3 (0o = did not
apply to me at all; 1 = applied to me to some
degree or some of the time; 2 = applied to me
to a considerable degree or a good part of the
time and 3 = applied to me very much or most
of the time). The Malay version of the DASS-
21 (20) has been validated in a previous study.
It was shown to have good reliability based on
Cronbach’s alpha value of 0.81 (depression),
0.89 (anxiety) and 0.78 (stress). It also has
excellent internal consistency as well as good
discriminative, concurrent and convergent
validities (21).
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Data Analysis

Data were analysed using IBM SPSS
version 26.0. All results were described as
frequencies and percentages. The prevalence
of mental disorders (depression, anxiety and
stress) was expressed using descriptive analysis.
The independent variables were the perceived
parenting style and sociodemographic data. The
term ‘perceived’ was used since the information
was gathered from the children’s perspective and
not the parental point of view. The dependent
variable was the status of mental disorders.
Pearson’s chi-square test was performed to
identify the factors associated with depression,
anxiety and stress. All statistical significance was
taken as a P-value of less than 0.05.

Results

The questionnaire was distributed to
540 students, of which 431 completed the
questionnaire, indicating a response rate of 81%.
Table 1 shows the baseline characteristics of the
study participants. More than half of them were
females (65.9%, n = 284). They were almost
equally distributed between the Science stream
(55.0%, n = 237) and the Arts stream (45.0%,
n = 194). As high as 88.9% (n = 383) of them
had three or more siblings while the remaining
11.1% (n = 48) were from families of one or two
siblings.

Table 1. Background characteristics of the study participants

Gender
Male
Female

Type of stream
Arts
Science

Number of sibling
Less than 3 siblings
3 and more siblings

Household income
< RM5,000
> RM5,000

Parent’s marital status
Separated/Divorced/Widowed
Married

Father’s education level
Primary/Secondary education
Tertiary education

Mother’s education level
Primary/Secondary education
Tertiary education

Father’s employment status
Unemployed/Retiree
Employed

Mother’s employment status
Unemployed/Retiree
Employed

147 34%
284 66%
194 45%
237 55%
48 11%
383 89%
173 40%
258 60%
47 11%
384 89%
166 39%
265 61%
168 39%
263 61%
87 20%
344 80%
163 38%
268 62%
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In terms of household income, 40.1% (n =
173) of the study participants came from families
with monthly incomes of less than RM5,000
while more than half (59.9%, n = 258) were from
families with monthly incomes of more than
RM5,000. As for the marital status, the majority
(89.1%, n = 384) of the participants’ parents
were still married. Most of their fathers (61.5%,
n = 265) and mothers (61.0%, n = 263) were of
tertiary education levels. As for employment
status, more students had mothers (37.8%,
n = 163) who were retired or unemployed as
compared to fathers (20.2%, n = 87).

Figure 1 shows the prevalence of depression
among pre-university students. Nearly half of
the students (49.0%, n = 210) were symptomatic

| Symptomatic
| 49%

® Asymptomatic

while (51.0%, n = 221) were asymptomatic.
Based on Figure 2, the prevalence of anxiety
was the highest (68.0%, n = 293) among the
three mental health problems. Figure 3 shows
that the majority of the students (62.4%, n =
269) reported a normal level of stress and only
(37.6%, n = 162) students reported symptoms
of stress. No association was found between
sociodemographic factors with depression or
stress among the study participants. However,
anxiety was found to be associated with fathers’
education level (x2 = 10.332, P = 0.001). As
shown in Table 2, the remaining variables did
not show any significant association with mental
disorders.

Asymptomatic
51%

® Symptomatic

Figure 1. The prevalence of depression among the study participants

" Asymptomatic

Asymptomatic

® Symptomatic

Figure 2. The prevalence of anxiety among the study participants
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Symptomatic
) 37.6%

: Asymptomatic|
62.4% ]

" Asymptomatic ™ Symptomatic
Figure 3. The prevalence of stress among the study participants

Table 2. Association between sociodemographic characteristics with anxiety symptoms

Anxiety % (n) Total
Asymptomatic Symptomatic ™
Gender
Male 34.0 (50) 66.0 (97) 147
0.408 0.523
Female 31.0 (88) 69.0 (196) 284
Type of stream
Arts 32.5(63) 67.5 (131) 194
. 0.034 0.854
Science 31.6 (75) 67.4 (162) 237
Number of sibling
Less than 3 siblings 37.5 (18) 62.5(30) 48
_— 0.746 0.388
3 and more siblings 31.3 (120) 68.7 (263) 383
Household income
< RM5,000 28.3 (49) 71.7 (124) 173
1.813 0.178
> RM5,000 34.5(89) 65.5 (169) 258
Parent’s marital status
Separated/Divorced/Widowed 25.5 (12) 74.5 (35) 47
. 1.02 0.313
Married 32.8 (126) 67.2 (258) 384
Father’s education level
Primary/Secondary education 22.9 (38) 77.1 (128) 166
. . 10.332 0.001*
Tertiary education 37.7 (100) 62.3 (165) 265
Mother’s education level
Primary/Secondary education 28.0 (47) 72.0 (121) 168
. . 2.067 0.151
Tertiary education 34.6 (91) 65.4 (172) 263
Father’s employment status
Unemployed/Retiree 27.6 (24) 72.4 (63) 87
0.984 0.321
Employed 33.1(114) 66.9 (230) 344
Mother’s employment status
Unemployed/Retiree 31.9 (52) 68.1 (111) 163
0.002 0.968
Employed 31.1 (86) 67.9 (182) 268

Note: *P-value < 0.05
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As illustrated in Table 3, there was an
association between parenting styles and
depression (x2 = 10.099, P = 0.006). Among
students who were symptomatic of depression,
the majority were identified as having
authoritarian parents (64.6%, n = 53), followed
by permissive (47.2%, n = 34) and authoritative
(44.8%, n = 124) parents. From Table 4, no
association was observed between parenting
styles and anxiety among pre-university

students. Most of the symptomatic students had
authoritative parents (68.6%, n = 190), followed
by authoritarian (70.7%, n = 58) and permissive
(62.5%, n = 45) parents. Lastly, there was also no
association between parenting styles and stress
among pre-university students (Table 5). Most of
the non-stress students had authoritative parents
(n = 2777), followed by authoritarian (n = 82) and
permissive (n = 72) parents.

Table 3. The association between parenting styles with depressive symptoms

Variables Depression % (n) Total (n) Value (c2) P-value
Asymptomatic Symptomatic
Parenting style
Authoritarian 35.4 (29) 64.6 (53) 82 10.099 0.006*
Authoritative 55.2 (153) 44.8 (124) 277
Permissive 52.8 (38) 47.2 (34) 72

Note: *P-value < 0.05

Table 4. The association between parenting styles with anxiety symptoms

Variables Anxiety % (n) Total (n) Value (c2) P-value
Asymptomatic Symptomatic
Parenting style
Authoritarian 29.3 (24) 70.7 (58) 82 1.326 0.515
Authoritative 31.4 (87) 68.6 (190) 277
Permissive 37.5 (27) 62.5 (45) 72

Table 5. The association between parenting styles with stress symptoms

Variables Stress % (n) Total (n) value (x2) P-value
Asymptomatic Symptomatic
Parenting style
Authoritarian 54.9 (45) 45.1(37) 82 4.477 0.107
Authoritative 66.1(183) 33.9 (94) 277
Permissive 56.9 (41) 43.1(31) 72
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Discussion

This study aimed to determine the
prevalence and factors associated with mental
health disorders among pre-university students
using DASS-21 screening. The findings revealed
a high prevalence of anxiety among the students,
similar to a study conducted in Malaysia in which
pre-university students reported a relatively
high level of anxiety (22). The prevalence of
anxiety is believed to be linked to stressors such
as financial constraints, remote online learning,
as well as uncertainty of future events related to
academics and career. Furthermore, as this study
was conducted during the COVID-19 pandemic,
the students could have been predisposed to
a higher level of stressors, thus worsening
their anxiety.

In this study, the prevalence of depression
was 49.0%, twice higher than the 21.4%
worldwide prevalence reported among 13,984
college students across eight countries in a
previous study (21.2%) (4). We postulated that
the higher prevalence of depression during
the study period coincided with the COVID-19
pandemic. This was supported by another study
in France that also reported a higher prevalence
of depression among 69,054 university students
aged 18 and above who were surveyed using an
online questionnaire during the pandemic (23).
The French study also recorded a rise of 16.1%
in the prevalence of depression among the same
group of participants with severe depression
compared to the previous year. During the
pandemic, all the students were confined at
home to undergo online learning as they were
not allowed to stay on campus. As a result, social
isolation and poor peer support might have
contributed to the development of depressed
emotions. Additionally, a study conducted
among public university students in New York
suggested that poor financial conditions as
well as COVID-19-related factors such as social
distancing and remote online learning were the
main stressors that induced a high prevalence of
depression (22).

Apart from that, the study results were
also consistent with previous research that
highlighted the significant association between
parents’ educational level and the development
of mental disorders among children (24, 25).
In this study, the father’s education affected
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the prevalence of anxiety among pre-university
students. Similarly, a previous study stated
that the higher the parents’ education level, the
less likely their children are to get depression,
anxiety and stress (24, 25). This may be due to a
better understanding of the risks of diseases and
techniques for improving health among parents
with higher education levels. Moreover, parents
with high education are usually associated with
more stable emotional health as they are more
adept at practising positive coping strategies in
addressing stressors. As a result, parents with
good educational background are more likely to
produce children with good mental health (26).
Next, this study also found an association
between parenting styles and the prevalence
of depression. The finding is congruent with a
previous study conducted among 5,216 private
university students in Malaysia (27). The
study revealed that university students raised
by permissive and authoritarian parents had
a higher tendency to experience depression,
anxiety and stress. Permissive parents commonly
practise a hands-off parenting style, allowing
their children to make their own decision and
deal with emotional struggles on their own.
In contrast, the authoritarian parenting style
can come across as too strict until the children
choose to internalise their emotional problems.
While this study contributed to the
understanding of adolescents’ mental health and
its associated factors, there are some limitations.
First of all, this was a cross-sectional study
design whereby the exposure and the outcome
were concomitantly assessed, thus making it
impossible to establish the causal effects (28).
Furthermore, the convenience sampling method
restricts the generalisation of the results to
other pre-university students or other general
populations. Besides, information on the
participants’ previous educational background
was not obtained. The secondary-level education
system in Malaysia is made up of boarding
schools and day schools. A previous study among
493 Chinese adolescents showed that students
from boarding schools had higher emotional
intelligence and resilience (29). Students from
boarding schools might develop stronger peer
support compared to their counterparts in
non-boarding schools, thus making them less
susceptible to depression, anxiety and stress.
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Conclusion

In view of the increasing prevalence of
mental health crises among adolescents in
Malaysia, this was a timely study to determine
the prevalence and contributing factors
of mental disorders among pre-university
students. Addressing its objective to determine
the prevalence of mental disorders among
pre-university students, this study indicated
that the prevalence of anxiety and depression
among the students was high. Therefore, we
recommend that it is vital to perform mental
health screening before university admission
to facilitate early detection and intervention for
the students. In addition, early prevention and
intervention programs should be implemented to
encourage help-seeking behaviours to minimise
suicidal ideations and attempts (30). On top
of these strategies, periodical monitoring by
counsellors and the formation of online support
groups can be instituted as preventive measures
to reduce the prevalence of mental disorders.
This study also aimed to assess the association
between parenting styles and adolescents’
mental disorders. We have found that parenting
styles play a vital role in the development of
adolescents’ mental health disorders. Thus,
further research to develop an appropriate
plan of action that targets parents’ involvement
in managing mental health disorders among
adolescents is required. In the long term, the
protection of the mental wellbeing of pre-
university students can ensure their mental
wellbeing and academic success.
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Network analysis of maternal parenting 2
practices and adolescent mental health
problems: a longitudinal study

Xinlu Sun', Ting Yuan', Feifei Chen', Yan Li*" and Nengzhi Jiang"”

Abstract

Background An extensive literature has shown a strong connection between maternal parenting practices and
adolescent mental health problems. However, it has been difficult for previous research to map a dynamic concurrent
and prospective relationships within and between types of parenting practices and adolescent mental health
problems. The present study addressed these issues using a network analysis approach and a longitudinal design.

Methods This study involved 591 Chinese adolescents (249 males; mean age at T1=13.53) and their mothers (mean
age at T1=39.71) at two time points (T1 and T2) with eighteen months apart. Mothers reported their parenting
practices including warmth, monitoring, inductive reasoning, hostility, and harshness, while adolescents reported
their mental health problems including anxiety, depression, aggression, and conduct problems. Network analysis was
conducted for contemporaneous networks at T1 and T2 and temporal networks from T1 to T2.

Results The contemporaneous networks revealed the negative association between monitoring and conduct
problems served as the main pathway through which parenting practices and adolescent mental health mutually
influenced each other, and further, warmth was the most influential parenting practice on adolescent mental health.
The temporal network revealed that maternal hostility exerted the most influence on adolescent mental health
problems, whereas adolescents’ depression was most influenced by maternal parenting practices. Moreover, maternal
hostility was most predicted by maternal harshness.

Conclusions This study presents a novel perspective to gain a better understanding of the dynamics between and
within maternal parenting practices and adolescent mental health problems. Findings highlight maternal harshness
and warmth as potential prevention and intervention targets for adolescent mental health problems.
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Introduction

Extensive research has examined various influences on
adolescents’ mental health problems [1, 2]. According to
the Ecological Systems Theory, the developing children’s
interactions with parents, as the one of the core aspects
of the microsystem, impact every aspect of their devel-
opment [3]. Supporting this theory, parenting practices
have been shown to have an immediate effect on ado-
lescents’ mental health problems [4-6]. Despite these
research advances, a thorough comprehension of the
intricate interplay between distinct parenting practices
and adolescent mental health problems awaits to be fur-
ther explored, which may be useful in future potential
prevention and intervention efforts to promote adoles-
cent mental health.

Considerable evidence has accumulated to suggest
distinct parenting practices associated with different
adolescent mental health problems. With respect to
externalizing problems, empirical evidence indicates that
negative parenting behaviors (e.g., harshness, hostility)
are positively associated with more adolescent aggres-
sion and conduct problems [7-9]. In contrast, positive
parenting behaviors (e.g., warmth, inductive reason-
ing, monitoring) show a negative association with these
issues [10]. With regard to internalizing problems, such
as anxiety and depression, research has shown that nega-
tive parenting behaviors (e.g., harshness, psychological
control, authoritarian) are associated with more internal-
izing problems, while positive parenting behaviors (e.g.,
warmth, monitoring, autonomy granting, and authorita-
tive parenting) relate to fewer internalizing problems [6,
11, 12]. In addition to these relationships, past research
has also shown that distinct parenting practices influence
each other [13-15], and the same is true for the different
adolescent mental health problems [16, 17].

Although there is extensive evidence addressing the
relationships between parenting practices and adolescent
mental health problems, a simultaneous presentation
of the link within the domain of either parenting prac-
tices or the adolescent mental health problems and of
the prominent relationships between specific parenting
practices and specific adolescent mental health problems
has been a challenging task. The distinct parenting prac-
tices and adolescent mental health problems may pos-
sess an interconnectedness quality. Therefore, an analytic
approach that simultaneously accounts for these complex
interconnections among these two sets of constructs is
greatly needed.

In comparison to the latent variable framework, the
network approach to psychopathology posits that altera-
tions in one symptom are hypothesized to propagate
within the system, resulting in consequential modifica-
tions in other symptoms [18, 19]. The network analysis,
a method developed from Borsboom’s network theory of
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psychopathology [20], allows for the inclusion of all vari-
ables at the same time for analysis and visualization of
the connections of them as a network [18]. The nodes in
this network represent the components of research vari-
ables in the model, and the edges represent the dynamic
relationships between the components of research vari-
ables, thus allowing us to visualize more intuitively how
distinct parenting practices and adolescent mental health
problems interact with each other [21]. Furthermore, the
importance of a node in the network can be estimated
by the centrality indices [22]. A node with high central-
ity indicates that it is more connected to other nodes or
research variables and therefore, it can be considered a
central variable in the network.

The network analysis has only recently received atten-
tion in parenting research. So far, there are only two
studies investigated the network of parenting practices
and adolescent mental health problems. In one of the
studies, monitoring behavior was the most influential
node with high levels of centrality in the parenting net-
work [23]. This study also showed the association of poor
monitoring with conduct problems served as the primary
pathway through which parenting behavior and adoles-
cent mental health mutually influenced. The other study
found that harshness was directly related to higher lev-
els of conduct problems [24]. However, these two studies
estimated contemporaneous networks using cross-sec-
tional data, which can only provide limited information
about the temporal and causal relationships between dis-
tinct parenting practices and adolescent mental health
problems.

The cross-lagged panel network (CLPN) model was
developed to estimate the temporal effects between indi-
vidual components of a construct in panel data [25]. The
advantage of CLPN is that the role of each component
can be systematically analyzed, and the longitudinal pre-
dictive pathway of each component can be estimated,
thereby deepening our understanding of the connec-
tions between parenting practices and adolescent men-
tal health problems [26]. In addition, CLPN divides node
centrality into out-prediction (affecting other nodes) and
in-prediction (being affected by other nodes), with nodes
with high out-prediction centrality being more likely to
influence the entire network and serving as potential
intervention targets [27]. Given that parent practices and
adolescent mental health problems are not just concur-
rently associated [23, 24], but also longitudinally influ-
enced each other [7, 12]. Therefore, a longitudinal design
using the CLPN is greatly needed to gain a better com-
prehension of the temporal relationships between dis-
tinct parenting practices and adolescent mental health
problems.

Due to the fact that mothers play a more important
role than fathers in raising their children in Chinese
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families [28, 29], the present study examined the contem-
poraneous relations of five distinct maternal parenting
practices (harshness, hostility, warmth, inductive reason-
ing, and monitoring) and four types of adolescent men-
tal health problems (anxiety, depression, aggression, and
conduct problems) and temporal relations between these
two sets of constructs at two time points. Specifically, we
first constructed two contemporaneous networks at T1
and T2 to reveal the most influential components (the
central nodes) in the network and the primary pathway
through which the two sets of constructs influenced each
other. Next, we constructed a temporal network to inves-
tigate the direction and weights of influence between and
within the two constructs and to identify which com-
ponents exerted higher influence on other components
(high out-prediction) and were most influenced (in-
prediction). Recent studies among Chinese adolescents
have revealed that parental warmth and harshness exert
predictive influence on a wide range of mental health
problems, particularly on depressive symptoms [30-33].
Specifically, parental warmth has been found to be a
vital protective factor, whereas harshness serves as a sig-
nificant risk factor. Based on these findings, we hypoth-
esized that maternal warmth and harshness would be the
most influential parenting practices, whereas adolescent
depression would be the most influenced mental health
problems.

Method

Participant and procedure

We used a convenience cluster sampling method to
recruit 642 Chinese adolescents and their mothers in
Beijing, including 196 primary school students (Mean
age=11.01 years, SD=0.96, 110 females), 294 junior
high school students (Mean age=14.00 years, SD=1.03,
164 females), and 104 senior high school students (Mean
age=16.73 years, SD=0.73, 63 females). These adoles-
cents were instructed by trained research assistants to
complete the relevant checklist about their mental health
problems in classroom during school hours. Mothers’
questionnaires were taken home by the adolescents to
complete and sent back to research assistants.

At Time 1, adolescents were on average 13.62 years
old (SD=2.25, ages ranged 8-17 years, 362 females) and
mothers were on average 40.04 years old (SD=4.25, ages
ranged 29-56 years). The minority of mothers (4.6%)
had a primary school education or less, the majority of
the mothers (59.2%) had a middle or high school degree,
about one third of them (29.9%) had a university or junior
college degree, and the remaining (6.3%) were missing.
In relation to monthly family income, about one-fifth
(21.8%) reported less than ¥3000, half (49.2%) between
¥2000 and ¥6000, a minority (14.6%) between ¥6000 and
¥10,000, a tiny minority (11.0%) more than ¥10,000, and
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the remaining (3.4%) were missing. Furthermore, the
majority of adolescents (89.4%) were in two-parent fami-
lies, the minority (7.1%) were others, and the remaining
(3.5%) were missing. After 18 months (T2), we collected
data from 591 adolescents (249 males and 342 females,
attrition rate=7.9%) who participated in T1 data collec-
tion and their mothers using the same procedure. Attri-
tion occurred on the adolescents who did not come
to school on the day of data collection due to leave of
absence, change of school, and other reasons.

This study was approved by the corresponding
author’s Institutional Review Board (Protocol Number:
2021YX027). Prior to the survey, we provided school
administrators, students, and their mothers with a writ-
ten informed consent that outlined the objectives of this
study, the procedures for ensuring data security, the vol-
untary nature of participation, and their right to with-
draw their involvement at any point. Written consent was
obtained from participants and school administrators.
Participants received feedback on maternal parenting
practices and adolescent mental health problems based
on their responses to questionnaires.

Measurements

Maternal parenting practices

Mothers completed a 32-item measure regarding their
parenting practices during the past 12 months with a
5-point scale ranging from 1 (never) to 5 (always). This
measure was originally developed for the Iowa Youth and
Families Project [34—36] that has been shown to capture
important parenting dimensions in Western countries
[37, 38]. A Chinese version of four subscales (inductive
reasoning, warmth, harshness, hostility) has been vali-
dated in several studies among Chinese populations and
established good reliabilities, which were used directly
in this study [39, 40]. Two additional subscales (monitor-
ing and consistent discipline) used in previous studies
were translated into Chinese through the translation and
back-translation process [37, 38]. Among these items, six
parenting practices were assessed using these measures,
including warmth (e.g., express warmth and support to
children, 8 items), hostility (e.g., yell, insult or be angry
to children, 6 items), monitoring (e.g., know where chil-
dren are, 6 items), consistent discipline (e.g., discipline
children according to mood, 4 items), harshness (e.g., hit
or spank children, 3 items), and inductive reasoning (e.g.,
discipline children with reasoning, explaining and talk-
ing, 5 items). Consistent discipline was not included in
the analysis because the Cronbach’s alpha was less than
0.60 at two time points. For the other five parenting prac-
tices in this study’s sample, Cronbach’s alphas range from
0.59 to 0.87 at T1 and 0.67 to 0.88 at T2 (Table 1).
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Table 1 Skewness, kurtosis and Cronbach’s alpha of study variables
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Node T T2
Skewness Kurtosis Cronbach’s alpha Skewness Kurtosis Cronbach’s alpha

Anxiety 042 -0.08 0.86 0.34 0.04 0.87
Depression 0.14 -0.59 0.77 0.94 0.54 0.85
Aggression 0.97 0.69 0.82 1.16 146 0.84
Conduct problem 1.82 6.19 0.65 231 9.62 0.74
Warmth -0.65 0.30 0.87 -044 -0.18 0.87
Monitoring -1.49 2.90 0.87 -1.38 2.33 0.88
Hostility 1.15 216 0.83 1.10 244 0.84
Inductive reasoning -0.79 0.53 0.82 -0.60 0.06 0.85
Harshness 1.80 6.82 0.59 191 6.59 0.67
Consistent discipline 0.63 0.29 0.50 0.59 0.09 0.54

Depression

Adolescents’ depression was measured by the Chinese
version of the Children’s Depression Inventory (CDI) [41,
42], a 27-item measure with a 3-point Likert scale (e.g.,
0=I hate myself, 2=1I don’t like myself, 3=I like myself).
Adolescents reported their depressive mood and behav-
iors in the past two weeks. The Chinese version of the
CDI had been established good reliability and validity in
previous studies [43, 44]. The Cronbach’s alphas of the
CDI at two time points in this study were 0.77 and 0.85,
respectively.

Anxiety

The trait subscale of the State-Trait Anxiety Inventory
(STAI-Y) was used to measure adolescents’ anxiety in
the past two weeks [45]. This measure included 20 items
with a 4-point Likert scale (from 1=never to 4=almost
always). The Chinese version of the STAI had demon-
strated good reliability and validity [46]. The Cronbach’s
alphas for anxiety at two time points in this study were
0.86 and 0.87, respectively.

Externalizing problems

The Youth Self-Report Scale (YSR) was used to assess
two externalizing behaviors, aggression and conduct
problems, in adolescents in the past 6 months [47]. The
Chinese version of this scale had been widely used in pre-
vious studies [48], and Cronbach’s alphas ranged from
0.65 to 0.82 at T1 and from 0.74 to 0.84 at T2 (Table 1).

Analytic approach

All data screening and descriptive statistics were per-
formed in SPSS 26.0. Table 1 presents the skewness,
kurtosis and Cronbach’s alphas of study variables at T1
and T2. Furthermore, we plotted the correlation matrix
between the variables using the R package ‘corrplot’ in
R Version 4.1.3 [49]. We calculated the residuals of the
variables after controlling for the covariates (adoles-
cents’ gender, age, mother’s education status, and family

monthly income), and then used the residuals to run the
network analyses.

All network analyses were conducted in R. We first
estimated the cross-sectional network of the Gaussian
graphical model (GGM) [50]. Specifically, we used the
‘estimateNetwork’ function in R package ‘bootnet’ [22] to
estimate the network and then the ‘averageLayout’ func-
tion in the R package ‘qgraph’ [51] to lay out the network,
which fixed the same nodes in both networks at the same
location for visual comparison. The temporal network
was estimated using CLPN analysis [52]. We computed
the unstandardized and regularized autoregressive coeffi-
cients within (undirected) and between time points using
the R package ‘glmnet’ [53] and visualized them using the
R package ‘qgraph’ To further estimate sparser and inter-
pretable networks, we used the least absolute shrinkage
and selection operator (LASSO), which can accurately
shrink small /negligible edge coefficients to zero, thus
reducing the possibility of edge false positives [22, 54].

Next, we used R package ‘bootnet’ to compute central-
ity indices to determine the importance of each node.
For contemporaneous networks, we calculated expected
impact (EL; sum of edge weights from this node to all
other nodes) [55]. EI is more suitable than Strength (sum
of the absolute values of edge weights from this node to
all other nodes) for networks in this study since both the
edge weights and the positive and negative directions of
the edges are considered [56]. The higher the values of EI,
the stronger the impact of this node in the network. For
temporal network, we calculated the in-prediction and
out-prediction for cross-lagged (excluding autoregressive
path of the node of interest) and cross-construct (exclud-
ing autoregressive path and paths within the same con-
struct) [57]. The in-prediction refers to the proportion of
variance at a node of T2, which is accounted for by the
nodes of T1. The higher the in-prediction, the more it
is influenced by other nodes. The out-prediction refers
to the effect of a T1 node on the T2 nodes [25], and the
higher it is, the more it influences the other nodes.
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Finally, we estimated the edge weight accuracy by
calculating the 95% confidence intervals (Cls) around
each edge weight value using 1000 iterations with non-
parametric bootstrapping [22]. Narrow 95% Cls suggest
that the edge weights have good accuracy. Besides, we
estimated the correlation stability (CS) coefficient using
case-drop bootstrapping to determine the stability of the
centrality indices [22]. The CS coefficient should not fall
below 0.25 and, ideally, should exceed 0.50. We next con-
ducted a bootstrap difference test on the edge weights
and centrality indices to examine whether there was a
significant difference between them [22].

Results

Descriptive statistics and correlation analysis

The variables in this study generally conformed to the
assumption of normality (see Table 1). Figure 1 presents
the descriptive statistics (mean and standard deviation)
and the correlation matrix for the five dimensions of
maternal parenting practices and the four types of ado-
lescent mental health problems. The results showed that
there were significant correlations among most of the
variables. Among them, the degree of positive correlation
ranges from 0.11 to 0.78, and the degree of negative cor-
relation ranges from —0.30 to -0.08.

- ~ © < © © ~ ©
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Contemporaneous networks

The contemporaneous network analysis results at
both time points revealed positive associations within
maternal positive (warmth, inductive reasoning, and
monitoring) and within negative (harshness, hostility)
parenting practices, as well as within adolescent mental
health problems (anxiety, depression, aggression, and
conduct problems) (see Fig. 2; Table 2). Within the two
constructs, the strongest edges were warmth-inductive
reasoning (average r=0.59), aggression-conduct problem
(average r=0.57), anxiety-depression (average r=0.51),
and hostility-harshness (average r=0.45). Across the two
sets of constructs, the strongest edge was between mater-
nal monitoring and adolescent conduct problems (aver-
age r = -0.05). In addition, maternal parenting practices
with the highest centrality was warmth (average EI=1.12;
see Table S1), while adolescent mental health prob-
lems with the highest centrality was aggression (average
EI=1.42), as shown in the Fig. 3. These findings indicate
the strong impact of maternal warmth and aggression in
the network.

Furthermore, the small to moderate Cls around edge
weights suggest the contemporaneous networks had
moderate to strong edge weight accuracy (see Fig. S1),
and high CS coefficient for EI (CS at T1=0.67, CS at

0.8

0.6

X | X | X | X | X
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053] 1.00 X X X
X 1.00
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Fig. 1 Descriptive statistical results and correlation matrix for maternal parenting practices and adolescent mental health problems. The color and direc-
tion of the ellipse represents the direction of the correlation, where blue, top-right to bottom-left direction corresponds to a positive correlation and red,
top-left to bottom-right direction corresponds to a negative correlation. The color shade and shape of the ellipse represent the strength of the correlation,
where darker colors and flatter ellipses correspond to stronger correlations. “x" represents the correlation coefficient corresponding to p > 0.05. Numbers
in the parentheses next to the variable names represent the means and standard deviations for the corresponding variables
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T2 network

Fig. 2 Contemporaneous networks of maternal parenting practices and adolescent mental health problems. Blue nodes represent maternal parenting
practices, orange nodes represent adolescents'mental health problems. Blue lines indicate positive relations, whereas red lines indicate negative relations.

The thicker the lines are, the stronger the association

T2=0.75) indicated strong stability for centrality indi-
ces. Edge weight difference tests and centrality difference
tests are shown in Figs. S2 and S3.

Temporal network

Figure 4 illustrates the temporal network without autore-
gressive paths, as autoregressive paths are too strong to
visualize the cross-lagged paths well (see Fig. S4 for the
temporal network containing autoregressive paths). The
temporal network analysis results show that the stron-
gest edge within maternal parenting practices was that
maternal harshness at T1 positively predicted hostility at
T2 (d=0.20; see Table 3). Furthermore, maternal warmth
and inductive reasoning also mutually predicted each
other (Warmth—Inductive reasoning: d=0.15; Inductive
reasoning—Warmth: d=0.11). Within adolescent men-
tal health problems, the strongest edge was that adoles-
cent anxiety at T1 positively predicted depression at T2
(d=0.19; see Table 3). Notably, adolescent depression at
T1 also positively predicted anxiety at T2 (d=0.10; see
Table 3). The strongest edges across the two sets of con-
structs were that maternal hostility at T1 positively pre-
dicted adolescent depression (d=0.23) and aggression
(d=0.09) at T2. Additionally, maternal warmth at T1 neg-
atively predicted adolescent depression (d = -0.08) and
anxiety (d =-0.06) at T2.

Figure 5 shows the in-prediction and out-prediction
estimates of cross-lagged (on the left) and cross-con-
struct (on the right) analysis. The cross-lagged results
showed that maternal harshness appeared to exert the
most influence on other variables in the network due to
the higher out-prediction and the lowest in-prediction

estimates. With regard to adolescent mental health prob-
lems, depression appeared to be the most influenced
component due to the highest in-prediction and low
out-prediction estimates. However, because of the strong
links within maternal parenting practices as well as
within adolescent mental health problems, it was difficult
to delineate the mutual influence between the two sets of
constructs. Therefore, cross-construct analysis became
especially informative. The cross-construct results indi-
cated that hostility was the maternal parenting practice
influenced adolescent mental health problems the most
due to the highest out-prediction estimates, whereas
depression was the adolescent mental health problem
most influenced by maternal parenting practices due to
the highest in-prediction estimates. Furthermore, both
the in-prediction and out-prediction of the temporal
network are highly stable (in-prediction C$=0.52, out-
prediction CS=0.52).The results of bootstrap confidence
intervals around edge weight and bootstrap difference
tests are shown in Fig.S5-Fig.S7. Because some of the
bootstrap difference tests were not significant, the results
should be interpreted with caution.

Discussion

The present study offered a novel perspective to the
concurrent and prospective associations between five
distinct maternal parenting practices and four types of
adolescent mental health problems. Our study reveals
that the negative correlation between maternal monitor-
ing and conduct problems is the main pathway linking
the two constructs, while hostility and warmth have the
strongest impact on adolescent mental health problems.



Sun et al. Child and Adolescent Psychiatry and Mental Health

Table 2 Strongest undirected edges of contemporaneous

networks
Edge Undirected edge weight r
T1 T2 Average

Warmth-Inductive reasoning 0.57 0.62 0.59
Aggression-Conduct problem 0.56 0.59 0.57
Anxiety-Depression 0.39 0.63 0.51
Hostility-Harshness 043 046 045
Warmth-Monitoring 0.29 0.34 032
Anxiety-Aggression 0.20 0.11 0.16
Monitoring-Inductive reasoning 0.12 0.12 0.12
Depression-Aggression 0.04 0.13 0.09
Hostility-Depression 0.00 0.08 0.04
Hostility-Conduct problem 0.05 0.00 0.02
Harshness-Conduct problem 0.00 0.04 0.02
Hostility-Aggression 0.00 0.03 0.01
Harshness-Aggression 0.02 0.00 0.01
Harshness-Depression 0.03 0.00 0.01
Depression-Conduct problem 0.00 0.02 0.01
Monitoring-Aggression -0.02 0.00 -0.01
Inductive reasoning-Aggression -0.02 0.00 -0.01
Monitoring-Anxiety -0.03 0.00 -0.01
Inductive reasoning-Anxiety -0.04 0.00 -0.02
Monitoring-Hostility -0.04 0.00 -0.02
Monitoring-Depression 0.00 -0.06 -0.03
Warmth-Harshness -0.04 -0.02 -0.03
Hostility-Inductive reasoning 0.00 -0.07 -0.03
Warmth-Anxiety -0.03 -0.05 -0.04
Monitoring-Harshness -0.01 -0.07 -0.04
Monitoring-Conduct problem -0.10 0.00 -0.05
Inductive reasoning-Harshness -0.06 -0.05 -0.05
Warmth-Hostility -0.08 -0.05 -0.07

The table only shows the average of the edge weights with absolute values
stronger than 0.01 at either T1 or T2 or both

Notably, maternal hostility was most predicted by harsh-
ness. These findings provide valuable insights into the
dynamic nature within maternal parenting practices
and adolescent mental health problems as well as map-
ping the complex connections between the two sets of
constructs, which may be useful in future potential pre-
vention and intervention efforts to promote adolescent
mental health.

Contemporaneous networks in our study revealed
how distinct maternal parenting practices were uniquely
associated with adolescent mental health problems. For
instance, the link between maternal monitoring and ado-
lescent conduct problems served as the main pathways
through which the two sets of constructs mutually influ-
enced, which was consistent with the cross-sectional net-
work result conducted in a different cultural context [23].
A previous structural equation model research also sug-
gested that parental monitoring can have an impact on
delinquent behavior both directly and indirectly through
contacts with delinquent peers [58]. It makes sense that
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adolescents who are not adequately monitored by their
parents have more opportunities to socialize with prob-
lematic peers, who will likely encourage them to par-
ticipate in conduct problems. According to delinquency
theory [59], parental behavioral control, such as rule-set-
ting, monitoring, and effective punishment, encouraged
a child’s growth in self-control, which in turn prevented
externalizing problems. However, we should be cautious
interpreting these results as the contemporaneous net-
works preclude information about the direction of rela-
tionships between the components.

The temporal network provides insights into how
maternal parenting practices and adolescent mental
health problems mutually influenced each other over
time. For example, harshness strongly impacted other
maternal parenting practices, but did not directly impact
adolescent mental health problems. Notably, the stron-
gest edge in the maternal parenting practices was that
harshness positively predicted hostility. While previous
studies had found a link between parental harshness and
adolescent mental health problems [7, 12, 24], our study
extended this finding by demonstrating that harshness
affects adolescent mental health problems by influencing
other parenting practices, particularly hostility. On the
contrary, hostility showed little impact on other mater-
nal parenting practices, but a strong direct impact on
adolescent mental health problems. We discovered that
hostility positively predicted future adolescent depres-
sion and aggression. This is in accordance with Bandu-
ra’s social learning theory [60], parental hostility may be
imitated by the child, which may consequently result in
more externalizing problems. In addition, several stud-
ies have found that negative parenting practices (e.g.,
hostility, psychological control, and negative control) are
negatively associated with emotion regulation, suggest-
ing that hostile parenting may contribute to internalizing
problems by affecting adolescents’ emotional regulation
ability [28, 61, 62]. From an intervention perspective,
our results indicated that harshness should be seen as a
potential target to curtail hostility which predicted ado-
lescent mental problems more directly.

Relatedly, maternal warmth played an important
role in both contemporaneous and temporal networks.
In particular, warmth had bidirectional relationships
with inductive reasoning, indicating that these prac-
tices mutually influenced each other over time such
that warmth predicted more inductive reasoning, which
in turn predicted more warmth. Furthermore, warmth
negatively predicted adolescent anxiety and depression.
This may be due to the fact that mothers with warmth
show their children more love and admiration, which can
encourage positive feelings in children [63]. Additionally,
parental support might reduce negative feelings in ado-
lescents and lessen their chance of developing depression
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Fig. 4 Temporal network of maternal parenting practices and adolescent
mental health problems. Blue nodes represent maternal parenting prac-
tices, orange nodes represent adolescents’mental health problems. Green
lines indicate positive relations, whereas red lines signal negative relations,
and line thickness reflects strength of associations

[64]. These results highlight the beneficial role of mater-
nal warmth for parenting practices and adolescent men-
tal health problems.

In addition, adolescent depression was influenced not
only by maternal parenting practices but also by other
mental health problems. For example, anxiety was identi-
fied as the most significant mental health factor influenc-
ing depression in the present study. This finding aligns
with existing literature indicating that anxiety often pre-
cedes depression [65] and that these two conditions com-
monly co-occur in adolescents [66]. Moreover, aggression
was also a strong predictor of depression. According to
the developmental cascade model [67], externalizing
behaviors may indirectly lead to internalizing problems
via mediating variables. Adolescent aggressive behav-
iors, for instance, may trigger negative responses (such
as punishment or rejection) from parents, teachers and
classmates, which may then exacerbate adolescent’s other
mental health problems. Notably, aggression also had a
high centrality in the contemporaneous networks, which
reminded us to give it more attention as well.

Our findings should be interpreted in light of several
limitations. First, maternal parenting practices were
reported only by mothers in our study. A previous meta-
analysis has demonstrated associations between par-
enting and adolescent internalizing problems that were
moderated by different informants [12]. Second, it has
been argued that paternal coparenting plays a vital role in
adolescent’s development [68]. Therefore, future research
should integrate paternal parenting practices in the net-
work analysis.

(2024) 18:38
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Table 3 Strongest directed edges of temporal network from T1

toT2

T1toT2 edge Directed edge weight d
Hostility—Depression 0.23
Harshness—Hostility 0.20
Anxiety—Depression 0.19
Warmth—Inductive reasoning 0.15
Conduct problem— Anxiety 0.12
Inductive reasoning—Warmth 0.1
Depression—Anxiety 0.10
Hostility—Aggression 0.09
Aggression—Conduct problem 0.08
Hostility—Anxiety 0.07
Warmth—Monitoring 0.05
Hostility—Conduct problem 0.05
Inductive reasoning—Monitoring 0.04
Aggression—Depression 0.03
Aggression—Anxiety 0.03
Hostility—Harshness 0.03
Anxiety—Aggression 0.02
Monitoring—Warmth 0.02
Aggression—Inductive reasoning -0.01
Monitoring—Conduct problem -0.01
Hostility—Inductive reasoning -0.01
Inductive reasoning—Harshness -0.01
Conduct problem—Inductive reasoning -0.02
Monitoring—Harshness -0.02
Depression—Inductive reasoning -0.02
Harshness—Monitoring -0.02
Aggression—Warmth -0.02
Anxiety—Warmth -0.03
Depression—Warmth -0.03
Warmth— Anxiety -0.06
Inductive reasoning—Hostility -0.06
Warmth—Depression -0.08

The table only shows edges with absolute values of edge weights stronger than
0.01

Conclusions

To our knowledge, this is the first study used both con-
temporaneous and temporal network analysis to explore
the relationship between maternal parenting practices
and adolescent mental health problems. Results demon-
strated the complex relationships between and within the
two sets of constructs and revealed the most influential
maternal parenting practices. Specifically, the negative
association between monitoring and conduct problems
was the main pathway in which parenting practices
concurrently connected with adolescent mental health
problems. Moreover, maternal warmth was the most
protective factor for adolescent mental health problems.
Conversely, maternal hostility, which was most predicted
by maternal harshness, was the strongest risk factor for
adolescent mental health problems. In addition, adoles-
cents’ depression was most influenced among adolescent
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mental health problems predicted by maternal parenting
practice. In summary, this study’s application of network
modeling extends previous research by simultaneously
considering various parenting practices and adolescent
mental health problems in a dynamic interconnected sys-
tem and further our results highlight the important roles
of parent harshness, warmth, and adolescent depression
in adolescents’ mental health from a novel network per-
spective. These findings may be of particular importance
for prevention and intervention programs targeting ado-
lescent mental health problems.
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