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Abstract

This study tested the reciprocal relationships between problem behavior (PB) and life satis-
faction (LS) as well as the relationships between their trajectories of change. Using a three-
wave dataset collected from 3,328 Chinese junior secondary school students in Hong Kong,
this study identified bidirectional associations between PB and LS. For PB, while external-
izing behavior was indexed by "delinquent behavior” and "problem behavioral intention”,
internalizing behavior was indexed by "deliberate self-harm” and "suicidal behavior”. As
expected, both types of PB negatively predicted future LS. Besides, changes in PB also
negatively predicted changes in LS. While the predictions of externalizing behavior on LS
were similar among boys and girls and declined over time, the prediction of internaliz-
ing behavior appeared to be stronger and more persistent for boys than for girls. A novel
finding was that while earlier LS positively predicted later PB, changes in LS negatively
predicted changes in PB over time. The present findings underscore the dynamic relation-
ships between problem behavior and life satisfaction over time and across genders in early
adolescent years.

Keywords Bidirectional relationship - Chinese adolescents - Problem behavior - Life
satisfaction - Gender difference

1 Introduction

Adolescence has been historically regarded as a difficult period marked by "storm and
stress” (Hall 1904). Based on this view, studies have primarily focused on the "dark side”
of adolescent development (such as adolescent emotional disorders and problem behavior)
without attending to strengths and potentials in adolescents (Steinberg and Lerner 2004).
In sharp contrast to this traditional "deficit” view, the positive youth development (PYD)
perspective regards adolescents as "resources to develop” and highlights developmental
plasticity and diversity as well as strengths and potentials in adolescents (Silbereisen and
Lerner 2007; Tolan et al. 2016). Researchers in PYD fields have focused on the "bright
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side” of adolescents, such as resilience, positive identity, emotional competence, positive
functioning, and well-being (Jimerson et al. 2004).

Among multiple positive indicators of youth development, one core indicator is global
life satisfaction (LS), which refers to one's cognitive assessment of his or her overall life
quality based on his or her own criteria (Diener 2000). According to Park (2004), hap-
piness and personal satisfaction are vital conditions for mental health. Generally speak-
ing, studies have documented that LS is negatively linked with maladaptation during ado-
lescence such as emotional distress and conduct problems and positively associated with
favorable outcomes, including high school engagement and good academic achievement
(Heftner and Antaramian 2016; Marques et al. 2015; Schei et al. 2016; Bartels et al. 2013).

As measures of adolescent problem behavior (PB), externalizing problems (i.e., nega-
tive behavior toward the external world, such as delinquency and aggression) and internal-
izing problems (i.e., negative psychological processes within the self, such as depression
and self-harm) are identified as negative correlates of LS. For example, high school stu-
dents with lower LS exhibited more violent and aggressive behaviors and they were more
likely to use substances than same-aged peers who were more satisfied with life quality
(Valois et al. 2001, 2006). Likewise, children and adolescents who were less satisfied with
their lives displayed more depressive symptoms and suicidal attempts (Suldo and Hueb-
ner 2006; Bray and Gunnell 2006). However, most of the findings are derived from cross-
sectional data which cannot firmly establish long-term relationships between PB and LS.
In particular, it is inconclusive as to whether a higher level of LS predicts a lower level of
PB in future and vice versa. Hence, there is a need to address this knowledge gap through
longitudinal research.

1.1 The Predictive Effect of LS on Adolescent PB

Theoretically, higher LS has been regarded as a buffer against the development of ado-
lescent PB. Park (2004) argued that positive LS cultivates a general tendency to experi-
ence and appraise one's life in positive ways. According to the theory of stress and cop-
ing (Lazarus 1991), such a positive thinking style associated with high LS predisposes
adolescents to cope with stressful life events and environmental challenges in a positive
manner, resulting in more positive emotional and behavioral responses. For example, the
negative influence of lacking parents’ support on the development of externalizing behavior
was weaker for adolescents with high LS than for those with low LS (Suldo and Huebner
2004). In contrast, low LS was found to hinder adolescents from enjoying the benefits of
positive life events such as support of teachers (Peng et al., 2020). As such, it can be rea-
soned that adolescents with high LS are at a lower risk of developing PB when they face
adversity.

Besides, adolescents who perceive their lives as highly satisfied are prone to experi-
ence more positive emotions. According to Fredrickson's (2001) "broaden-and-build
theory”, the positive emotional experience associated with high LS can broaden "momen-
tary though—action repertoires and build their enduring personal resources” (p. 219). As
interpreted by Park (2004), adolescents experiencing greater positive emotions are more
open-minded and they can think and behave with more flexibility and efficiency, expanding
intellectual, psychological, and social resources that can help them cope with life stressors
in the future. For example, Fredrickson and Joiner (2002) found that positive emotional
experience was associated with effective coping. A few longitudinal studies have provided
initial support for the above theoretical assertions. For example, LS among adolescents
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negatively predicted externalizing and internalizing problems measured in six months
(Lyons et al. 2014; Hanniball et al. 2018), twelve months (Shek 1998), and two years
(Haranin et al. 2007). Similarly, Jung and Choi (2017) identified a significant longitudi-
nal negative effect of earlier LS on later adolescent delinquency during early adolescence.
Besides, LS has also been identified as a significant mediator on the longitudinal predic-
tive effect of personal attributes or environmental factors on the development of adolescent
internalizing and externalizing problems (Suldo and Huebner 2004; Sun and Shek 2012).

To conclude, while high LS and related positive emotions promote adaptive and flexible
coping strategies and prepare adolescents for future challenges, lower LS signifies negative
emotions and a lack of positive functioning, which would narrow adolescent cognitions
and elicit maladaptive coping such as "fight” (e.g., externalizing acts toward the external
world) or "flight” (i.e., internalizing behaviors toward the self) (Lyubomirsky et al. 2005).

Despite the substantial support for the positive and protective effects of high LS, some
researchers raised a concern about "the dark side of happiness”, which hypothesizes that a
high level of LS does not necessarily predict favorable outcomes (Gruber et al. 2011; Oishi
et al. 2009). "The dark side of LS” is related to the potential cost incurred by a high level of
positive emotion that is associated with high LS. For example, Friedman (1993) identified
a positive linkage between childhood cheerfulness and prospective mortality risk because
positive emotion may increase the likelihood of risk and problem behaviors. Indeed, Yuen
and Lee (2003) observed that individuals in a positive emotional state were more inclined
to take risks than others in a depressed mood. Other studies also showed that individuals
with high levels of positive emotions displayed greater engagement in PB, such as disor-
dered eating, smoking, drinking, and risky sexual behaviors (Cyders and Smith 2008; Mar-
tin et al. 2002). According to Gruber et al. (2011), individuals having high LS and positive
emotions might be less attentive to risks or overestimate their abilities to resolve the nega-
tive consequences associated with risk behaviors.

Another explanation of the "dark side of happiness” is that when one feels satisfied, his
or her impetus to change may not be high (Semmer et al. 2005). As remarked by Whillans
et al. (2020), feeling worse or dissatisfied with one's current situation may drive an indi-
vidual to take action to improve the situation (i.e., perform "behavioral remediation” in the
long run). In other words, negative feelings, such as those related to low LS, may motivate
an individual to rectify his or her behavioral problems, resulting in a positive association
between LS and PB. A recent study provided indirect empirical evidence for this thesis by
showing a negative prospective prediction of LS on individuals’ psychological well-being
defined as optimal functioning (Joshanloo 2019).

To sum up, while the "stress and coping theory” and "broaden-and-build theory” imply
a negative predictive effect of LS on adolescent PB, the notion of "the dark side of happi-
ness” and related indirective evidence suggest a positive longitudinal relationship between
LS and adolescent PB. Thus, there could be two competing theoretical predictions on the
role of LS in adolescent PB: (1) LS would negatively predict PB, and (2) LS would posi-
tively predict PB.

1.2 Reciprocal Relationships Between LS and PB

In addition to the predictive role of LS on PB, PB may also predict LS. Diener and Selig-
man (2004) commented that an individual’s behavioral problem (e.g., externalizing and
internalizing disorders) predicts lower perceived well-being such as LS. It can be argued
that dysfunctional coping and maladaptive behaviors associated with previous low LS
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would further reduce the likelihood of experiencing positive affect and thus harm ado-
lescent well-being over time (Fredrickson 2001; Lyons et al. 2014). This view echoes the
assertation of the self-determination theory that "certain activities and lifestyles, particu-
larly those associated with eudaimonic living, supply the most reliable paths to happiness
and positive affect” (DeHaan and Ryan 2014, p. 40). Several studies support the presence
of negative predictive effects of PB on LS over time. For example, Lyons et al.’s (2013)
study reported that adolescents’ externalizing as well as internalizing problems reversely
predicted their LS assessed in two years. Similarly, negative emotions intrinsic to internal-
izing problems such as worries negatively predicted students’ LS in one year (Steinmayr
et al. 2016). Moreover, maladaptive coping behaviors such as substance abuse in adoles-
cence significantly predicted lower LS in adulthood (Bogart et al. 2007).

While there are conceptual arguments on the bidirectional relationships between LS and
PB among adolescents, empirical studies examining the reciprocal relationships are very
few and they have yielded equivocal findings. On the one hand, some studies only found a
longitudinal predictive effect of LS on PB: Lyons et al. (2014) demonstrated that LS served
as a significant negative predictor of externalizing behavior over two years but not vice
versa; Jun and Choi (2017) reported a significant one-way effect of LS on adolescent delin-
quency over time. On the other hand, some studies identified a significant predictive effect
of PB on LS. For instance, Yu and Shek (2018) reported that adolescent Internet addiction
behavior predicted a decline in LS over time while LS did not predict future Internet addic-
tion behavior. Together with the competing predictions on the role of LS in PB, the current
inconclusive picture strongly suggests that there is an urgent need to fill this research gap.

In addition to the expected reciprocal relationships between LS and PB levels among
adolescents, it is also important to examine the relationships between trajectories of change
in LS and PB. In the field, there are numerous studies outlining the developmental trajec-
tories of some forms of adolescent PB (e.g., delinquency) as well as how LS changes over
time during adolescence. For example, research findings showed that there is an inverted
U-shape developmental trajectory in adolescent delinquency characterized by an upward
trend during early adolescence and a downward trend in late adolescence (Jung and Choi
2017; Shek and Zhu 2018; Le and Stockdale 2011). Besides, LS tends to decrease in ado-
lescence (Proctor et al. 2009; Shek and Liang 2018). However, very few studies have inves-
tigated how the trajectories of LS and PB may influence each other (Jung and Choi 2017).
One methodological reason is that the existing limited number of longitudinal studies in
the field usually collected two waves of data in a relatively short period of time (Haranin
et al. 2007; Lyons et al. 2014), which is unable to reveal the relationships between devel-
opmental trajectories in LS and PB. Thus, in addition to testing the reciprocal relationships
between levels of LS and PB, the present study also attempted to shed light on the relation-
ships between trajectories of change in LS and PB.

1.3 Gender Differences

It is noteworthy that adolescent gender may moderate the relationships between LS and
PB. Generally speaking, girls demonstrate more internalizing behaviors whereas boys show
more externalizing behaviors (Lyons et al. 2014). Past research also suggests gender differ-
ences in the associations between PB and LS. For example, the negative linkage between
problematic usage of the Internet and LS was significantly stronger among females than
that in males (Lachmann et al. 2016). Shek (1998) also reported a stronger longitudinal
association between adolescent PB and LS among girls than their male peers. In contrast,
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Lyons et al. (2014) only identified longitudinal predictive effects of LS on internalizing
behaviors for boys but not for girls. These conflicting findings suggest that there might be
gender differences in how externalizing and internalizing problems are associated with LS.
Therefore, this study also attempted to explore the potential moderating effect of adoles-
cent gender.

1.4 The Present Study

The present study has two objectives. First, we compared unidirectional and bidirectional
relationships between levels of PB and LS among adolescents using a longitudinal design.
Our general expectation was that there are bidirectional relationships between PB and LS
(Omnibus Hypothesis 1). Based on the literature (e.g., Lyons et al. 2013), we expected
negative predictive effects of externalizing behavior and internalizing behavior on LS over
a period of time (Hypothesis 1a and Hypothesis 1b, respectively). As the majority of the
available empirical evidence suggests negative prediction of LS on PB (Lyons et al. 2014;
Jung and Choi 2017), we also expected that adolescent LS would negatively predict their
externalizing behavior and internalizing behavior over time (Hypothesis 1c and 1d, respec-
tively). Besides, we investigated gender differences in the hypothesized reciprocal relation-
ships between PB and LS among adolescents. Given the mixed research findings in previ-
ous studies, we did not propose any specific hypothesis for the potential gender differences.

To test the reciprocal relationships between LS and PB, we used cross-lagged panel
analyses to compare four competing models corresponding to four relationship patterns
between PB and LS. The four models are summarized in Fig. 1. The first model (Model

€ Model 3: Life satisfaction effects model. d Model 4: Reciprocal effects model (all paths are included).

Fig.1 Autoregressive, cross-lagged panel path models. Wl=Wave 1, W2=Wave 2, W3=Wave 3,
EB =Externalizing behavior, IB =Internalizing behavior, LS =Life satisfaction. Externalizing behavior
is indexed by delinquent behavior and problem behavioral intention, Internalizing behavior is indexed by
deliberate self-harm and suicidal behavior. Variables shown as ovals are latent variables and their indicators
(i.e., observed variables) are not shown in the figure
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1, 1a in Fig. 1) is the "no cross-lagged effects” model in which PB and LS do not predict
each other directly. The second model (Model 2, 1b in Fig. 1) is the "PB effects” model
where direct and negative predictions of externalizing and internalizing behaviors on LS
over time are proposed. The third model (Model 3, 1c in Fig. 1) is the "LS effects” model
that specifies the direct and negative predictions of LS on two indicators of PB over time.
Finally, the last model (Model 4, 1d in Fig. 1) is the "reciprocal effects” model where recip-
rocal and negative panel relationships between PB and LS are hypothesized. This process
of model comparison can effectively detect whether there are reciprocal relationships
between PB and LS after statistically controlling autoregressive effects of each construct
and contemporaneous correlations between each other. Based on the preceding discussion,
we expected that Model 4 would show the best model fit.

Second, we explored whether trajectories of change in PB and LS would predict each
other. This research objective was addressed through latent growth modeling, which is a
widely adopted technique to capture changes in multiple constructs over time and estimate
the associations between the changes (Byrne 2016; Shek and Lin 2017; Jung and Choi
2017). The conceptual diagram of latent growth models is presented in Fig. 2. There are
three predictive effects, including 1) b,: the predictive effect of one intercept on the other
variable's intercept, 2) b;: the predictive effect of one intercept on the other variable's lin-
ear slope, and 3) b,: the predictive effect of one linear slope on the other variable’s linear
slope (see Fig. 2). While b, represents cross-sectional associations between the initial lev-
els of PB and LS, b, and b, are pertinent to the predictive effects on change rates. Given
the expected negative associations between PB and LS, we expected that the initial level
(i.e., intercept) of PB (Hypothesis 2a) and its change (i.e., linear slope, Hypothesis 2b)
would negatively predict the change in LS (i.e., linear slope) and vice versa (Hypothesis

Problem behaviors Life satisfaction
Wave 1 @ Wave 1
Wave 2 Wave 2
Wave 3 Linear Slope Wave 3
a Problems behaviors predict life satisfaction.
Wave 1 @ Wave 1
Wave 2 Wave 2
Wave 3 Linear Slope Wave 3

b Life satisfaction predicts problems behaviors

Fig.2 a Problems behaviors predict life satisfaction. b Life satisfaction predicts problems behaviors
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3a and Hypothesis 3b). Gender differences in the latent growth models were also explored
without priori hypotheses because the available findings are not conclusive. Table 1 out-
lines all the hypotheses to be tested in this study.

In this study, externalizing behavior was indexed by "delinquent behavior” and "prob-
lem behavioral intention”. For internalizing behavior, it was originally proposed to include
depression, anxiety, withdrawal, and other somatic symptoms, which are assessed by meas-
ures such as the Child Behavior Checklist (Achenbach 1991). However, as internalizing
behavior is interpreted as problem behavior characterized primarily by processes within the
self (Liu et al. 2011), deliberate self-harm and suicidal behavior can be regarded as inter-
nalizing behavior. For example, Liu et al. (2011) reviewed internalizing disorders and indi-
cated that self-harm and suicidal behavior are internalizing behavior. Besides, self-harm
and suicidal behavior were closely related to other types of internalizing problems such
as depression (e.g., Hintikka et al. 2009; Nock et al. 2006; Peterson et al. 2008). Further-
more, there are also scales in which items on self-harm and suicide are included to assess
internalizing disorders. For example, the widely used Youth Self Report (YSR) has two
suicidal/self-harm items in the internalizing behavior scale (Liu et al. 2018; Van Meter
et al. 2018). As such, we conceived and assessed internalizing behavior using "deliberate
self-harm” and "suicidal behavior” in the present study.

2 Method
2.1 Participants and Procedures

We used a dataset derived from a large-scale longitudinal project in Hong Kong with the
participation of 28 Chinese-speaking secondary schools. This project was launched in the
school year of 2009/2010 to investigate Chinese students’ adjustment during adolescence.
At Wave 1, all students at Grade 7 in these schools were invited to respond to a paper-and-
pencil survey. In the following years in the secondary school studying period, these stu-
dents responded to the same survey annually.

This project was approved by the "Human Subjects Ethics Sub-committee” in the insti-
tution the authors affiliated to. Before collecting data from students at Wave 1, we obtained
fully informed written consent from all related parties including the schools, students,
and their parents. At the beginning of each assessment occasion, all participants were
clearly explained about the principles of confidentiality, voluntary participation, and free
withdrawal.

This study used the data collected in the junior secondary school stage (i.e., Wave 1-3,
Grade 7 to Grade 9). A total of 3,328 students completed the survey at Wave 1, among
whom 2,905 and 2,860 responded to the same questionnaires at the following two occa-
sions of data collection, respectively. The present study incorporated all the 3,328 par-
ticipants in the final analyses. The mean age of the working sample (N=3,328) was
12.59 years (standard deviation=0.74) at Wave 1, and 1,719 (51.65%) among them were
boys.
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2.2 Instruments

Although the survey included multiple measures, the foci of the present study were exter-
nalizing behavior (indexed by "delinquent behavior” and "problem behavioral intention”),
internalizing behavior (indexed by "deliberate self-harm” and "suicidal behavior”), and LS.
These measures are described below.

"Delinquent behavior” was measured by the number of times ("O=never”; "6 =more
than 10 times"”) the respondents committed twelve deviant conducts during the past twelve
months, including "stealing”, "cheating”, "truancy”, "running away from home”, "damag-
ing others’ properties”, "beating others”, "having sexual intercourse with others”, "gang
fighting”, "speaking the foul language”, "staying outside the home overnight without
parental consent”, "bullying” and "trespassing”. Some of the behaviors are illegal, such
as "stealing” and "damaging others’ properties”. Some other behaviors, such as "truancy”,
"running away from home”, and "having sexual intercourse with others”, are not so serious
but considered risky among early adolescents by teachers, parents, and the society in the
Chinese communities. The internal consistency of the scale was acceptable in this study as
the Cronbach'’s as were around 0.80 (see Table 2).

"Problem behavioral intention” was measured as the participants’ tendency to engage
("1 =absolutely will not”; "4=absolutely will”) in five risk behaviors (i.e., "drinking”,
"smoking”, "gambling”, "substance consumption”, and "having sexual intercourse”) in the
following two years. This scale demonstrated acceptable reliability as the Cronbach’s as
were around 0.75 (see Table 2).

"Deliberate self-harm” was assessed by participants’ engagement ("1 =no"; "2="yes")
in seventeen self-harm acts (e.g., "wrist cutting”, "burning with cigarette or fire” and
"self-scratching”) in the previous one year. An average score was computed. In this study,

Table 2 Reliability of scales and descriptions of variables across the three waves

Scales/variables Wave Cronbach's a Range Mean SD

Externalizing behavior

Delinquent behavior Wave 1 .80 0-6 .39 47
Wave 2 .84 0-6 46 .54
Wave 3 .80 0-6 45 .50
Problem behavioral intention Wave 1 74 1-4 1.26 .39
Wave 2 .76 1-4 1.34 45
Wave 3 72 1-4 1.37 46
Internalizing behavior
Deliberate self-harm Wave 1 .85 1-2 1.04 .10
Wave 2 .87 1-2 1.04 .10
Wave 3 .84 1-2 1.03 .08
Suicidal behavior Wave 1 71 12 1.08 21
Wave 2 12 12 1.07 .20
Wave 3 .68 1-2 1.06 .19
Life satisfaction Wave 1 .86 1-6 3.95 1.11
Wave 2 .88 1-6 3.82 1.10
Wave 3 .88 1-6 3.77 1.05
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Cronbach's o was 0.85, 0.87, and 0.84 at the three waves, respectively, informing good reli-
ability of the scale (see Table 2).

"Suicidal behavior” was examined by a 3-item scale assessing whether the respond-
ents had suicidal "thoughts”, "plans”, and "attempts” in the past one year ("1 =no";
"2 =yes"”). An average score was computed to indicate the level of suicidal behav-
ior. Cronbach’s a was 0.71, 0.72, and 0.68 at the three waves, respectively, indicating
acceptable reliability (see Table 2).

"Life satisfaction” was measured by the 5-item Chinese version of "Satisfaction
with Life Scale” (SWLS), which has demonstrated good reliability and validity in
measuring Chinese people’s global LS (Shek et al. 2017; Sun and Shek 2012). We used
a 6-point reporting scale ("1 =strongly disagree”; "6 =strongly agree”). According to
Table 2, Cronbach’s as of the SWLS used in this study were above 0.85 at all waves,
showing good reliability of the scale.

2.3 Data Analysis

Data analyses were conducted through AMOS 25.0 and the "full information maxi-
mum likelihood method” was adopted to handle missing data (Arbuckle 2017). First,
cross-lagged structural equation modeling (SEM) analyses were conducted to compare
the four competing models presented in Fig. 1. In the analyses, externalizing behavior,
internalizing behavior, and LS at each wave were latent variables, which were indi-
cated by corresponding observed variables at each wave, respectively. Specifically,
externalizing behavior was indexed by "delinquent behavior” and "problem behavioral
intention”. Internalizing behavior was indexed by "deliberate self-harm” and "suicidal
behavior”. LS was indicated by the five measuring items.

The following fit indices were used to decide the model fit: the chi-square (x2),
"Comparative Fit Index” (CFI), "Non-Normed Fit Index” (NNFI), and "Root Mean
Square Error of Approximation” (RMSEA). For both CFI and NNFI, a value greater
than 0.90 indicates an acceptable model fit (Kline 2015). Regarding RMSEA, a value
below 0.08 is regarded as having an adequate model fit (Kline 2015). In model com-
parisons, chi-square difference tests were performed to decide the best-fitted model
(Schermelleh-Engel et al. 2003). Specifically, a significant decrease in chi-square value
along with an increase in the number of freely estimated parameters (i.e., more degrees
of freedom) should indicate that the more "complicated” model with more parameters
has a better model fit and should be retained (Schermelleh-Engel et al. 2003). Second,
after deciding the best-fitted model, multi-group analyses by gender were further per-
formed to test gender differences. Similarly, the chi-square difference tests were uti-
lized to test model fit differences between two sub-samples (boys vs. girls).

Third, to explore the relationships between trajectories of PB and LS, we analyzed
several latent growth models as proposed in Fig. 2 to explore the relationships between
the change in each adolescent PB measure (i.e., "delinquent behavior”, "problem
behavior intention”, "deliberate self-harm”, and "suicidal behavior”) and that in LS.
As shown in Fig. 2, in each model, latent intercept and linear slope were modeled as a
function of the observed variables (i.e., PB indicators or LS items) at the three assess-
ment occasions. As the time interval between every two adjacent assessments was one
year, the path from each observed variable to the latent intercept was set as "1” while
the paths from observed variables at the three waves to the linear slope were set as "0",
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"1", and "2", respectively. Adolescent gender effects were also tested through multi-
group comparisons. CFI, NNFI, and RMSEA were also used to check model fit.

3 Results
3.1 Preliminary Analyses

Correlational results are shown in Table 3. Externalizing and internalizing behaviors were
negatively correlated with LS, both concurrently and longitudinally. It was also found that
boys displayed a higher level of externalizing behavior and a lower level of internalizing
behavior than did girls across different waves.

3.2 Unidirectional and Reciprocal Relationships

As shown in Table 4, the goodness-of-fit measures indicated acceptable model fit of all
relationship models (i.e., CFI>0.90, NNFI>0.90, RMSEA <0.08 in all cases) (Kline
2015). First, when the "no cross-lagged effects” model (Model 1) was compared with
the "PB effects” model (Model 2), Model 2 better fitted to the data (AX2(4)= 129.59,
p<0.001). Second, the "LS effects” model (Model 3) also significantly better fitted to the
data than did Model 1 (Ay*(2)=16.34, p<0.01). Third, the "reciprocal effects” model
(Model 4) better fitted to the present data than did Model 1 (AX2(8)= 144.25, p<0.001),
Model 2 (Ay*(4)=14.66, p<0.01), and Model 3 (Ax*(4)=127.91, p<0.001). As a result,
the "reciprocal effects” model best fitted to the present data (y*(302) =3225.30, CF1=0.93,
NNFI=0.91, RMSEA =0.05), supporting the reciprocal relationships between adolescent
PB and LS (i.e., Omnibus Hypothesis 1 was supported).

Based on the "reciprocal effects” model, adolescents’ PB (externalizing: = —0.08,
p<0.01; internalizing: f= —0.17, p<0.001) at Wave 1 showed significant reverse predic-
tions on LS for the whole sample (see Fig. 3). However, from Wave 2 to Wave 3, while
the negative prediction of internalizing behavior on LS remained significant (= —0.07,
p<0.05), the negative predictive effect of externalizing behavior on LS was insignificant
(f=—0.03, p>0.05). Overall speaking, the results partially supported Hypothesis 1a and
fully supported Hypothesis 1b. Related findings suggested the negative predictive effects of
PB on LS may decline over time during early adolescence.

Adolescents’ LS at Wave 1 positively predicted PB at Wave 2 (#=0.06, p <0.05 for both
PB indicators) for the whole sample (see Fig. 3), which is in contrast to our Hypothesis
1c and 1d. However, such effects were not significant from Wave 2 to Wave 3. Thus, our
Hypothesis 1c and 1d were not supported. These findings indicated that higher LS in the
first year of junior secondary school study predicted higher levels of adolescent externaliz-
ing and internalizing behaviors one year later and such predictive effects diminished when
adolescents entered the second year of secondary school study.

3.3 Gender Differences in the Reciprocal Relationships Between LS and PB

We further conducted multi-group analyses (boys vs. girls) based on the "reciprocal
effects” model (Model 4) to examine whether and how the two sub-samples differ from
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Fig.3 Standardized path coefficients for the "reciprocal effects” model between problem behavior and life
satisfaction based on the whole sample. W1=Wave 1, W2=Wave 2, W3 =Wave 3, EB =Externalizing
behavior, IB =Internalizing behavior, LS =Life satisfaction. Externalizing behavior is indexed by delin-
quent behavior and problem behavioral intention, Internalizing behavior is indexed by deliberate self-harm
and suicidal behavior. )(2(302):3225.30, CFI=.93, NNFI=.91, RMSEA=.05. * p<.05, ** p<.0l, ***
p<.001

each other in the bidirectional relationships between LS and PB. The model comparison
results are also shown in Table 4. It was found that both the unconstrained model (i.e.,
Model 4a, predictive effects between PB and LS were freely estimated across two sub-sam-
ples) and the constrained model (i.e., Model 4b, predictive effects between PB and LS were
set to be equal across the two sub-samples) fitted to the data adequately (see Table 4). Yet,
the two models differed significantly from each other according to the chi-square difference
test: Ay’ 5)=18.88 (p<0.05).

Subsequent multi-group analyses were performed by constraining one predictive effect
(Model 4c: externalizing behavior on LS; Model 4d: internalizing behavior on LS; Model
4e: LS on externalizing behavior; Model 4f: LS on internalizing behavior) to be equal
across the two sub-samples. Based on the results depicted in Table 4, the gender difference
was significant only in the predictive effect of internalizing behavior on LS (A)(Z(Z ,)=12.85,
p<0.01). As such, this predictive path should be freely estimated while all other paths can
be constrained to be equal across gender (i.e., Model 4 g).

Based on Model 4 g, regression weights of predictive paths for male and female sub-
samples are shown in Table 5. Although the negative prospective predictions of internal-
izing behavior on LS from Wave 1 to Wave 2 were significant for both sub-samples (boys:
p=-0.19, p<0.001; girls: p=-0.13, p<0.001), the prediction seemed to be stronger
among boys. In addition, the longitudinal prediction of internalizing behavior on LS from
Wave 2 to Wave 3 was significant among boys (= —0.14, p <0.001) but not among girls
(#=-0.02, p>0.05). The findings suggest a more persistent negative prediction of inter-
nalizing on LS among boys. Other predictive effects were equivalent across gender.
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Table 5 Regression weights of paths between problem behaviors and life satisfaction

Predictor Dependent variable p

Whole sample  Boys Girls

Externalizing behavior at Wave 1  Life satisfaction at Wave 2 —-.08" —.09""  —08™
Internalizing behavior at Wave 1 Life satisfaction at Wave 2 —17 —19""  —13™
Externalizing behavior at Wave 2 Life satisfaction at Wave 3 -.03 -.02 -.02
Internalizing behavior at Wave 2 Life satisfaction at Wave 3 -07" -4 —02
Life satisfaction at Wave 1 Externalizing behavior at Wave 2 .06™ 06" 07
Life satisfaction at Wave 1 Internalizing behavior at Wave 2 .06" 06" 05"
Life satisfaction at Wave 2 Externalizing behavior at Wave 3 .01 .01 .01
Life satisfaction at Wave 2 Internalizing behavior at Wave 3~ —.04 —-.06" —.04"

Externalizing behavior is indexed by delinquent behavior and problem behavioral intention, Internalizing
behavior is indexed by deliberate self-harm and suicidal behavior

* p<.05. %% p< 01, k% p <001

3.4 Relationship Between Developmental Trajectories of LS and PB

Before testing the relationship between trajectories of change, we first analyzed univari-
ate latent growth curves separately for each measure, including "delinquent behavior”,
"problem behavioral intention”, "deliberate self-harm”, "suicidal behavior”, and LS.
Results yielded adequate model fit and significant means and variances in intercepts
and linear slopes for all models. While adolescent delinquent behavior (latent linear
slope=0.04, p<0.001) and problem behavioral intention (latent linear slope=0.06,
p<0.001) increased over time, their self-harm (latent linear slope= —0.003, p <0.01)
and suicidal behavior (latent linear slope=—0.01, p<0.01) slightly declined across
waves. There was a linear decrease in adolescent LS (latent linear slope= —0.09,
p<0.001) as well.

As multi-group (boys vs. girls) comparisons for latent growth models by constraining
the three predictive effects (i.e., by, b;, and b,) did not yield significant gender differ-
ences (AX2(3)<7.82, p>0.05), we analyzed latent growth models based on the whole
sample. The results are outlined in Table 6. Models involving predictive effects of ado-
lescent PB on LS or the reverse predictions showed adequate mode fit.

The analyses yielded following findings. First, the initial levels of adolescent PB
and LS negatively predicted each other (standardized b, ranged between—0.45 and
—0.31, ps<0.001), supporting the expected bidirectional negative associations between
PB and LS. Second, while the initial levels of two externalizing behavior measures ("delin-
quent behavior” and "problem behavioral intention”) positively predicted changes in LS
(standardized b, =0.10, p <0.01), the initial levels of two internalizing behavior indicators
("deliberate self-harm” and "suicidal behavior”) did not exert significant predictive effects
on the linear slope of LS. These findings suggest that while a lower level of initial exter-
nalizing behavior predicted a faster decline in LS, levels of internalizing behavior did not
predict the change rate of LS. Findings did not support our Hypothesis 2a.

Third, the initial LS level was not a significant predictor of the change rates of delin-
quent behavior, self-harm, and suicidal behavior. However, it negatively predicted the
increase in problem behavioral intention (standardized b;=—0.07, p <0.05), indicating
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that a higher initial level of LS predicted a slower increase in problem behavioral inten-
tion. Thus, the findings partially supported Hypothesis 3a.

Fourth, the linear slopes of PB and LS negatively predicted each other (standard-
ized b, ranged between —0.40 and —0.12, ps <0.05). The findings suggest that a faster
increase in externalizing behavior or a slower decrease in internalizing behavior pre-
dicted a faster drop in LS, supporting Hypothesis 2b. Likewise, a faster decline in LS
predicted a faster increase in externalizing behavior and a slower decrease in internal-
izing behavior, supporting Hypothesis 3b.

To give a clear picture of the hypotheses and the results of the analyses, the findings of
the present study are summarized in Table 1 with reference to hypotheses.

4 Discussion
4.1 Reciprocal Relationships Between LS and PB

Omnibus Hypothesis 1 was supported. The present findings based on cross-lagged models
support reciprocal relationships between PB and LS among early adolescents. The recip-
rocal relationships were further triangulated by the findings of the latent growth models:
the intercepts (b,) of PB and LS were negatively associated with each other and the latent
linear slopes (b,) of PB and LS also negatively predicted each other (see Table 6). This
observation is inconsistent with those studies which only identified a one-way predictive
effect of LS on PB rather than reciprocal associations (Lyons et al. 2014; Jung and Choi
2017). Nevertheless, while the bidirectional associations were significant during the first
two waves in our study, most of the associations declined and become insignificant after
Wave 2. Thus, the relationship between LS and PB may change over time. In line with this
conjecture, a recent study in the United States identified reciprocal effects between ado-
lescent LS and their coping behaviors including externalizing and internalizing behaviors
while the directionality of the effect varied across waves (Jiang et al. 2019). As a result, the
mixed findings in previous studies may be due to the fact that there were only two assess-
ment occasions, which were unable to reveal such changes (Lyons et al. 2014; Barendregt
et al. 2018).

The inconsistent findings may be also attributable to different methodologies used in
studies. In the present study, cross-lagged analyses also indicated greater temporal stability
in PB than in LS as indicated by the stronger autoregressive effects across time for the two
PB measures than for LS (see Fig. 3). Compared with adolescent PB which determines its
future value to a large extent (Raaijmakers et al. 2005; Shek and Zhu 2019), LS can vary
more due to the influence of emotional, behavioral, and contextual factors (Sheldon and
Lucas 2014). Thus, in the present cross-lagged models, when autoregressive paths were
controlled, PB was more likely to exert a prospective prediction on LS. However, previous
studies using hierarchical regression analyses based on two waves of data were not able to
rule out the influence of the autoregressive effects of both constructs (Lyons et al. 2014).
Indirect support for this conjecture can be found in Joshanloo's (2019) study, which also
adopted cross-lagged analyses and found that a longitudinal stable construct (i.e., psycho-
logical well-being) tended to have a stable predictive effect on LS. Nevertheless, more lon-
gitudinal studies are needed to replicate and verify the present findings.
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4.2 The Predictive Effects of PB on LS

Our hypotheses about the negative predictive effect of adolescent PB on LS were largely
supported: Hypothesis 1a and 1b supported by the cross-lagged model are consistent with
Hypothesis 2b supported by latent growth models (see Table 1). More specifically, the pre-
sent study found that higher levels of PB at Wave 1 predicted lower levels of LS at Wave
2 in the cross-lagged model, which is consistent with previous findings (Bukhari and Saba
2017; Schei et al. 2016; Lyons et al. 2013; Bogart et al. 2007; van Den Eijnden et al. 2018).
This result also echoes the negative predictive effects of PB intercept on the intercept of LS
(i.e., by<0) in latent growth models.

These findings support Evans's (1994) "biosocial-cognitive” model, where PB is a type
of social behavior that acts as a proximal antecedent of LS while personality and environ-
mental factors are remote predictors of LS (Fogle et al. 2002; Lyons et al. 2013). Besides, it
was found that children’s PB would lead to negative familial factors such as higher parental
psychological control, more family conflicts, less parental warmth, and poorer parent—child
relationships, all of which contribute to a decrease in adolescent LS (Zhu and Shek 2020).
Together with previous findings, our results suggest that engagement in PB represents neg-
ative life experience which would eventually predict deterioration in adolescents’ overall
quality of life. Our study also extended the previous findings by showing the negative pre-
dictive effects of changes in PB on the change slope in LS (see Table 1, Hypothesis 2b).
Specifically, a faster increase in externalizing problems or a slower decrease in internal-
izing problems predicted a faster decrease in LS (i.e., b, <0). An increase in self-harm and
suicidal behavior would create sad moods such as loneliness and make the adolescent less
satisfied with life (Ronké et al. 2013; Valois et al. 2004).

However, Hypothesis 1a was only partially supported because the prediction of exter-
nalizing behavior was no longer significant from Wave 2 to Wave 3. The diminished pre-
dictive effect can be accounted for by the finding in the latent growth model that the initial
externalizing behaviors positively predicted the change in LS, which is inconsistent with
our Hypothesis 2a (see Table 1). As higher levels of externalizing problems were associ-
ated with a slower decrease in LS, the discrepancy in LS between adolescents with higher
or lower levels of externalizing behavior became smaller gradually, causing the gradual
diminishing in the predictive effect of the externalizing problems. Although the congruent
results obtained from different analyses provide "triangulation”, the positive associations
between latent intercepts of PB and linear change slope of LS are unexpected. It might
be due to a floor effect—as LS of those adolescents having higher PB was relatively low
at Wave 1, the room for such a low LS to drop quickly over time was not big. Thus, the
association between initial PB and change in LS was insignificant or even positive. This
floor effect may also explain the insignificant associations between intercept and linear
slope among PB and other psychological factors reported in previous studies (Shek and Lin
2017; Jung and Choi 2017). Nevertheless, the present positive associations are novel and
need to be interpreted with caution and verified in future studies.

Although Hypothesis 1b was fully supported, the effect of internalizing behavior
declined yet remained significant from Wave 2 to Wave 3. This finding echoes the insig-
nificant predictive effect of initial internalizing behavior on the change slope of LS (see
Table 1, Hypothesis 2a). The findings also suggest that internalizing behavior may have
a more persistent negative predictive effect on LS than externalizing behavior. Such an
interpretation is in line with Jiang et al.'s (2019) observation that internalizing coping,
but not externalizing coping, showed a significant negative longitudinal prediction on LS.
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However, it is in contrast to Lyons et al.’s (2013) finding that self-reported externalizing
behavior exerted a more stable prediction on LS than did internalizing behavior. In view
of the inconclusive picture, more longitudinal studies covering a longer period of time are
warranted to decide the relative magnitude of the predictive effects exerted by externaliz-
ing and internalizing problems.

In addition, the negative predictive effect of internalizing behavior on LS appeared to
be stronger and more robust for boys than for girls. This is inconsistent with the previous
findings showing a stronger negative association between earlier PB and later LS for girls
(Shek 1998). Some scholars argued that girls may be more vulnerable to negative influ-
ences of internalizing behavior because they generally display higher levels of internalizing
behavior than do boys (Lyons et al. 2014; Bartels et al. 2013). However, the present finding
does not support this notion. A possible explanation may be related to different emotional
expression norms between girls and boys (Cassano and Zeman 2010). For example, parents
were found to be more sensitive and responsive to daughters’ sadness and sons’ angry emo-
tions (Fivush et al. 2000; Cassano et al. 2007). As internalizing problems are more related
to sadness but not angry emotions, parents are likely to respond to daughters’ internalizing
problems in a supportive way while being irresponsive or even non-supportive to sons’
internalizing problems. Therefore, adolescent boys might suffer a more significant decrease
in LS as compared to girls as a result of different parental responses. Although this conjec-
ture makes sense, it is yet to be verified in future empirical studies.

4.3 The Predictive Effects of LS on PB

Regarding the predictive effect of LS on PB as the second aspect of the reciprocal relation-
ship, findings are discordant with Hypothesis 1c and 1d (see Table 1): LS was in fact a
positive longitudinal predictor of both externalizing and internalizing behaviors from Wave
1 to Wave 2. This finding is inconsistent with the known protective effect of positive LS
against PB identified in previous research (Haranin et al. 2007; Lyons et al. 2014; Jung and
Choi 2017; Moksnes et al. 2016). However, the present finding can be understood in the
light of "the dark side of happiness”, which indicates that great LS may also predict unfa-
vorable outcomes (Gruber et al. 2011; Oishi et al. 2009).

Theoretically, emotional conditions associated with high LS may influence adoles-
cents’ cognitive and social functioning, such as how they collect and process information
and interact with others. On the one hand, adolescents with high LS may be inattentive to
environmental risks and tend to underestimate the negative consequences of PB (Gruber
et al. 2011). Indeed, individuals with high positive emotional states were found to overlook
essential threats and have a higher level of risk tolerance (Baumeister et al. 2001; Grable
and Roszkowski 2008). People displayed more risky behaviors (e.g., risky sexual behav-
iors and substance consumption) when they have higher levels of positive emotion (Cyders
and Smith 2008; Zapolski et al. 2009). On the other hand, the absence of certain negative
emotions may increase the likelihood of developing PB (Oishi et al. 2009). For example,
scholars noted that adolescents having high LS could be less likely to experience guilt and
shame if they engage in delinquency, which may subsequently lead to moral transgressions
and even more delinquent behaviors (Jung and Choi 2017; Baumeister et al. 1994).

Furthermore, when individuals feel satisfied, they might not have much motivation to
change while dissatisfied individuals may be internally motivated to improve and display
healthier behavior (Oishi et al. 2009; Heinberg et al. 2001). As such, adolescents with high
LS may be less motivated to take initiative to change their behavioral problems. This might
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be particularly plausible if taking into consideration the unique interpretation of "hedonic”
well-being in Chinese culture. While there are proposals emphasizing the importance of
"hedonic” well-being in terms of enjoyment, pleasant experience, and satisfaction (Huta
and Ryan 2010), traditional Chinese culture does not endorse the pursuit of hedonistic
goals such as emotional pleasure (Zhang and Veenhoven 2008; Yang and Zhou 2017).
Instead, "no pain, no gain” in terms of overcoming adversity, self-cultivation, and contri-
bution to society are strongly favored (Lu 2001). As such, a lack of "hedonic” well-being
indicated by LS among Chinese adolescents may not necessarily reflect "unpleasant expe-
rience”. Instead, low LS may indicate Chinese adolescents’ devotion to other fundamental
aspects of obtaining happiness such as meaning and contribution, which would be associ-
ated with low levels of PB.

Despite the above-mentioned mechanisms, the positive predictive effect of LS on PB
indicators became insignificant from Wave 2 to Wave 3 (see Table 1, Hypothesis 1c and
Hypothesis 1d). In fact, the protective effects of LS were identified in the latent growth
models (see Table 1, Hypothesis 3a and Hypothesis 3b). Specifically, higher initial LS was
associated with a slower increase in problem behavior intention. Besides, a slower decrease
in LS was linked with a faster decline in internalizing behavior and a slower increase in
externalizing behavior. These seemingly inconsistent predictions of LS suggest a change in
the prospective prediction of LS on PB over time, which echoes Joshanloo's (2019) conclu-
sion that there may be positive, negative, or nonsignificant predictions of LS on psycho-
logical well-being across various time points. It appears that the existing findings support
claims on both "protective effect of LS” and "the dark side of LS”, suggesting the relation-
ship between LS and future developmental outcomes may be nonlinear and vary across
situations. For example, high LS may act as a short-term protective factor while low LS
might motivate an individual to strive for positive changes in the long-run (Whillans et al.
2020; Joshanloo 2019). In addition, high LS appears to be more likely to have a nega-
tive influence on adolescents already having behavioral problems (Jung and Choi 2017;
Baumeister et al. 2003). Future studies will certainly benefit from replicating the present
findings and investigating possible mechanisms underlying the change in the predictive
effect of LS on PB.

4.4 Implications

Theoretically speaking, there are several observations of the present findings based on the
cross-legged and latent growth models. First, while there is support for the common con-
jecture that LS is negatively associated with adolescent PB (e.g., findings in latent growth
models), LS was also found to positively predict PB. Second, there is support for the alter-
native view that PB negatively predicts LS. Third, the relationships between LS and PB are
bidirectional in nature. Fourth, there is some gender difference in the prediction of internal-
izing behavior on LS. Fifth, the initial level of LS was negatively related to the change in
problem behavior intention. Sixth, linear change slopes in LS and PB negatively predicted
each other. Some of these observations are novel in this field and form the basis for future
studies.

The present findings also have important practical implications. First, the negative pre-
dictive effects of PB on future LS found in both cross-lagged analyses and latent growth
models inform early efforts to prevent or mitigate behavioral problems as well as to pro-
mote LS among adolescents. For example, universal PYD programs should be meticu-
lously designed and implemented to enhance adolescents’ psychosocial competence, which
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will enable them to resist the risks of developing PB (Shek and Wu 2016). Moreover, when
students enter secondary schools, systematic psychological screening tools should be uti-
lized to accurately identify at-risk youth so that tailor-made interventions can be employed
to help them minimize negative outcomes. Second, although promoting LS has been gener-
ally considered a source of positive outcomes and the present latent growth models also
revealed a protective effect of LS, yet it positively predicted future PB in cross-lagged
analyses. Thus, high LS and its associated positive emotional states may bring negative
outcomes at a certain circumstance. Youth workers should be aware of and understand this
possibility. Furthermore, efforts should be devoted to helping early adolescents develop
and use adaptive strategies to regulate both positive and negative emotions (Gilbert 2012).
This is of paramount importance because early adolescents are especially vulnerable to
emotional dysregulation due to pubertal changes and not yet fully developed emotional and
cognitive capacities (Zeman et al. 2006; Dahl 2004).

4.5 Limitations

This study expands our knowledge and understanding of the relationships between LS and
PB among early adolescents and over time. Nevertheless, several limitations should be
noted. First, assessment of LS and PB solely relied on self-report questionnaires, which
may result in concerns of the method variance. Thus, it will be better to involve multiple
reporters, such as parents and teachers, in future studies. Besides, both externalizing and
internalizing problems were assessed by two indicators only. Future studies should include
more forms of behavioral problems such as aggression and depression. Second, the present
study covered three years in early adolescence. It will be inspiring to cover a longer time
span (e.g., childhood and late adolescence) to detect how the bidirectional relationships
between LS and PB vary and develop over time. Third, based on the regression coeffi-
cients, the reciprocal relationships only showed small effect sizes. Thus, it is important to
interpret the current results with caution and replication studies are warranted.
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