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中 文 摘 要 ： 計畫背景：青少年時期乃問題行為等負向結果好發階段，然根據堅
毅理論，此階段之青少年具有某些正向因子，可助其面對或避免負
向結果的產生。為了解台灣青少年所運用之正向因子（包括個人資
產及外在資源）與美國青少年之異同，因此進行本計劃。
計畫目的：1. 運用堅毅理論了解台灣北部國高中生在控制危險因子
後其促進因子與問題行為（即攻擊行為、物質使用行為及心理困擾
）之橫斷及長期關係 2. 比較台灣和美國青少年在前項目的所發現
之關係上是否有所差異
研究方法：
研究對象：台灣之參與者來自桃園和新北市的國高中生。國中根據
學校大小及學區平均所得稅進行排序，高中職則根據學校大小進行
排序。以分層隨機抽樣的方式抽樣，依據20%的抽樣率，選取24間國
中和8間高中職，每校一年級選取兩班，最後共有34間學校，63班級
，1153位國中生和559位高中生參與計畫（共1712人）。參與計畫之
學生將由學校統一帶至電腦教室進行線上問卷填答。本計畫於108學
年度上學期調查一次，下學期調查一次，一學年共調查兩次。本計
劃通過國立師範大學研究倫理中心之審查。美國之參與者來自邁阿
密市的24間公立國中，共849位，於2018年六年級（美國的國中一年
級）上學期和下學期各施測一次，共兩波調查，於各校之電腦教室
進行線上問卷填答。
研究工具：本計畫之問卷包括三大部分，一是問題行為，包括肢體
和口語攻擊行為、吸菸和飲酒行為，及憂鬱和焦慮，二是多層級危
險因子，三是多層級促進因子。危險因子和促進因子均包括個人、
家庭、同儕，及學校社區四個層級。
統計方法：本計劃報告以樣本數、比率、平均值和標準差進行單變
項之樣本描述，運用配對T檢定檢驗連續變項變化之顯著性。為檢驗
建議理論，本計劃運用多元線性迴歸和多元羅吉斯回歸探討第一波
調查風險因子及促進因子與第二波調查之問題行為間的關係，進一
步採用逐步複回歸的方式，選取最適模式。
研究結果：第一波共有1712人參與，第二波共有1725人參與，兩波
運用偽ID連結成功者共有1237人（72.2%），經適配度比較後確立兩
波完訪之參與者與第一波之參與者在背景因素、問題行為、風險因
子及促進因子上均無顯著差異，表示兩波完訪者具有原始樣本之代
表性。高中生相較於國中生而言有較低的肢體攻擊行為，較高的口
語攻擊、吸菸、飲酒、憂鬱及焦慮。高中之風險因子除學校暴力暴
露和鄰里恐懼較國中低外，其餘均較國中高。高中之促進因子除參
與課外活動較國中高外，其餘均較國中低。台灣青少年之肢體攻擊
和口語攻擊均有顯著下降的趨勢。風險因子除手機成癮外，均有下
降的趨勢。促進因子除參與課外活動上升外，其餘因子均下降。複
回歸結果發現，性別與六個問題行為指標均有關，多層次風險和促
進因子均因不同的依變項而不同。分析邁阿密和北台灣的資料發現
，邁阿密學生的肢體及口語攻擊行為均有下降的趨勢，但北台灣的
樣本發現兩波資料沒有顯著改變，但是北台灣學生的口語暴力行為
較高。

中文關鍵詞： 青少年、堅毅理論、跨國比較、短期追蹤

英 文 摘 要 ： Purposes: This project aims to build the resilience model



among Taiwanese adolescents by investigating the cross-
sectional and longitudinal associations between the
promotive factors and problem behaviors (aggression,
substance use, mental distress) while considering risk
factors. In addition, the project will conduct cross-
country comparisons on the resilience models between the
Taiwanese and U.S. adolescents.
Methods:
Northern Taiwan sample was recruited in Taoyuan and New
Taipei City. The systematic clustered sampling method is
used to select schools. In the first year, 24 junior
high schools and 8 senior high schools participate in the
project. Totally, 1712 students were participated in the
first semester of the 108 Academic year. In the second
semester of the 108 Academic year, 1725 students
participated. Only 1237 students who provided the same
information for computing pseudo-ID of the first wave and
the second wave. Miami sample comprised 849 students who
were followed since their 6th grade in 2020. The instrument
of the project consisted of three sections. First section
is negative outcomes which included physical and verbal
aggressive behaviors, smoking and drinking, as well as
depressive symptoms and anxiety. Second section is multi-
level risk factors. Third section is multi-level promotive
factors. Multi-levels referred to individual, familial,
peer, and school/community levels. To construct the time
order between related factors and dependent outcomes, we
built multiple linear regression models and multiple
logistic regression models where the problem behaviors
measured in the second wave served as dependent variables
while the risk and promotive factors measured in the first
wave were used as independent variables. To avoid
collinearity, stepwise linear models and stepwise logistic
models were used to filter the most significant factors.
Results:
In northern Taiwan sample, the results of the tests of
goodness-of-fit showed that the sample with completed data
of the two waves was not different with the sample in the
first wave on background characteristics. In terms of
negative outcomes, besides physically aggressive behaviors,
all other five negative outcomes, namely verbally
aggressive behaviors, smoking, drinking, depressive
symptoms and anxiety, were more serious among high school
students than middle school students. Physically and
verbally aggressive behaviors both decreased during the
surveyed year, and other four negative outcomes did not
change. Besides smartphone addiction, other significant
risk factors decreased. Besides organized activity



participation, other significant promotive factors
decreased. Results of multiple regression models indicated
that sex was related to the six negative outcomes.
Regarding the differences between the northern Taiwan and
Miami samples, physically and verbally aggressive behaviors
decreased significantly in Miami sample. Verbally
aggressive behavior was higher in the northern Taiwan
sample than in the Miami sample.

英文關鍵詞： adolescents, resilience theory, cross-country comparison,
short-term follow-up
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1. Introduction 

Aggression, substance use, and mental distress are three emerging social and public health issues 
among adolescents globally. Adolescents manifesting these three problem behaviors might experience 
multi-faceted negative consequences throughout life.  

Many scholars studying adolescent development have investigated the role of antecedent factors in 
the development of problem behaviors. The majority of prior research has revolved around the direct 
links of risk factors to the negative outcomes of adolescents. Based on this view, society tends to treat 
adolescents who grow up in disadvantaged environments or possess unfavorable factors as a population 
who needs help, rather than as the individuals who possess the capability to overcome obstacles or 
adversities. 

Resilience theory sheds light on the studies framed by a strength model rather than a risk model and 
problem-oriented approach (Zimmerman et al., 2013). This line of research indicates that some 
adolescents exposed to risk do not display problem behaviors (Luthar, 2003). These adolescents may 
possess promotive assets (individual level factors) or multi-level resources (at the familial, peer or 
community levels), which can protect them from negative outcomes (Hsieh et al., 2016; Stoddard et al., 
2013). These promotive factors help adolescents overcome the negative effects of risks which may 
impede healthy development. Adolescents living in poverty, for instance, are more likely to smoke than 
their counterparts; in contrast, adolescents who live in poverty yet have adults monitoring their behaviors 
(a promotive factor) may decrease their probability of smoking (Hill, Hawkins, Catalano, Abbott, &Guo, 
2005; Soteriades &DiFranza, 2003). 

Taiwan, however, lacks research focusing on the positive resources of adolescents and the differential 
developmental outcomes between adolescents with and without positive resources. In addition, 
resilience in previous Taiwanese research was generally considered as a trait-based conception which may 
prevent disadvantaged adolescents from reaching their full potential (Fergus &Zimmerman, 2005; Luthar, 
2003). Fergus and Zimmerman (2005) pointed out that: “The concern in treating or considering resilience 
as a trait is that it places blame on the adolescent for failing to overcome adversity or risk. It also raises 
questions about the usefulness of prevention efforts because individual trait-like characteristics may not 
be amenable to change. Finally, trait conceptions ignore contextual factors, but resilience theory 
incorporates social and environmental influences.” Therefore, it would be warranted to initiate a study in 
Taiwan which emphasizes adolescents’ adjustment and positive adaptation, despite conditions of risks 



2 

 

and life adversities that does not treat resilience as a trait and can be measured with a single self-reported 
scale. 

It is well established that the resilience process differs across cultures (Theron et al., 2015). In an 
individualistic society, such as the Unites States (US), a higher level of parental surveillance may act as a 
risk factor for unhealthy adolescent development; yet, in a relatively collectivist population, such as 
Taiwan, parental surveillance may act as a protective factor of adolescent development (Pinquart &Kauser, 
2018). Thus, based on previous research in the US, Poland, and China, adopting the resilience model to 
the investigation of risks and promotive factors of adolescent development might thus differ in Taiwan. 
Furthermore, comparing the associations of risks as well as promotive factors with adolescents’ negative 
outcomes in Taiwan and US samples concurrently can provide thorough information for future 
intervention strategy design of promoting adolescents’ positive health development. 

This is a short-term follow-up study focusing on the students of junior high public schools and senior 
high schools in Taoyuan City and New Taipei City. Two cohorts are included in the project: one is a cohort 
consisting of 7th graders in public junior high schools, the other is a cohort consisting of 10th graders in 
public senior high schools. These two cohorts were interviewed in each semester of the 108 academic-
year (two waves). To compare the resilience processes between adolescents in Taiwan and in the US, the 
first cohort was used to compare with a cohort that was monitored in Miami, Florida. The Miami cohort 
interviewed junior high school students since they were in the 6th grade which is the first year of their 
junior-high-school stage. These students were planned to be followed from grade 6 to  grade 7 including 
four waves of interviews conducted in the four semesters. However, due to the pandemic of COVID-19, 
the interview of the second semester in the 7th grade was postponed indefinitely. Although the interviews 
continued as planned in Taiwan, the fourth wave in Taiwan may not be comparable to the fourth wave in 
Miami due to the time disparity. In this report, the comparison between Taiwan and Miami will be 
presented based on the first two waves of interviews. 

1.1 Literature review 

1.1.1 Aggression, substance use, and mental distress among US and Taiwanese adolescents 

In adolescence, aggression, substance use, and mental distress are three major public health 
concerns. According to the statistic reports announced by the US Department of Health and Human 
Services, about 24% of high school students were involved in physical fights in the past year (Centers for 
Disease Control and Prevention, 2018). In addition, 7.6% of high school students had smoked within one 
month (Kann et al., 2018). Furthermore, 30% of them had at least one drink of alcohol more than once 
per day (Centers for Disease Control and Prevention, 2018). Besides, 14.4% of American adolescents 
suffered from major depression (Substance Abuse and Mental Health Services Administration, 2019). 

In terms of the situation in Taiwan, a  report issued by the Ministry of the Interior suggested that the 
violent crime rate per 100,000 juveniles (aged 12-18) was 18.41 in 2017 (Ministry of the Interior, 2018). 
The prevalence rates of substance use among adolescents in 2014 were 3.43% for smoking and19.74% 
for drinking (School of Public Health National Taiwan University, 2014). Additionally, the prevalence rate 
of feeling depressed in the previous month was 8.9% among adolescents, which is alarming because 
depression increases suicide risk (Institutes, 2013; Ministry of Health and Welfare of Taiwan, 2017). 
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Though the prevalence rates of aggression, substance use and depression among Taiwanese 
adolescents may be less than the rates of adolescents in the United States, they have not significantly 
declined. Given the heightened vulnerability of this age group, it is particularly important to develop 
effective prevention strategies as well as comprehend the risk and protective factors. Since there are 
few studies on comparing the results between Taiwanese adolescents and the United States’ 
adolescents’ risky behaviors, it is valuable to dig into reasons that cause the differences. 

1.1.2 Resilience definition 

Resilience generally refers to the process by which to overcome negative events, to cope with 
traumatic experiences, and to avoid the deteriorated trajectories associated with risks (Fergus & 
Zimmerman, 2005). The presence of risks and promotive factors are the fundamental requirements of 
resilience manifestation. The risks refer to the individual’s exposure to significant threats or severe 
adversity. Promotive factors refer to the resources or assets that either facilitate the positive outcome 
or reduce/avoid a negative outcome. Resilience is a multidimensional phenomenon, which is context-
specific and involves developmental change (Zimmerman & Arunkumar, 1994). The risks might vary 
depending on the circumstances, and the promotive factors might vary for encountering specific risks. 
For instance, an adolescent who suffered from violence in school (risk factor) might need parental 
support (promotive factor) to counter the risk. On the contrary, if the adolescent is abused in the family 
(risk), then he/she might need support from other adults (promotive factor) to withstand the 
maltreatment. Hence, resilience is context-specific which also suggests that a trait-based approach to 
resilience research may not make theoretical sense. Resilience involves developmental changes since 
risks and resources may alter across different developmental stages. Therefore, when constructing a 
resilience model, we should take multilevel risks and promotive factors into consideration. In this 
proposed project, we will adopt the ecological model (Bronfenbrenner, 1994) to organize the risk and 
promotive factors to construct a resilience model tailored to Taiwanese adolescents.  

One line of research tends to measure resilience with a self-report scale and assumed that resilience 
is a trait (Connor & Davidson, 2003; Tarter & Vanyukov, 2002). Yet, Fergus and Zimmerman (2005) have 
argued that resilience is not a static trait. Resilience is varied and defined by the context, meaning that it 
is possible for an adolescent to be resilient when facing one kind of risk but may not be resilient against 
another type of risk. Since trait-like characteristics may be hard to change, regarding resilience as a trait 
may result in reducing the use of prevention efforts and victim-blaming. In this proposed project, we 
adopt multilevel risks and promotive factors to construct a resilience model instead of using a single 
self-report scale of resilience to measure the level of resilience. 

1.1.3 Resilience models 

Researchers have proposed five models -- compensatory model, protective model, protective-
stabilizing model, protective-reactive model, and challenging model -- to explain the relationships among 
risk factors, promotive factors and outcomes (Fergus &Zimmerman, 2005; Garmezy, Masten, &Tellegen, 
1984; Rutter, 1985; Zimmerman &Arunkumar, 1994). The first is the compensatory model. The promotive 
factor in this model is a variable which can neutralize the exposure to risk without interacting with the risk 
factor. For example, students from low socioeconomic status (SES) might be more likely to commit 
aggressive behavior, but teachers’ monitoring behavior may reduce the frequency of committing violent 
behavior. The second is the protective model. The promotive factor in this model is a protective factor 
influencing the effects of risks on the negative outcome, which means the promotive factor interacts with 
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or moderates the negative effects of the risk factor. For example, the relationship between SES and violent 
behavior might be reduced for students with high levels of parental support. The third is the protective-
stabilizing model. When the risk level increases, the level of negative outcome will be stable if the 
promotive factor is present, and will increase if the promotive factor is absent. For example, among youth 
whose parents maltreated them, those with a non-parental adult mentor may not exhibit aggressive 
behaviors, whereas those without a non-parental adult mentor may. The fourth is the protective-reactive 
model. This model describes a phenomenon that the promotive factor diminishes but does not completely 
remove the effects of risks. The relationship between the risk and outcome is stronger when the 
promotive factor is diminished. For example, adolescents with low self-esteem are more likely to be 
bullied, especially when peer support diminishes. The fifth is the challenging model. This model 
exemplifies a curvilinear association between a risk factor and an outcome. This means that exposure to 
low and high levels of a risk factor are related to a negative outcome, but moderate levels of the risk factor 
are associated with less negative (or positive) outcome. In this model, the moderate level of a risk factor 
is the promotive factor. They are the same variable. Whether it is a risk or a promotive factor depends on 
the level of exposure. For example, a moderate level of interpersonal conflict may provide enough 
exposure to learn from the development and resolution of the conflict, and thus increase the ability to 
conquer a future conflict.  

In this study, because there were only two-wave of data and the duration between the waves was too 
short to demonstrate the change, the compensatory model and the protective model are more suitable 
to be tested under this data structure. As for the remaining three models, longer duration and more time 
points might be needed to test them. 

1.1.4 Risk and promotive factors of problem behaviors among Taiwanese and US adolescents 

Many risks and promotive factors of aggression, depression and substance use behavior among 
adolescents are identified by US and Taiwan scholars. We organized frequently mentioned factors of the 
research conducted in the two countries based on the ecological model respectively (Table 1 for US 
research and Table 2 for Taiwan research). 

Table 1. Risk and promotive factors of negative outcomes among American adolescents 

Multi-level facets Risk factors Promotive factors 
Individual-level low self-esteem, low school attachment, 

witnessing of violence and violence 
victimization  

positive racial identity, religious activities, 
and future expectations  

Family-level witnessing family violence, family conflict, 
family members’ aggression, and substance 
use behaviors, and parental mental distress  

parental support and parental prosocial 
behavior 

Peer-level having aggressive friends and having friends 
engaged in substance use  

involvement with pro-social peers, and peer 
support 

School and 
community-level 

school violence exposure, community fear 
and community violence exposure 

involvement in prosocial activities, non-
parent adults’ prosocial behavior and having 
a natural mentor  

Note: The above factors are retrieved from peer-reviewed journal articles (Aiyer et al., 2014; Assari et al., 2015; 
Brenner et al., 2011; Butler-Barnes et al., 2011; Caldwell et al., 2004; Eisman et al., 2015; Estrada-Martínez et al., 
2012; Noelle. M. Hurd & Marc A. Zimmerman, 2010; Noelle M. Hurd & Marc A. Zimmerman, 2010; Hurd et al., 
2011; Repetto et al., 2004; Steinman & Zimmerman, 2004; Stoddard et al., 2013; Xue et al., 2007; Zimmerman et 
al., 1998; Zimmerman et al., 2013). 
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Table 2. Risk and promotive factors of negative outcomes among Taiwanese adolescents 

Multi-level facets Risk factors Promotive factors 
Individual-level low education expectation, life stress, 

impulsiveness, bullying victimization, online 
game use, internet risk behavior, missing 
classes, sleep problems 

health self-efficacy, refusal self-efficacy, 
emotional regulation, religiosity, self-esteem  

Family-level family conflict, parental risk/substance use 
behavior 

family support, parental monitoring, parental 
closeness, family functioning, family 
interaction, older relative’s support 

Peer-level peers’ risk behavior peer support 
School and 
community-level 

media violence exposure,  school attachment/connectedness, 
neighborhood attachment 

Note: The above factors are retrieved from peer-reviewed journal articles (Chang et al., 2015; Chang et al., 2006; 
Chang et al., 2016; Hsieh & Leung, 2009; Huang et al., 2018; Huang & Wang, 2019; Liao et al., 2018; Lin et al., 2018; 
Luh et al., 2015; Vazsonyi et al., 2010; Wang et al., 2011; Wang et al., 2010; Yen et al., 2006). 

1.1.5 Unique factors in Taiwan’s research 

The proposed study will include some culturally relevant factors specific to the Taiwan cohort. First 
is the influence of grandparents on the development of adolescents. Hsieh and Leung (2009) indicates 
that grandparent’s support is a significant protective factor which prevent Taiwanese adolescents who 
were raised in divorced single-parent families from multidimensional adaptation problems. In Chinese, 
grandparents might be the pathway or support of adolescents facing adversities to gain material 
resources, emotional support and even social justice (Tian & Wang, 2015). Thus, parental support will be 
added in this study as a culturally specific promotive factor.  

Second is the after school tutoring program participation. A recent study indicated that the 
proportion of Taiwanese secondary students (72.4%) who were taught by the shadow education system 
is the highest among East Asia countries (Zhang et al., 2018). Given such a high prevalence, the effects of 
after-school tutoring programs on adolescents’ developmental outcomes needs further investigation. 
Thus, we will measure the frequency and duration of participants’ time spent on after-school tutoring 
programs.  

Third is the unique race/ethnicity identity in Taiwan. Although previous studies conducted in the US 
demonstrated a protective effect of racial identity on the negative outcomes among African Americans, 
the situation in Taiwan might be different (Dupree et al., 2015; Zimmerman et al., 2013). Hakkai, Fukien, 
aborigines, and mainlanders are the four main race/ethnicity groups in Taiwan (Chang, 2003). Unlike the 
races in the US, none of these groups can be recognized by skin colors. In addition, transnational 
marriages create a new type of family in this new generation (Tseng, 2012). All these races and origins 
make up diverse families. Therefore, investigating the identities of races, ethnicities, and nationalities 
acknowledged by the adolescents raised under various kinds of families can provide an opportunity to 
understand the effects of racial identity on the Taiwanese adolescents’ developmental outcomes. 

1.1.6 Cross-country comparison 

Resilience of adolescents is regarded as a quality of social and physical ecology, and its 
manifestation differs among various cultures (Ungar, 2011). As members of society, adolescents are 
inevitably influenced by the cultures they live in. For instance, closed parent-child relationships, 
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especially Xiao (filial piety) is deemed as a virtue that deeply embedded in Chinese culture. Chinese law 
even regulates children’s responsibilities for taking care of their parents in their later years (Tian & 
Wang, 2015). The concept exists as a part of Taiwanese culture as well. Tian and Wang (2015) have also 
identified informal social supports as an important promotive factor for at-risk Chinese adolescents, 
referring to interpersonal relationships, that is, family relationships and relationships between 
acquaintances (e.g., classmates, neighbors, and colleagues). To overcome adversities or obstacles, 
Chinese adolescents heavily rely on informal social supports, including financial assistance, material aid, 
psychological support, emotional comfort, and life-lesson mentors. Extended families also provide 
support, for grandparents occasionally function as surrogate parents to replace their biological parents 
as when their parents get divorced or must work far away.  

However, this cultural script is different from the one in American culture, which embraces the 
independent development of children. Compared with Chinese adolescents, adolescents in the United 
States have more independent relationships with their parents, and they rely less on nonparent adults 
(Jessor et al., 2003). Grandparents’ involvement may even have negative effects on children with 
parents’ divorce or remarriage in white families (Hetherington & Elmore, 2003). As a result, to recognize 
that the effects of a promotive factor vary across cultures can contribute to a more culturally informed 
understanding of resilience. 

1.2 Aims 

Aim 1: to test the resilience model among Taiwanese adolescents by investigating the cross-
sectional and longitudinal associations between the promotive factors and problem 
behaviors (aggressive behavior, smoking, depressive symptoms, anxiety) while considering 
risk factors  

Aim 2: to compare the cross-sectional and longitudinal associations elaborated in Aim 1 among 
Taiwanese and US adolescents  

2. Methods 

2.1 Participants 

2.1.1 Northern Taiwan Cohort  

Taiwan cohort consisted of students from two special municipalities, Taoyuan City and New Taipei 
City. The sampling frame is the name list of schools in Taoyuan City and New Taipei City provided by the 
Ministry of Education in Taiwan. The junior high schools are ranked according to two indicators: first is 
the numbers of the students of each school; second is the statistics of comprehensive income tax of 
townships and villages in the two cities announced by the Financial Information Center of the Ministry of 
Finance (Financial Information Center of the Ministry of Finance, 2015) as an indicator of socioeconomic 
status (SES) of the community where the school is located. The average of these two indicators is used 
for ranking junior high schools. The senior high schools are ranked based on the numbers of the 
students of each school. The schools are systematically sampled based on a 0.2 sampling rate. If the 
sampled school rejected to participate, the school ranked next to the sampled school will be a 
substitute. In the end, 24 junior high schools and 8 senior high schools participate in the project. Two 
classes of each school are selected, except a school has only one class in 7th grade. In the first semester 
of the 108 academic year, 34 schools, consisted of 63 classes, 1153 junior high school first-graders (7th 
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grade) and 559 senior high school first-graders (10th grade) completed the interview. In total, 1712 
students participated.  

The second wave was conducted in the second semester of the 108 academic year. There were 1725 
students who participated in the second wave of the survey. However, only 1237 students who provided 
the same information for computing pseudo-ID of the first wave and the second wave. Therefore, to 
investigate the changes of the outcome variables and related factors, the 1237 students (72.2%) were 
analyzed. 

The project adopted an on-line survey procedure to acquire students’ information in each school. An 
online questionnaire fill-in system was built on the website of Surveycake. The trained instructors, who 
are college students would write the link of this online questionnaire on the whiteboard in the computer 
classroom of each school. Students would type this link to the address bar of the browser. After they 
enter the webpage of the questionnaire, they would see a consent form on the first page. They are 
required to read the content and click the icon if they agree to participate. If they reject to join the 
project, then they can surf the internet quietly without affecting other students. The whole procedure is 
conducted by standardized trained instructors to avoid the influence of the teachers or other school 
staff. 

The proposal, questionnaires, and student-version consent forms of the previous project were 
reviewed and approved by the Research Ethics Office of National Taiwan Normal University (NO: 
201906HS007). 

2.2.2 Miami Cohort 

A cohort of junior high school students is followed in Miami, Florida, by the research team of 
Prevention Research Center at the University of Michigan. In total, 24 public middle schools in Miami-
Dade County are enrolled. The team followed 849 students since their 6th grade, the first semester in 
junior high school in 2018, until the second semester in 7th grade in 2020. The students are interviewed 
once per semester; thus, students provide 4 waves of information about their experiences of 
victimization, delinquent behaviors, metal distress, multilevel risk factors, and promotive factors. The 
research team is submitting a new project to the National Institute of Health (NIH) this year to extend 
the Miami cohort for another five years and continually monitor these students until they enter senior 
high schools. 

Miami-Dade County, the largest school district in Florida and the 4th largest in the US, has a 
population of 2.752 million people in 2017. The students in the county’s public school represent 12.7% 
of the total city population. The rate of violent crime in Miami is 887.5/100,000 which is about two-fold 
of the US national crime rate (386.3/100,000). 
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2.2 Study framework 

 

Figure 1. Study framework 

2.3 Measurement 

2.3.1 Negative outcomes 

Aggressive behaviors 

The 13 items of aggressive behaviors are adopted and revised from the Multisite Violence 
Prevention Project (Henry & Farrell, 2004). This scale is asked over a period of 3 months and rated on 
a frequency scale: 0 = 0 times to 5 = 5 or more times. Seven items were used to measure verbally 
aggressive behavior such as picking on someone and saying things about another student to make 
others laugh. Averaged score of the seven items was used as the total score of verbally aggressive 
behavior. The Cronbach Alpha value for this scale is 0.70 in Taiwan sample and 0.75 in Miami sample. 
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Six items were used to measure physically aggressive behavior such as being in a physical fight and 
hurting someone badly enough to need bandages or a doctor. Averaged score of the six items was 
used as the total score of physically aggressive behavior. The Cronbach Alpha value for this scale is 
0.80 in Taiwan sample and 0.78 in Miami sample.  

Substance use behaviors 

Substance use behaviors are assessed by some items revised from the Monitoring the Future 
Study (Johnston et al., 2009). Smoking is measured by six items; four of them are used to measure 
the initial age, quantity, frequency of cigarettes, and the other two are used to measure the initial 
age and frequency of e-cigarette. Students who reported they had ever smoked cigarette and vape 
were defined as having smoking behavior. Drinking is measured by 4 items regarding initial age, 
quantity, and frequency of drinking and drunk. Students who reported they had drunk at least one 
cup more than one day in the last month was defined as having drinking behavior. 

Mental distress 

Mental distress includes anxiety and depression. Both measures include six items using a five-
point Likert scale of distress (0-4), ranging from 'not-at-all' to 'extremely'. The items are taken from 
the Brief Symptom Inventory (Derogatis & Melisaratos, 1983). Students are asked to indicate the 
frequency during the past two weeks of various feelings. Depressive symptoms is measured by six 
items including having suicidal thoughts and lack of interest in things, as well as feeling loneliness, 
blue, hopeless about the future, and worthless. Averaged score of the six items was used as the total 
score of depressive symptoms. Anxiety is measured by another six items including feeling 
nervousness, suddenly feeling scared for no reason, feeling fearful, feeling tense or keyed up, 
uttering spells of terror/panic, and feeling restlessness. Averaged score of the six items was used as 
the total score of anxiety. The Cronbach Alpha values were 0.91 for depressive symptoms and 0.96 
for anxiety in Taiwan sample, as well as 0.89 for depressive symptoms in Miami sample.  

2.3.2 Risk factors 

Individual level factors 

Rejection sensitivity. This scale measures defensive expectations of the ambiguous situations of 
potential rejection. Three situations, a friend whether talking to the respondent after a big fight, 
whether to be chosen to meet a famous person and whether to be chosen to participate in a special 
project, are demonstrated. The level of the angry reaction of ambiguously intentioned rejection and 
the self-perceived possibility of the rejection happen are both measured with a 6-point scale (angry 
reaction: 1=not upset, 6=very, very upset; possibility: 1=yes, 6=no). The Cronbach Alpha values were 
0.54 for the six items in Taiwan and Miami samples, respectively. Averaged score of the six items was 
used as the total score of rejection sensitivity. Victimization. The 6 items of victimization are adopted 
and revised from the Multisite Violence Prevention Project and Juvenile Victimization Questionnaire 
JVQ-R2 (Hamby et al., 2011; Henry & Farrell, 2004). Students report how often someone picks on 
them, teases them, ignores them, spreads rumors about them, threatens them, and says something 
hurtful on the internet, in the past 3 months. The potential options are from 0 (never) to 5 or more 
times. The Cronbach Alpha value for this scale is 0.83 (0.79) in Taiwan (Miami) sample. Low academic 
performance. This is measured by one item, namely students’ self-reports about their ranks of their 
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total score among their classmates in the semester. The larger number indicated the lower academic 
performance. Perceived stress. This scale is adopted from Cohen’s Perceived Stress Scale which is a 
widely used instrument for measuring stress perception (Cohen et al., 1983). It consists of five items 
that directly query the current level of experiencing stress using a 5-point scale (1 = never, 5 = very 
often). The following are some example items: “felt nervous and stressed out” or “felt that you had 
so many problems that you could not deal with them.” Averaged score of the five items was used as 
the total score of perceived stress. The Cronbach Alpha value for this scale is 0.9 in Taiwan’s sample. 
Smartphone addiction. This scale is adopted from the Smartphone Addiction Scale short version 
(SAS-SV) which consisted of 10 items with a six-point Likert scale (1: “strongly disagree” and 6: 
“strongly agree”) (Kwon et al., 2013). This scale measures daily-life disturbance, withdrawal, overuse 
and tolerance of using a smartphone. Averaged score of the ten items was used as the total score of 
smartphone addiction. The Cronbach Alpha value for this scale is 0.86 in Taiwan’s sample. 

Familial level factors 

Family conflict are measured by five items for assessing the level of fighting and acting out in 
participants’ families (Cordova et al., 2014; Moos &Moos, 1986). The response options ranged from 
“1 = Hardly ever,” to, “4 = Often.” Example statements include “We fight in our family”; “Family 
members get so angry they throw things”; “Family members lost their tempers”; “Family members 
criticize each other”; and “Family members hit each other in anger”. Averaged score of the five items 
was used as the total score of family conflict. The Cronbach alpha of the Taiwan sample is 0.86. 
Family member substance use behaviors refer to the frequency of substance use behaviors, i.e. 
smoking and drinking, manifested by the family members of the participant. Family smoking was 
measured by one question: “Does she/he smoke cigarettes or use other tobacco products?”. 
Participants who reported “yes” to this question were defined as having family members who 
smoked. Family drinking was measured by one question: “Has your family ever been drunk?”. 
Response options included: never (1), hardly ever (2), sometimes (3), often (4) and very frequently 
(5). Participants who reported their responses other than never and hardly ever were defined as 
having family members who were drunk. 

Peer level factors 

Peer aggressive behavior is measured by 2 items with a 5-point Likert-scale (1=none; 2=some; 
3=many; 4=most; 5=all). The students report how many of their friends get into a fight, and have 
carried a knife or razor. Peer substance use behaviors are measured by 4 items with a 5-point Likert-
scale (1=none; 2=some; 3=many; 4=most; 5=all). Students report the number of their friends who 
drink beer or wine at least once a month, drink hard liquor at least once a month, use alcohol at 
school, and smoke cigarettes or use other tobacco products. Averaged score of the three items 
regarding drinking were added as a total score to indicate the level of peer drinking. The score of the 
one item regarding smoking was used to indicated the level of peer smoking. 

School/community level factors 

School violence exposure. The 4 items of exposure to violence at school are adopted from the 
Juvenile Victimization Questionnaire JVQ-R2 (Hamby et al., 2011). Students report how often they 
see or experience violence events, such as kids bullying, teasing, beating up or threatening other 
students, at their school in the past 3 months. Averaged score of the four items was used as the total 
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score of school violence exposure. The response options range from “0 = Never,” to, “5 = 5 or more 
times.” Neighborhood fear. The following two items are used to measure the individual perception 
of fear from violence in the neighborhood: (1) I am afraid of the violence in my neighborhood; and 
(2) I worry that someone in my neighborhood would physically hurt me. Both items use a 4-point 
Likert scale, ranging from 1 (strongly disagree) to 4 (strongly agree) (Assari et al., 2015). Averaged 
score of the two items was used as the total score of neighborhood fear. Community violence 
exposure. The 2 items of exposure to violence in the community are adopted from the Juvenile 
Victimization Questionnaire JVQ-R2 (Hamby et al., 2011). Students report if they have seen people 
yelling at others or quarreling with others, or have seen others being attacked or beaten. The 
response options range from “1 = Never,” to, “4 = often.” Averaged score of the two items was used 
as the total score of community violence exposure. 

2.3.3 Promotive factors 

Individual level factors 

Self-efficacy was modified from Paulhus’s Personal Efficacy Scale (1983). Five items were 
included: “I make my plans work”, “I can learn anything”, “I don’t set goals because I have a hard 
time following through on them (Reverse)”, “It’s pointless to keep working on something that’s too 
difficult for me (Reverse)”, and “I rather not try something I’m not good at (Reverse)”. The responses 
ranged from disagree (1) to agree (5). Cronbach’s alpha is 0.56 in the Taiwan sample. Averaged score 
of the five items was used as the total score of self-efficacy. Self-efficacy to recognize warning signs 
was adopted from Miami project. Students were asked “How confident are you in your ability to do 
the following things?”. Five items were included: “I can tell when students may be a threat to 
themselves or others”, “I can tell an adult when I know someone was showing signs of hurting 
others”, “I can tell an adult when I know someone was talking about hurting himself or herself”, “I 
can tell an adult when I see someone is being bullied”, and “I can tell an adult when I see someone is 
threatening to hurt another student?” The responses ranged from “not confident at all (1)” to “very 
confident (5)”. Cronbach’s alpha in the Taiwan (Miami) sample is 0.89 (0.75). Averaged score of the 
five items was used as the total score of self-efficacy to recognize warning signs. Self-efficacy to 
report via multiple channels was adopted from Miami project. Students were asked “How confident 
would you feel reporting or saying something about any warning signs through the following ways?” 
Four ways were included: telling your parents, telling another trusted adult, telling the police, and 
posting on internet. Cronbach’s alpha in the Taiwan (Miami) sample is 0.77 (0.71). Averaged score of 
the five items was used as the total score of self-efficacy to report. Future Expectation referred to 
adolescents’ thoughts or plans about their future (Stoddard et al., 2011). The following two items 
were included: I think a lot about my future job, and I think a lot about what my career will be. A five-
point scale (1 = strongly disagree; 5 = strongly agree) was used for response item. Cronbach’s alpha in 
the Taiwan sample is 0.9. Averaged score of the five items was used as the total score of future 
expectation. The youth empowerment scale was used to measure the sense of empowerment to 
want to take action (Zimmerman et al., 2011). Students reported the level of agreement of three 
statements, such as “I can make my school a better place by helping others in need”, and “There are 
things I can do to make my school community a better place” on a 5-point scale from strongly 
disagree (1) to strongly agree (5). Cronbach’s alpha in the Taiwan sample is 0.88. Averaged score of 
the three items was used as the total score of youth empowerment. Self-acceptance is measured by 
four items using a five-point scale (1 = first statement is true for me; 3 = I am exactly in the middle; 5 
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= second statement is true for me). The four items are “regard myself as a failure...or regard me as 
successful,” “discouraged with me...or generally pleased with myself”, “like myself…or dislike myself 
(reverse)” and “unhappy with myself...or happy with myself (reverse)” (Newcomb & Harlow, 1986). 
Cronbach’s alpha is 0.74 in the Taiwan sample. Averaged score of the four items was used as the 
total score of community violence exposure. 

Familial level factors 

Maternal, parental and grandparent’s supports were measured with the same scale which 
measures the extent that the respondents endorsed statements about their relationships with their 
mothers, or fathers or any grandparent, separately. The scale assessed emotional support, problem-
solving and moral support from parents(Procidano & Heller, 1983), and from grandparents in this 
study. The participants will report whether, ‘‘my mother (or father, or grandparent) enjoys hearing 
about what I think’’; ‘‘my mother (or father, or grandparent) is good at helping me solve problems’’; 
and ‘‘I rely on my mother (or father, or grandparent) for moral support.’’ Response options ranged 
from 1 (not true) to 5 (very true). The Cronbach Alpha values were 0.93 for maternal support, 0.93 
for paternal support and 0.93 for grandparent’s support in Taiwan’s sample. 

Maternal, parental and grandparent’s involvement were measured with three questions: “In 
general, how often do you talk or meet with your mother (or father, or grandparent)?”, “How much 
does your mother (or father, or grandparent) monitor your behaviors, provide emotional support, 
and play an important role in raising you?”, and “On average, how much time do you spend with your 
mother (or father, or grandparent) in shared activities a week? A shared activity means doing 
something together such as helping with homework, talking, watching you in an activity, or watching 
TV together?” The options ranged from never (0) to very often (6). The Cronbach Alpha values were 
0.64 for maternal support, 0.65 for paternal support and 0.70 for grandparent’s support in Taiwan’s 
sample. 

Peer level factors 

Positive peer connection. This scale was measured by 5 items with a 5-point Likert-scale 
(1=none; 2=some; 3=many; 4=most; 5=all). Students reported the number of their friends who 
participate in religious activities regularly, participate in school clubs, have good grades, plan to go to 
the ideal university, take part in student parties. Peer support was measured by the five items with a 
five-point Likert scale (not true to very true) from the Peer Support Scale (Procidano & Heller, 1983). 
Sample items included: “I rely on my friends for emotional support” or “My friends come to me for 
emotional support.” The Cronbach alpha of the Taiwan sample is 0.73. 

School/community level factors 

Teacher support. This scale was a subscale of the Inventory of School Climate-Student (ISC-S) 
(Brand et al., 2003). Six items were used to measure the extent that the students endorsed 
statements about teacher support, such as “Teachers go out of their way to help students” and “If 
students want to talk about something teachers will find time to do it”. The response options ranged 
from 1 (never) to 5 (always). School safety. Five items adopted from Los Angeles Unified School 
District (LAUSD) 2015-2016 School Experience Survey were used to measure school safety, such as “I 
feel safe in my school” and “I feel safe in the neighborhood around my school” (Los Angeles Unified 
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School District, 2016). Students rated these items with a five-point Likert-scale ranging from 1= very 
disagree to 5= very agree. Trust and social-emotional safety at school. Eight items were used to 
measure their experience in this school year. (The Colorado Trust, 2009) Students were asked 
“Students in my school can be trusted” and “Teachers and staff in my school can be trusted.” The 
options ranged from 1= very disagree to 5= very agree. Have an adult mentor. Students were asked 
if they have an adult mentor or not. The definition of mentor was provided to students as follows: “A 
mentor was someone who you can go to for support and guidance or if you need to make an 
important decision, or who inspires you to do your best.” (Hurd et al., 2011). Neighborhood 
cohesion. This scale measured the attitude toward neighborhood (five items). Sample items included 
“I like living in my neighborhood” or “The friendships I have with other people in my neighborhood 
mean a lot to me.” Response options ranged from strongly disagree (1) to strongly agree (4) 
(Sampson et al., 1989). Organized activity participation. Students were asked about their 
involvement in organized school, religious organization, and community-based activities during out-
of-school time. They were requested to list up to three activities in each of the school, religious 
organization and community contexts (e.g., in the last year, have you participated in any school clubs, 
sports, or other extracurricular activities? If so, please provide the name of each activity). For each 
listed activity, participants will be asked about the frequency of joining in each activity by a four-
point frequency scale (1 = hardly ever; 4 = most of the time) (Eisman et al., 2018). 

2.3.4 Background factors 

Sex. Male and female. School level. Junior high school and senior high school. Parental marriage 
status has options including married, separated, divorced, and not-married. Parental education 
levels including elementary, junior high school, senior high school, college, and graduate school. 
Non-intact family. Participants will be asked to list the people with whom they currently lived and 
their relationships with them (one item). Those participants living with their biological mothers and 
their biological or step-fathers will be coded as living with both parents. Other living arrangements 
(e.g., single parent, extended family with no father) will be coded as not living with both parents. 
Parent unemployment. Participants are asked to report their parents’ employment status (one item). 
Parents without a job will be coded as unemployment. After school arrangement. Students report 
what they usually go after school. The options include going home directly, going to after-school of 
tutoring, going to art classes, going to other relative’s home, and other arrangement. Race/ethnicity 
identity. Items include Hakkaien, Min-Nan, aborigines, new immigrants from China, new immigrants 
from countries other than China, and others (Lee, 2016). Students report the ethnicities of their 
mother and father. If the mother’s ethnicity is the same as the father’s ethnicity, the student has the 
same ethnicity as his/her parents. If a student’s maternal and paternal ethnicities are not consistent, 
the student has a combination of ethnicity from his/her both parents. 

2.4 Analytic procedure 

Descriptive statistics, including sample size, percentages, means, and standard deviations, were 
used to describe the characteristics of the study sample. Paired-T test was used to demonstrate the 
significance of change of each variable across the two waves. To construct the time order between 
related factors and dependent outcomes, we built multiple linear regression models and multiple 
logistic regression models where the problem behaviors measured in the second wave served as 
dependent variables while the risk and promotive factors measured in the first wave were used as 
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independent variables. To avoid collinearity, stepwise linear models and stepwise logistic models were 
used to filter the most significant factors.  

3. Results 

3.1 Characteristics of the study sample 

Table 3 shows the characteristics of the first wave (conducted in the first semester of the 108 
Academic Year) participants and the participants who completed the first wave and the second wave 
(conducted in the second semester of the 108 Academic Year). There were 1712 students who 
participated in the first wave of the survey. Among them, both genders were equally distributed. 
Two-thirds of them were junior school students. About a quarter of the participants had parents 
whose marital status was not married, such as divorced and separated. More than half of the 
participants whose parents had a highest educational level lower or equal to high school. Most of the 
fathers were employed, including full-time and part-time job, and only 4% of fathers did not have a 
job. More than one-fifth of the participants belonged to non-intact families. About one-fifth of the 
participants had immigrant mothers. Almost half of the participants went to cram school after 
school.  

There were 1725 students who participated in the second wave of the survey. However, only 
1237 students who provided the same information for computing pseudo-ID of the first wave and the 
second wave. Therefore, to investigate the changes of the outcome variables and related factors, 
1237 students (72.2%) were analyzed. The results of the tests of goodness-of-fit showed that the 
sample with completed data of the two waves was not different with the sample in the first wave on 
background characteristics (Table 3). 

Table 3. Sample characteristics 

  First wave 
(n=1712) 

 
Both waves 
completed 
(n=1237) P-value 

    n percent  n percent 
Sex Female 827 0.483  626 0.506 0.232 

 Male 885 0.517  611 0.494  
School level Junior high school 1153 0.673  833 0.673 1.000 

 Senior high school 559 0.327  404 0.327  
Parental marriage status Other 414 0.242  281 0.227 0.373 

 Married 1297 0.758  956 0.773  
Parental education level Lower and equal to high school 904 0.528  662 0.535 0.730 

 Above and equal to college 808 0.472  575 0.465  
Father’s unemployment Employed 1605 0.963  1160 0.958 0.566 

 Unemployed 62 0.037  51 0.042  
Family structure Intact family 1288 0.752  957 0.774 0.195 

 Non-intact family 424 0.248  280 0.226  
Mother's nationality Taiwan 1388 0.812  1019 0.836 0.101 

 Other countries 322 0.188  200 0.164  
After-school arrangement Don't attend cram school    661 0.534  
  Attend cram school      576 0.466   
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3.2 Sample descriptions across school levels 

Table 4 shows the comparison of the characteristics of the first-wave sample across the school 
levels, namely junior high school and senior high schools. In terms of negative outcomes, besides 
physically aggressive behaviors, all other five negative outcomes, namely verbally aggressive 
behaviors, smoking, drinking, depressive symptoms and anxiety, were more serious among high 
school students than middle school students.  

In terms of risk factors, academic performance was worse among high school students than 
middle school students. Perceived stress was higher among high school students than middle school 
students. High school students showed greater smartphone addictions than middle school students. 
High school students had more peers who smoked and drank than middle school students. High 
school students perceived less school violence and neighborhood fear than middle school students. 

As for promotive factors, high school students reported lower levels of self-efficacy to recognize, 
higher levels of self-acceptance, higher levels of future orientation, lower levels of youth 
empowerment, and lower levels of self-acceptance than middle school students. They also perceived 
receiving less paternal support, grandparent’s support and grandparent’s involvement than middle 
school students. However, they had a higher level of positive peer connection and participated in 
more organized activities than middle school students, even though they perceived receiving less 
teacher support, trust and emotional safety at school and neighborhood cohesion. 

3.3 Changes between first and second waves 

Table 5 indicates the significance of the changes in risk factors, promotive factors, and negative 
outcomes. In terms of negative outcomes, physically and verbally aggressive behaviors both 
decreased during the surveyed year, especially verbally aggressive behavior. Smoking and drinking 
behaviors increased, yet insignificantly. There were no changes of depressive symptoms and anxiety 
throughout the survey year. Regarding risk factors, victimization experience, perceived stress, family 
conflict, witnessing drunk family members, and community violence exposure all decreased 
significantly. In terms of promotive factors, besides organized activity participation, most of the 
promotive factors decreased significantly in the surveyed year, e.g. self-efficacy to recognize warning 
signs, youth empowerment, self-acceptance, grandparent’s support, grandparent’s involvement, 
teacher support, school safety, trust and social emotional safety at school and neighborhood 
cohesion. 

Table 6 demonstrates the changes between first wave and second wave across school levels. In 
terms of negative outcomes, physically aggressive behaviors and verbally aggressive behaviors 
decreased as well as anxiety increased only among high school students significantly. In terms of risk 
factors, perceived stress decreased significantly among both middle and high school students. 
Smartphone addiction increased significantly among middle school students. Family conflict 
decreased significantly among high school students only. The frequency of witnessing drunk family 
members decreased significantly among middle school students only. As for promotive factors, 
organized activity participation increased significantly among both middle and high school students. 
Youth empowerment, self-acceptance, grandparent’s support, grandparent’s involvement, school 
safety, trust and social emotional safety at school all decreased significantly among middle and high 



16 

 

school students. Self-efficacy to recognize and neighborhood cohesion decreased among middle 
school students, and teacher support decreased among high school students significantly. 
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Table 4. Sample distributions across school levels (first wave) 

 
Middle school students 

(n=833) 
High school students 

(n=404) P-value 
 

Variables mean sd mean sd   
Negative outcomes       

Physically aggressive behavior 0.135 0.512 0.066 0.420 0.013 * 
Verbally aggressive behavior 1.030 1.344 1.239 1.542 0.021 * 
Smoking (Chi-square) 0.053 0.224 0.106 0.309 0.001 *** 
Drinking (Chi-square) 0.103 0.304 0.178 0.383 0.001 *** 
Depressive symptoms 1.969 0.963 2.371 0.973 0.000 *** 
Anxiety 1.690 1.002 2.050 1.092 0.000 *** 

Risk factors       
Individual level       
Rejection sensitivity 2.832 0.773 2.863 0.747 0.489   
Victimization 0.416 0.783 0.329 0.726 0.055   
Low academic performance (Wilcox) 2.821 1.384 3.285 1.483 0.000 *** 
Perceived stress 2.548 0.984 3.071 0.956 0.000 *** 
Smartphone addiction 2.897 1.425 3.303 1.064 0.000 *** 
Familial level       
Family conflict 1.640 0.647 1.714 0.624 0.053   
Family member smoking (Chi-square) 0.489 0.500 0.465 0.499 0.480   
Family member being drunk (Chi-square) 0.317 0.466 0.277 0.448 0.175   
Peer level       
Peer aggressive behavior 1.259 0.532 1.209 0.442 0.081   
Peer smoking (Chi-square) 1.121 0.471 1.319 0.675 0.000 *** 
Peer drinking (Chi-square) 1.092 0.350 1.214 0.449 0.000 *** 
School/community level       
School violence exposure 0.403 0.893 0.277 0.713 0.007 * 
Neighborhood fear 1.887 0.989 1.683 0.818 0.000 *** 
Community violence exposure 1.507 0.552 1.569 0.546 0.062   

Promotive factors       
Individual level       
Self-efficacy 3.059 0.849 3.071 0.706 0.793   
Self-efficacy to recognize 3.690 1.017 3.504 0.937 0.002 ** 
Self-efficacy to report 3.275 0.972 3.311 0.940 0.525   
Future orientation 3.611 1.026 3.842 0.927 0.000 *** 
Youth empowerment 3.590 0.976 3.365 0.864 0.000 *** 
Self-acceptance 2.933 0.697 2.818 0.583 0.002 ** 
Familial level       
Maternal support 3.276 1.500 3.103 1.460 0.053   
Maternal involvement 4.179 1.551 4.089 1.501 0.326   
Paternal support 3.136 1.512 2.929 1.428 0.019 * 
Paternal involvement 3.797 1.623 3.611 1.554 0.052   
Grandparent's support 2.836 1.615 2.523 1.517 0.001 *** 
Grandparent's involvement 2.751 1.730 2.389 1.597 0.000 *** 
Peer level       
Peer support  3.354 1.045 3.397 0.926 0.470   
Positive peer connection 2.445 0.732 2.649 0.701 0.000 *** 
School/Community level       
Teacher support 3.717 0.884 3.518 0.834 0.000 *** 
School safety 3.632 1.004 3.545 0.882 0.122   
Trust and social emotional safety at school 3.642 0.961 3.486 0.853 0.004 ** 
Have an adult mentor (Chi-square) 0.454 0.498 0.510 0.501 0.073   
Neighborhood cohesion  2.634 0.589 2.451 0.528 0.000 *** 
Organized activity participation(Chi-square) 0.714 0.452 0.775 0.418 0.029 * 
*: p<0.05, **: p<0.01, ***: p<0.001 
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Table 5. Changes between first and second waves (n=1237). 

 Wave 1  Wave 2  Difference 
P.value 

 
  mean sd  mean sd  mean sd  

Negative outcomes           
Physically aggressive behavior 0.113 0.485  0.076 0.376  -0.036 0.458 0.006 * 
Verbally aggressive behavior 1.098 1.414  0.948 1.323  -0.151 1.389 0.000 *** 
Smoking (Chi-square) 0.070 0.256  0.081 0.273  0.011 0.259 0.361   
Drinking (Chi-square) 0.128 0.334  0.130 0.337  0.002 0.383 0.904   
Depressive symptoms 2.101 0.984  2.111 1.021  0.011 0.925 0.689   
Anxiety 1.807 1.046  1.767 1.031  -0.041 1.063 0.180   

Risk factors           
Individual level           
Rejection sensitivity 2.842 0.765  2.843 0.781  0.001 0.764 0.970   
Victimization 0.388 0.766  0.324 0.713  -0.064 0.779 0.004 ** 
Low academic performance (Wilcox) 2.973 1.433  2.961 1.426  -0.011 1.012 0.356   
Perceived stress 2.719 1.005  2.574 1.039  -0.145 0.978 0.000 *** 
Smartphone addiction 3.029 1.332  3.160 1.048  0.131 1.254 0.000 *** 
Familial level           
Family conflict 1.664 0.640  1.616 0.632  -0.048 0.555 0.002 ** 
Family member smoking (Chi-square) 0.481 0.500  0.491 0.500  0.010 0.390 0.658   
Family member being drunk (Chi-square) 0.304 0.460  0.259 0.438  -0.045 0.446 0.014 * 
Peer level           
Peer aggressive behavior 1.243 0.505  1.223 0.466  -0.020 0.590 0.229   
Peer smoking (Chi-square) 1.186 0.554  1.188 0.546  0.002 0.641 0.929   
Peer drinking (Chi-square) 1.132 0.389  1.147 0.390  0.016 0.479 0.251   
School/community level           
School violence exposure 0.362 0.840  0.324 0.806  -0.038 0.900 0.140   
Neighborhood fear 1.820 0.941  1.772 0.876  -0.048 1.090 0.124   
Community violence exposure 1.527 0.551  1.490 0.536  -0.037 0.572 0.022 * 
           
Individual level           
Self-efficacy 3.391 0.753  3.354 0.731  -0.036 0.782 0.101   
Self-efficacy to recognize 3.629 0.995  3.504 1.032  -0.125 1.134 0.000 *** 
Self-efficacy to report 3.287 0.962  3.228 0.959  -0.059 1.075 0.055   
Future orientation 3.686 1.000  3.633 1.018  -0.053 1.124 0.098   
Youth empowerment 3.516 0.946  3.321 0.910  -0.195 1.054 0.000 *** 
Self-acceptance 2.896 0.664  2.802 0.537  -0.094 0.804 0.000 *** 
Familial level           
Maternal support 3.220 1.489  3.176 1.474  -0.044 1.223 0.211   
Maternal involvement 4.150 1.535  4.096 1.564  -0.054 1.426 0.185   
Paternal support 3.069 1.488  3.004 1.447  -0.064 1.228 0.066   
Paternal involvement 3.736 1.603  3.669 1.610  -0.068 1.410 0.092   
Grandparent's support 2.734 1.590  2.104 1.815  -0.630 1.925 0.000 *** 
Grandparent's involvement 2.633 1.696  1.665 1.590  -0.968 1.838 0.000 *** 
Peer level           
Peer support  3.368 1.007  3.321 0.999  -0.047 1.064 0.118   
Positive peer connection 2.512 0.728  2.505 0.732  -0.006 0.851 0.789   
School/Community level           
Teacher support 3.652 0.873  3.565 0.877  -0.087 0.920 0.001 *** 
School safety 3.603 0.966  3.458 0.973  -0.145 1.022 0.000 *** 
Trust and social emotional safety at school 3.591 0.930  3.457 0.901  -0.134 0.968 0.000 *** 
Have an adult mentor (Chi-square) 0.472 0.499  0.483 0.500  0.011 0.590 0.601   
Neighborhood cohesion  2.574 0.576  2.511 0.577  -0.063 0.623 0.000 *** 
Organized activity participation (Chi-square) 0.734 0.442   0.825 0.380   0.091 0.508 0.000 *** 
*: p<0.05, **: p<0.01, ***: p<0.001
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Table 6. Changes between first and second waves (n=1237). 

 Middle school students (n=833)  High school students (n=404)  
 wave 1  wave 2  difference 

P.value 
 wave 1  wave 2  difference 

P.value 
 

factors mean sd  mean sd  mean sd   mean sd  mean sd  mean sd   
Negative outcomes                     

Physically aggressive behavior 0.135 0.512   0.105 0.448   -0.030 0.471 0.203   0.066 0.420  0.017 0.116   -0.049 0.431 0.024 * 
Verbally aggressive behavior 1.030 1.344   0.951 1.284   -0.080 1.347 0.216   1.239 1.542  0.942 1.401   -0.297 1.464 0.004 ** 
Smoking (Chi-square) 0.053 0.224   0.071 0.257   0.018 0.261 0.154   0.106 0.309  0.101 0.302   -0.005 0.254 0.908   
Drinking (Chi-square) 0.103 0.304   0.110 0.314   0.007 0.360 0.634   0.178 0.383  0.171 0.377   -0.007 0.426 0.781   
Depressive symptoms 1.969 0.963   2.009 1.038   0.039 0.951 0.422   2.371 0.973  2.322 0.951   -0.049 0.866 0.469   
Anxiety 1.690 1.002   1.714 1.036   0.024 1.069 0.631   2.050 1.092  1.876 1.011   -0.174 1.040 0.019 * 

Risk factors                     
Individual level                     
Rejection sensitivity 2.832 0.773   2.817 0.812   -0.015 0.780 0.699   2.863 0.747  2.897 0.709   0.033 0.730 0.514   
Victimization 0.416 0.783   0.357 0.744   -0.058 0.774 0.118   0.329 0.726  0.255 0.639   -0.074 0.792 0.123   
Low academic performance (Wilcox) 2.821 1.384  2.843 1.394   0.022 0.901 0.778   3.285 1.483  3.205 1.462   -0.079 1.207 0.426   
Perceived stress 2.548 0.984   2.422 1.031   -0.126 1.007 0.011 * 3.071 0.956  2.886 0.984   -0.185 0.916 0.007 * 
Smartphone addiction 3.292 1.003   3.103 1.099   -0.119 1.058 0.000 *** 3.303 1.064  3.279 0.924  -0.024 0.932 0.732   
Familial level                     
Family conflict 1.640 0.647  1.616 0.648  -0.024 0.568 0.454   1.714 0.624  1.615 0.597   -0.099 0.525 0.021 * 
Family member smoking (Chi-square) 0.489 0.500  0.501 0.500  0.012 0.398 0.659   0.465 0.499  0.470 0.500  0.005 0.373 0.944   
Family member being drunk (Chi-square) 0.317 0.466  0.267 0.442  -0.050 0.455 0.027  0.277 0.448  0.243 0.429  -0.035 0.427 0.297   
Peer level                     
Peer aggressive behavior 1.259 0.532   1.242 0.498   -0.017 0.623 0.490   1.209 0.442  1.183 0.392   -0.026 0.516 0.377   
Peer smoking 1.121 0.471   1.132 0.482   0.011 0.591 0.644   1.319 0.675  1.302 0.644   -0.017 0.734 0.709   
Peer drinking 1.092 0.350   1.117 0.375   0.025 0.456 0.156   1.214 0.449  1.210 0.414   -0.004 0.523 0.892   
School/community level                     
School violence exposure 0.403 0.893   0.358 0.878   -0.045 0.922 0.300   0.277 0.713  0.254 0.627   -0.023 0.854 0.628   
Neighborhood fear 1.887 0.989  1.798 0.916  -0.089 1.144 0.057 * 1.683 0.818  1.720 0.786   0.037 0.964 0.511   
Community violence exposure 1.507 0.552  1.473 0.551  -0.034 0.579 0.206 *** 1.569 0.546  1.526 0.504   -0.043 0.558 0.242   

Promotive factors                     
Individual level                     
Self-efficacy 3.059 0.849  3.001 0.710  -0.058 0.964 0.130   3.071 0.706  3.041 0.576  -0.030 0.824 0.506   
Self-efficacy to recognize 3.690 1.017  3.517 1.076  -0.173 1.169 0.001 *** 3.504 0.937  3.478 0.937  -0.026 1.052 0.696   
Self-efficacy to report 3.275 0.972  3.225 0.979  -0.049 1.103 0.303   3.311 0.940  3.233 0.919  -0.079 1.018 0.230   
Future orientation 3.611 1.026   3.570 1.043   -0.041 1.140 0.421   3.842 0.927  3.764 0.954   -0.078 1.092 0.239   
Youth empowerment 3.590 0.976  3.367 0.948  -0.223 1.127 0.000 *** 3.365 0.864  3.226 0.820   -0.139 0.883 0.019 * 
Self-acceptance 2.933 0.697  2.839 0.549  -0.094 0.833 0.002 ** 2.818 0.583  2.726 0.503   -0.093 0.742 0.016 * 
Familial level          ***           
Maternal support 3.276 1.500  3.220 1.512  -0.056 1.259 0.444   3.103 1.460  3.086 1.390  -0.017 1.145 0.867   
Maternal involvement 4.179 1.551  4.113 1.578  -0.066 1.484 0.389   4.089 1.501  4.061 1.534  -0.028 1.299 0.790   
Paternal support 3.136 1.512  3.056 1.485  -0.080 1.303 0.275   2.929 1.428  2.898 1.361  -0.031 1.057 0.751   
Paternal involvement 3.797 1.623  3.674 1.640  -0.123 1.452 0.124   3.611 1.554  3.658 1.549  0.047 1.312 0.667   
Grandparent's support 2.836 1.615  2.270 1.853  -0.567 1.972 0.000 *** 2.523 1.517  1.763 1.686  -0.760 1.821 0.000 *** 
Grandparent's involvement 2.751 1.730  1.780 1.621  -0.971 1.930 0.000 *** 2.389 1.597  1.427 1.498  -0.962 1.634 0.000 *** 
Peer level                     
Peer support  3.354 1.045   3.315 1.049   -0.039 1.124 0.448   3.397 0.926  3.332 0.889   -0.065 0.930 0.310   
Positive peer connection 2.445 0.732   2.471 0.755   0.025 0.892 0.489   2.649 0.701  2.577 0.679   -0.072 0.754 0.140   
School/Community level                     
Teacher support 3.717 0.884   3.662 0.913   -0.055 0.979 0.212   3.518 0.834  3.366 0.760   -0.152 0.783 0.007 * 
School safety 3.632 1.004   3.498 1.020   -0.133 1.074 0.007 * 3.545 0.882  3.376 0.861   -0.169 0.907 0.006 * 
Trust and social emotional safety at school 3.642 0.961   3.511 0.953   -0.132 1.023 0.005 * 3.486 0.853  3.346 0.774   -0.140 0.844 0.015 * 
Have an adult mentor (Chi-square) 0.454 0.498  0.491 0.500  0.037 0.604 0.141   0.510 0.501  0.468 0.500   -0.042 0.555 0.260   
Neighborhood cohesion  2.634 0.589  2.544 0.609  -0.090 0.648 0.002 ** 2.451 0.528  2.443 0.498   -0.008 0.566 0.826   
Organized activity participation (Chi-square) 0.714 0.452  0.815 0.388  0.101 0.511 0.000 *** 0.775 0.418  0.847 0.361   0.072 0.500 0.012 * 
*: p<0.05, **: p<0.01, ***: p<0.001
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3.4 Related factors of negative outcomes among adolescents in Northern Taiwan 

Negative outcomes including verbally aggressive behaviors, physically aggressive behaviors, 
depressive symptoms, anxiety, smoking and drinking measured in the second wave were used as 
dependent variables, and risk factors and promotive factors measured in the first wave were used as 
predictors in multiple linear regression models and multiple logistic regression models. To avoid 
collinearity, we conducted stepwise linear and logistic regression models. The results are shown in 
Table 7, Table 8 and Table 9. 

Based on the results of stepwise linear regression models (Table 7), verbally aggressive behavior 
was positively associated with male, victimization experiences, smartphone addiction, family conflict, 
peer smoking, school violence exposure, community violence exposure, self-acceptance, and peer 
support, as well as negatively associated with youth empowerment, paternal support and teacher 
support. 

Physically aggressive behavior was positively associated with male, low academic performance, 
peer aggressive behavior, peer smoking, school violence exposure, community violence exposure, 
and maternal involvement, as well as negatively associated with junior high school and community 
cohesion (Table 7). 

Depressive symptoms were positively associated with female, low academic performance, 
perceived stress, family conflict, and future orientation, as well as negatively associated with cram 
school attendance, self-acceptance, maternal support, and school safety. (Table 8) 

Anxiety was positively associated with female, perceived stress, family conflict, and positive 
peer connection, as well as negatively associated with self-acceptance and school safety. (Table 8) 

Smoking was positively associated with male, living with family members who drunk, peer 
aggressive behavior, peer smoking, peer drinking, school violence exposure, as well as negatively 
associated with going to cram school, maternal involvement, and positive peer connection. (Table 9) 

Drinking was associated with smartphone addiction, family drinking, peer drinking, self-efficacy 
to report, as well as negatively associated with school safety. (Table 9) 

3.5 Comparison between the samples of Northern Taiwan and Miami 

Table 10 demonstrates the distribution of negative outcomes, risk factors and promotive factors 
across Taiwan and Miami samples. There were no differences of physically aggressive behavior, 
verbally aggressive behavior, and depressive symptoms between Taiwan and Miami samples in the 
baseline. However, the means of the risk factors, i.e. victimization experience, school violence 
exposure and rejection sensitivity, and the means of the promotive factors, i.e. self-efficacy to 
recognize, self-efficacy to report, school safety and maternal support in the Miami sample were all 
higher than the means in the Taiwan sample. No difference was observed in the mean of trust and 
social emotional safety at school in the Taiwan and Miami samples. This is probably due to the high 
crime rate in Miami and the tendency for conservative answers in Taiwan.  
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Table 7. Multi-level factors of verbally and physically aggressive behaviors 

 Verbally aggressive behavior (n=1237)  Physically aggressive behavior (n=1237)  
 Full  Stepwise   Full  Stepwise   
  Est. S.E. t val. p   Est. S.E. t val. p   Est. S.E. t val. p   Est. S.E. t val. p   
(Intercept) 0.341 0.413 0.825 0.409  -0.474 0.279 -1.700 0.089   -0.215 0.124 -1.724 0.085   -0.234 0.062 -3.784 0.000 *** 

Background                     
Male (ref: female) 0.243 0.076 3.192 0.001 ** 0.266 0.071 3.775 0.000 *** 0.048 0.021 2.233 0.026 * 0.059 0.020 3.014 0.003 ** 
High school (ref: middle school) -0.171 0.085 -2.006 0.045 *      -0.094 0.024 -3.909 0.000 *** -0.102 0.022 -4.178 0.000 *** 
Parental education  
(ref: higher and equal to high school) -0.002 0.073 -0.030 0.976        0.014 0.020 0.695 0.487        

Marital status (ref: married) -0.020 0.138 -0.143 0.886        0.019 0.039 0.496 0.620        
Father's occupational status (ref: 
unemployed) 

0.024 0.198 0.123 0.903        -0.044 0.056 -0.797 0.425        

Non_intact family (ref: intact) -0.121 0.143 -0.851 0.395        0.007 0.040 0.172 0.863        
Attend cram school (ref: Don’t attend 
cram school) 

0.048 0.073 0.663 0.508        -0.021 0.021 -1.014 0.311        

Maternal nationality  (ref: Taiwan) -0.069 0.092 -0.749 0.454        0.027 0.026 1.036 0.300        
Risk factors                     

Individual level                     
Rejection sensitivity -0.134 0.052 -2.588 0.010 *      0.007 0.015 0.450 0.653        
Victimization 0.221 0.057 3.856 0.000 *** 0.266 0.056 4.763 0.000 *** 0.024 0.016 1.487 0.137        
Low academic performance (Wilcox) 0.020 0.027 0.750 0.453        0.017 0.008 2.233 0.026 * 0.019 0.007 2.811 0.005 * 
Perceived stress 0.058 0.044 1.329 0.184        -0.008 0.012 -0.656 0.512        
Smartphone addiction 0.083 0.028 2.949 0.003 ** 0.089 0.027 3.341 0.001 *** -0.003 0.008 -0.333 0.739        
Familial level                     
Family conflict 0.214 0.063 3.404 0.001 *** 0.255 0.059 4.337 0.000 *** 0.017 0.018 0.953 0.341        
Family member smoking (ref. none) 0.016 0.075 0.218 0.827        -0.007 0.021 -0.341 0.733        
Family member being drunk (ref. none) 0.077 0.082 0.947 0.344        0.034 0.023 1.496 0.135        
Peer level                     
Peer aggressive behavior 0.131 0.087 1.496 0.135        0.094 0.025 3.849 0.000 *** 0.092 0.022 4.137 0.000 *** 
Peer smoking 0.149 0.084 1.764 0.078   0.156 0.064 2.448 0.014 * 0.077 0.024 3.231 0.001 ** 0.069 0.020 3.515 0.000 *** 
Peer drinking -0.098 0.129 -0.756 0.450        -0.026 0.036 -0.705 0.481        
School/community level                     
School violence exposure 0.207 0.051 4.061 0.000 *** 0.219 0.050 4.418 0.000 *** 0.110 0.014 7.608 0.000 *** 0.117 0.012 9.651 0.000 *** 
Neighborhood fear -0.047 0.040 -1.172 0.242        -0.003 0.011 -0.223 0.823        
Community violence exposure 0.163 0.068 2.384 0.017 * 0.181 0.066 2.751 0.006 * 0.057 0.019 2.946 0.003 ** 0.069 0.018 3.767 0.000 *** 

Promotive factors                     
Individual level                     
Self-efficacy 0.065 0.052 1.257 0.209        -0.001 0.015 -0.044 0.965        
Self-efficacy recognize -0.048 0.049 -0.987 0.324        -0.012 0.014 -0.834 0.404        
Self-efficacy report 0.121 0.050 2.414 0.016 *      0.015 0.014 1.056 0.291        
Future orientation 0.054 0.040 1.351 0.177        0.002 0.011 0.205 0.837        
Youth empowerment -0.119 0.044 -2.682 0.007 * -0.103 0.039 -2.604 0.009 *** 0.003 0.012 0.243 0.808        
Self-acceptance -0.091 0.054 -1.693 0.091   0.124 0.041 3.039 0.002 *** 0.013 0.012 1.026 0.305        
Familial level                     
Maternal support -0.032 0.043 -0.740 0.460        -0.025 0.012 -2.040 0.042 *      
Maternal involvement 0.010 0.031 0.340 0.734        -0.006 0.009 -0.658 0.510        
Paternal support -0.037 0.044 -0.825 0.409   -0.049 0.025 -1.976 0.048 *** 0.036 0.012 2.901 0.004 **      
Paternal involvement 0.012 0.031 0.396 0.692        -0.006 0.009 -0.664 0.507        
Grandparent's support -0.042 0.037 -1.133 0.257        -0.000 0.010 -0.007 0.994        
Grandparent's involvement 0.052 0.034 1.526 0.127        -0.001 0.010 -0.149 0.882        
Peer level                     
Peer-support  0.125 0.041 3.058 0.002 ** 0.121 0.038 3.187 0.001 * 0.011 0.012 0.951 0.342        
Positive peer connection 0.005 0.054 0.088 0.930        -0.018 0.015 -1.179 0.238        
School/Community level                     
Teacher support -0.094 0.053 -1.773 0.077   -0.097 0.044 -2.193 0.028 *** -0.007 0.015 -0.456 0.648        
School safety -0.068 0.069 -0.979 0.328        -0.050 0.019 -2.571 0.010 *      
Trust and social emotional safety at 
school 

0.041 0.081 0.507 0.612        0.048 0.022 2.168 0.030 *      

Have an adult mentor (ref: none) -0.044 0.073 -0.599 0.549        0.006 0.021 0.306 0.760        
Neighborhood cohesion  -0.099 0.075 -1.320 0.187        -0.039 0.021 -1.877 0.061   -0.034 0.017 -1.973 0.049 * 
Organized activity participation(ref: none) -0.009 0.083 -0.113 0.910             -0.019 0.023 -0.831 0.406             
 P 0.000    P 0.000    P 0.000    P 0.000    
 R^2 0.190    R^2 0.170    R^2 0.210    R^2 0.190    
 R^2 adj 0.170    R^2 adj 0.170    R^2 adj 0.180    R^2 adj 0.180    

*: p<0.05, **: p<0.01, ***: p<0.001
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Table 8. Multi-level factors of depressive symptoms and anxiety 

 Depressive symptoms (n=1237)  Anxiety (n=1237)   
 Full  Stepwise  Full  Stepwise  
  Est. S.E. t val. p   Est. S.E. t val. p   Est. S.E. t val. p   Est. S.E. t val. p   
(Intercept) 1.189 0.298 3.990 0.000 *** 2.163 0.208 10.377 0.000 *** 1.085 0.316 3.438 0.001 *** 1.432 0.197 7.263 0.000 *** 

Background                     
Male (ref: female) -0.248 0.055 -4.530 0.000 *** -0.249 0.051 -4.905 0.000 *** -0.273 0.058 -4.705 0.000 *** -0.283 0.054 -5.275 0.000 *** 
High school (ref: middle school) 0.053 0.062 0.854 0.393        -0.027 0.065 -0.416 0.678        
Parental education  
(ref: higher and equal to high school) 

0.041 0.052 0.774 0.439        -0.038 0.056 -0.676 0.499        

Marital status (ref: married) -0.178 0.099 -1.796 0.073        -0.243 0.105 -2.312 0.021 *      
Father's occupational status (ref: unemployed) -0.146 0.143 -1.020 0.308        0.046 0.151 0.301 0.763        
Non_intact family (ref: intact) -0.113 0.103 -1.095 0.274        -0.316 0.109 -2.901 0.004 **      
Attend cram school (ref: Don’t attend cram school) -0.128 0.053 -2.429 0.015 * -0.132 0.051 -2.608 0.009 * -0.044 0.056 -0.795 0.427        
Maternal nationality  (ref: Taiwan) 0.021 0.067 0.312 0.755        0.007 0.070 0.099 0.921        

Risk factors                     
Individual level                     
Rejection sensitivity 0.074 0.037 1.976 0.048 *      0.100 0.040 2.533 0.011 *      
Victimization 0.068 0.041 1.640 0.101        0.032 0.044 0.737 0.461        
Low academic performance (Wilcox) 0.060 0.019 3.107 0.002 ** 0.061 0.018 3.386 0.001 *** 0.006 0.020 0.283 0.777        
Perceived stress 0.287 0.031 9.125 0.000 *** 0.288 0.029 10.090 0.000 *** 0.294 0.033 8.821 0.000 *** 0.305 0.030 10.161 0.000 *** 
Smartphone addiction -0.009 0.020 -0.450 0.653        -0.008 0.021 -0.363 0.717        
Familial level                     
Family conflict 0.068 0.045 1.498 0.134   0.097 0.043 2.274 0.023 * 0.065 0.048 1.355 0.176   0.090 0.045 2.001 0.046 * 
Family member smoking 0.073 0.054 1.348 0.178        -0.016 0.057 -0.283 0.777        
Family member being drunk 0.007 0.059 0.120 0.905        0.066 0.062 1.060 0.289        
Peer level                     
Peer aggressive behavior -0.011 0.063 -0.174 0.862        -0.089 0.067 -1.333 0.183        
Peer smoking 0.164 0.061 2.695 0.007 *      0.056 0.064 0.864 0.388        
Peer drinking -0.261 0.093 -2.812 0.005 *      -0.066 0.098 -0.673 0.501        
School/community level                     
School violence exposure -0.012 0.037 -0.324 0.746        0.039 0.039 1.011 0.312        
Neighborhood fear -0.020 0.029 -0.684 0.494        -0.032 0.031 -1.037 0.300        
Community violence exposure 0.049 0.049 0.993 0.321        -0.019 0.052 -0.372 0.710        

Promotive factors                     
Individual level                     
Self-efficacy 0.182 0.037 4.862 0.000 ***      0.085 0.040 2.136 0.033 *      
Self-efficacy recognize -0.001 0.035 -0.019 0.985        0.059 0.037 1.573 0.116        
Self-efficacy report -0.052 0.036 -1.436 0.151        -0.017 0.038 -0.455 0.649        
Future orientation 0.068 0.029 2.374 0.018 * 0.060 0.026 2.345 0.019 * 0.024 0.031 0.779 0.436        
Youth empowerment -0.014 0.032 -0.454 0.650        0.012 0.034 0.367 0.714        
Self-acceptance 0.067 0.039 1.719 0.086   -0.163 0.030 -5.428 0.000 *** 0.030 0.041 0.729 0.466   -0.077 0.032 -2.448 0.015 * 
Familial level                     
Maternal support -0.065 0.031 -2.124 0.034 * -0.056 0.018 -3.188 0.001 ** -0.031 0.033 -0.938 0.349        
Maternal involvement 0.037 0.022 1.677 0.094        0.037 0.023 1.574 0.116        
Paternal support -0.015 0.032 -0.483 0.629        -0.002 0.034 -0.066 0.948        
Paternal involvement -0.003 0.023 -0.143 0.886        -0.026 0.024 -1.104 0.270        
Grandparent's support 0.014 0.027 0.539 0.590        0.021 0.028 0.745 0.457        
Grandparent's involvement -0.025 0.024 -1.037 0.300        -0.033 0.026 -1.290 0.197        
Peer level                     
Peer support  0.005 0.030 0.175 0.861        0.018 0.031 0.568 0.570        
Positive peer connection 0.078 0.039 2.001 0.046 *      0.093 0.041 2.241 0.025 * 0.081 0.037 2.182 0.029 * 
School/Community level                     
Teacher support -0.034 0.038 -0.883 0.378        0.012 0.040 0.303 0.762        
School safety -0.209 0.050 -4.184 0.000 *** -0.137 0.028 -4.902 0.000 *** -0.194 0.053 -3.675 0.000 *** -0.125 0.029 -4.377 0.000 *** 
Trust and social emotional safety at school 0.019 0.059 0.326 0.744        0.036 0.062 0.580 0.562        
Have an adult mentor (ref: none) 0.007 0.053 0.129 0.897        0.021 0.056 0.382 0.703        
Neighborhood cohesion  -0.003 0.054 -0.063 0.949        -0.050 0.057 -0.881 0.378        
Organized activity participation (ref: none) -0.056 0.060 -0.928 0.353             -0.132 0.063 -2.079 0.038 *           
 P 0.000    P 0.000    P 0.000    P 0.000    
 R^2 0.300    R^2 0.300    R^2 0.230    R^2 0.230    
 R^2 adj 0.270    R^2 adj 0.270    R^2 adj 0.200    R^2 adj 0.200    

*: p<0.05, **: p<0.01, ***: p<0.001
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Table 9. Multi-level factors of smoking and drinking 

 Smoking (n=1237) (ref: no smoking)   Drinking (n=1237) (ref: no drinking)   
 Full  Stepwise    Full  Stepwise    
  OR 2.5%CI 95%CI p   OR 2.5%CI 95%CI p   OR 2.5%CI 95%CI p   OR 2.5%CI 95%CI p   
(Intercept) 0.019 0.001 0.293 0.005 ** 0.054 0.019 0.148 0.000 *** 0.019 0.001 0.293 0.005 ** 0.023 0.008 0.062 0.000 *** 

Background                     
Male (ref: female) 2.064 1.179 3.673 0.012 * 1.788 1.107 2.934 0.019 * 2.064 1.179 3.673 0.012 *      
High school (ref: middle school) 1.086 0.611 1.917 0.778        1.086 0.611 1.917 0.778        
Parental education  
(ref: higher and equal to high school) 0.819 0.481 1.379 0.456        0.819 0.481 1.379 0.456        

Marital status (ref: married) 0.558 0.226 1.423 0.213        0.558 0.226 1.423 0.213        
Father's occupational status (ref: unemployed) 1.152 0.285 3.759 0.827        1.152 0.285 3.759 0.827        
Non_intact family (ref: intact) 0.383 0.138 1.039 0.063        0.383 0.138 1.039 0.063        
Attend cram school (ref: Don’t attend cram 
school) 0.467 0.262 0.808 0.008 * 0.511 0.303 0.840 0.010 * 0.467 0.262 0.808 0.008 *      

Maternal nationality  (ref: Taiwan) 0.463 0.212 0.931 0.040 *      0.463 0.212 0.931 0.040 * 0.613 0.365 0.986 0.053   
Risk factors                     

Individual level                     
Rejection sensitivity 1.045 0.728 1.493 0.811        1.045 0.728 1.493 0.811        
Victimization 0.884 0.610 1.263 0.507        0.884 0.610 1.263 0.507        
Low academic performance (Wilcox) 0.976 0.809 1.178 0.799        0.976 0.809 1.178 0.799        
Perceived stress 1.093 0.822 1.456 0.542        1.093 0.822 1.456 0.542        
Smartphone addiction 1.201 0.980 1.485 0.082        1.201 0.980 1.485 0.082   1.306 1.133 1.513 0.000 *** 
Familial level                     
Family conflict 1.302 0.834 2.014 0.239        1.302 0.834 2.014 0.239        
Family member smoking 0.854 0.499 1.456 0.562        0.854 0.499 1.456 0.562   1.515 1.069 2.154 0.020 * 
Family member being drunk 1.661 0.974 2.822 0.061   2.014 1.252 3.235 0.004 ** 1.661 0.974 2.822 0.061        
Peer level                     
Peer aggressive behavior 1.762 1.114 2.770 0.014 * 1.830 1.212 2.730 0.003 *** 1.762 1.114 2.770 0.014 *      
Peer smoking 1.911 1.303 2.811 0.001 *** 2.141 1.505 3.056 0.000 *** 1.911 1.303 2.811 0.001 ***      
Peer drinking 1.453 0.801 2.640 0.218   1.585 0.896 2.792 0.110 *** 1.453 0.801 2.640 0.218   2.650 1.909 3.736 0.000 *** 
School/community level                     
School violence exposure 1.202 0.887 1.617 0.229   1.239 0.983 1.544 0.061 *** 1.202 0.887 1.617 0.229        
Neighborhood fear 0.820 0.606 1.098 0.189        0.820 0.606 1.098 0.189        
Community violence exposure 1.136 0.725 1.766 0.575        1.136 0.725 1.766 0.575        

Promotive factors                     
Individual level                     
Self-efficacy 0.999 0.690 1.447 0.997        0.999 0.690 1.447 0.997        
Self-efficacy recognize 0.746 0.542 1.033 0.075        0.746 0.542 1.033 0.075        
Self-efficacy report 1.550 1.114 2.172 0.010 *      1.550 1.114 2.172 0.010 * 1.294 1.071 1.569 0.008 * 
Future orientation 1.165 0.882 1.546 0.286        1.165 0.882 1.546 0.286        
Youth empowerment 0.744 0.552 1.004 0.052        0.744 0.552 1.004 0.052        
Self-acceptance 1.155 0.812 1.645 0.423        1.155 0.812 1.645 0.423        
Familial level                     
Maternal support 0.904 0.671 1.212 0.504        0.904 0.671 1.212 0.504        
Maternal involvement 0.761 0.613 0.939 0.012 * 0.778 0.675 0.897 0.001 *** 0.761 0.613 0.939 0.012 *      
Paternal support 1.127 0.844 1.512 0.422        1.127 0.844 1.512 0.422        
Paternal involvement 0.851 0.685 1.051 0.140        0.851 0.685 1.051 0.140        
Grandparent's support 0.707 0.542 0.914 0.009 *      0.707 0.542 0.914 0.009 *      
Grandparent's involvement 1.321 1.045 1.674 0.020 *      1.321 1.045 1.674 0.020 *      
Peer level                     
Peer support  1.329 0.995 1.779 0.055        1.329 0.995 1.779 0.055        
Positive peer connection 0.503 0.334 0.744 0.001 *** 0.545 0.384 0.762 0.000 *** 0.503 0.334 0.744 0.001 ***      
School/Community level                     
Teacher support 0.934 0.659 1.321 0.702        0.934 0.659 1.321 0.702        
School safety 0.929 0.568 1.491 0.765        0.929 0.568 1.491 0.765   0.725 0.601 0.873 0.001 *** 
Trust and social emotional safety at school 0.872 0.501 1.529 0.629        0.872 0.501 1.529 0.629        
Have an adult mentor (ref: none) 0.980 0.580 1.648 0.941        0.980 0.580 1.648 0.941        
Neighborhood cohesion  1.878 1.117 3.208 0.019 *      1.878 1.117 3.208 0.019 *      
Organized activity participation(ref: none) 1.152 0.667 2.028 0.618             1.152 0.667 2.028 0.618             
 P 0.000    P 0.000    P 0.000    P 0.000    
 R^2 0.360    R^2 0.290    R^2 0.150    R^2 0.110    
 R^2 adj 0.300    R^2 adj 0.240    R^2 adj 0.110    R^2 adj 0.080    

*: p<0.05, **: p<0.01, ***: p<0.001 
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Table 10. Comparison of negative outcomes, risk factors, and promotive factors of Taiwan and Miami 
samples 

 Taiwan (n=1153)  Miami (n=660)   
  mean sd  mean sd P.value   

Negative outcomes        
Physically aggressive behavior 0.934 1.384  0.871 1.154 0.283   
Verbally aggressive behavior 0.166 0.673  0.166 0.493 0.997   
Depressive symptoms 2.086 1.045  2.135 1.109 0.343   

Risk factors        
victimization 0.526 0.964  0.790 0.982 0.000 *** 
School violence exposure 0.421 0.956  1.198 1.165 0.000 *** 
Rejection sensitivity 2.844 0.816  3.006 0.893 0.000 *** 

Promotive factors        
Self-efficacy to recognize 3.633 1.076  4.020 0.831 0.000 *** 
Self-efficacy to report 3.248 1.018  2.582 0.984 0.000 *** 
School safety 3.600 1.038  4.002 0.870 0.000 *** 
Trust and social emotional safety at school 3.608 1.006  3.555 0.829 0.209   
Maternal support (wave 2) 3.377 1.368  3.760 1.489 0.000 *** 
*: p<0.05, **: p<0.01, ***: p<0.001 

Table 11 shows the changes from wave 1 to wave 2 of negative outcomes, risk factors and 
promotive factors. Regarding negative outcomes, aggressive behaviors decreased significantly in 
Taiwan but verbally aggressive behaviors increased significantly in Miami. In terms of risk factors, 
perceived stress decreased in both countries, and victimization experience decreased significantly 
only in Taiwan. As for promotive factors, a significant decrease from wave 1 to wave 2 in both 
samples was observed. Self-efficacy to report in the Taiwan sample did not change significantly. 

Table 12 displays the results of the tests of goodness-of-fit for testing compatibility between the 
two-wave-complete sample and first-wave sample (baseline). The results indicated that no significant 
differences were found between the two samples of Taiwan. Yet, the two-wave complete sample of 
Miami consisted of participants who had lower levels of physically aggressive behavior, verbally 
aggressive behavior, and school violence exposure than the baseline sample.  

3.6 Related factors of negative outcomes among adolescents in Northern Taiwan and Miami 

To investigate whether country difference contributed to the development of negative 
outcomes, linear multiple regression models were conducted on verbally aggressive behavior, 
physically aggressive behavior, and depressive symptoms measured in the second wave (Table 13). 
The results indicated that no country differences were identified for physically aggressive behavior 
and depressive symptoms while risk factors and promotive factors were controlled. Verbally 
aggressive behavior was found to be at higher levels in the Taiwan sample compared to the Miami 
sample.  
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Table 11. Changes between first and second waves across countries 

 Taiwan (n=833)  Miami  (n=247) 
 Wave1  Wave2  Different 

P.value 
 Wave1  Wave2  Different 

P.value 
 

  mean sd  mean sd  mean sd  mean sd  mean sd  mean sd   
Negative outcomes                     

Physically aggressive behavior 0.894 1.313  0.784 1.247  -0.110 1.352 0.020 * 0.703 1.033  0.826 1.072  0.123 1.130 0.088   
Verbally aggressive behavior 0.135 0.512  0.105 0.448  -0.030 0.471 0.066   0.097 0.270  0.173 0.490  0.076 0.451 0.008 * 
Depressive symptoms 2.033 0.994  2.074 1.073  0.042 0.997 0.227   2.024 1.083  2.100 1.192  0.075 1.072 0.270   

Risk factors                     
Perceived stress 2.548 0.984  2.422 1.031  -0.126 1.007 0.000 *** 4.081 0.810  3.909 0.968  -0.173 0.866 0.002 ** 
victimization 0.493 0.895  0.429 0.847  -0.064 0.887 0.038 * 0.675 0.911  0.708 1.015  0.034 0.927 0.567   
School violence exposure 0.403 0.893  0.358 0.878  -0.045 0.922 0.159   1.017 1.098  1.112 1.188  0.094 1.087 0.173   
Rejection sensitivity 2.832 0.773  2.817 0.812  -0.015 0.780 0.579   2.899 0.850  2.849 0.884  -0.050 0.877 0.372   

Promotive factors                     
Self-efficacy to recognize 3.689 1.007  3.519 1.066  -0.170 1.160 0.000 *** 4.040 0.794  3.901 0.864  -0.140 0.884 0.014 * 
Self-efficacy to report 3.275 0.972  3.225 0.979  -0.049 1.103 0.198   2.679 0.944  2.512 0.952  -0.167 0.898 0.004 ** 
Maternal support 3.452 1.325  3.386 1.337  -0.066 1.203 0.112      4.080 1.063  4.080 1.063   
School safety 3.632 1.004  3.498 1.020  -0.133 1.074 0.000 *** 4.081 0.810  3.909 0.968  -0.173 0.866 0.002 ** 
Trust and social emotional safety at school 3.642 0.961  3.511 0.953  -0.132 1.023 0.000 *** 3.609 0.802  3.493 0.938  -0.116 0.733 0.013 * 
Peer support 3.354 1.045  3.315 1.049  -0.039 1.124 0.318      3.618 1.133  3.618 1.133   
Have an adult mentor (Chi-square) 0.454 0.498  0.491 0.500  0.037 0.604 0.076        0.684 0.466  0.684 0.466     
*: p<0.05, **: p<0.01, ***: p<0.001 

Table 12. Comparisons between first wave sample and both-wave-completed sample across countries 

 Taiwan   Miami   

 First wave 
(n=1153) 

 
Both wave 
completed 

(n=833) P.value 
 First wave 

(n=660) 
 

Both wave 
completed 

(n=247) P.value 
 

  mean sd  mean sd  mean sd  mean sd  

Negative outcomes               
Physically aggressive behavior 0.934 1.384  0.894 1.313 0.507   0.871 1.154  0.703 1.033 0.032 * 
Verbally aggressive behavior 0.166 0.673  0.135 0.512 0.245   0.166 0.493  0.097 0.270 0.006 * 
Depressive symptoms 2.086 1.045  2.033 0.994 0.246   2.135 1.109  2.024 1.083 0.169   

Risk factors               
Victimization 0.526 0.964  0.493 0.895 0.431   0.790 0.982  0.675 0.911 0.091   
School violence exposure 0.421 0.956  0.403 0.893 0.667   1.198 1.165  1.017 1.098 0.028 * 
Rejection sensitivity 2.844 0.816  2.832 0.773 0.735   3.006 0.893  2.899 0.850 0.091   

Promotive factors               
Self-efficacy to recognize 3.633 1.076  3.689 1.007 0.232   4.020 0.831  4.040 0.794 0.726   
Self-efficacy to report 3.248 1.018  3.275 0.972 0.561   2.582 0.984  2.679 0.944 0.168   
School safety 3.600 1.038  3.632 1.004 0.489   4.002 0.870  4.081 0.810 0.192   
Trust and social emotional safety at school 3.608 1.006  3.642 0.961 0.445   3.555 0.829  3.609 0.802 0.363   
*: p<0.05, **: p<0.01, ***: p<0.001 
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Table 13. Results of linear regression models on verbally aggressive behavior, physically aggressive behavior and depressive symptoms 

 Verbally aggressive behavior (n=1080)  Physically aggressive behavior (n=1080)  Depressive symptoms (n=1080)  
 Full  Stepwise   Full  Stepwise   Full  Stepwise   
  Est. S.E. t val. p  Est. S.E. t val. p   Est. S.E. t val. p   Est. S.E. t val. p   Est. S.E. t val. p   Est. S.E. t val. p   
(Intercept) 0.746 0.260 2.863 0.004 ** 0.544 0.147 3.711 0.000 *** 0.206 0.099 2.087 0.037 * 0.172 0.064 2.697 0.007 * 2.534 0.230 11.006 0.000 *** 2.624 0.210 12.502 0.000 *** 

Background                               
Male (ref: female) 0.153 0.069 2.218 0.027 * 0.152 0.068 2.229 0.026 * 0.054 0.026 2.061 0.040 * 0.055 0.025 2.177 0.030 * -0.112 0.061 -1.835 0.067   -0.126 0.060 -2.110 0.035 * 
Miami (ref: Taiwan) -0.279 0.115 -2.430 0.015 * -0.284 0.105 -2.699 0.007 * 0.022 0.044 0.516 0.606        -0.160 0.102 -1.579 0.115        

Risk factors                               
Perceived stress 0.099 0.039 2.563 0.011 * 0.092 0.037 2.461 0.014 * 0.007 0.015 0.480 0.631        0.166 0.034 4.842 0.000 *** 0.137 0.029 4.757 0.000 *** 
victimization 0.197 0.047 4.227 0.000 *** 0.200 0.046 4.367 0.000 *** 0.034 0.018 1.928 0.054        0.223 0.041 5.431 0.000 *** 0.239 0.035 6.769 0.000 *** 
School violence exposure 0.303 0.043 7.039 0.000 *** 0.310 0.043 7.266 0.000 *** 0.143 0.016 8.769 0.000 *** 0.157 0.013 11.666 0.000 *** 0.026 0.038 0.679 0.497        
Rejection sensitivity -0.045 0.046 -0.968 0.333        -0.025 0.018 -1.403 0.161        0.145 0.041 3.525 0.000 *** 0.148 0.041 3.650 0.000 *** 

Promotive factors                               
Self-efficacy to recognize 0.008 0.046 0.179 0.858        -0.021 0.017 -1.211 0.226        0.001 0.040 0.022 0.982        
Self-efficacy to report -0.004 0.045 -0.089 0.929        0.015 0.017 0.899 0.369        -0.098 0.040 -2.454 0.014 * -0.081 0.032 -2.537 0.011 * 
Maternal support -0.092 0.029 -3.144 0.002 ** -0.086 0.027 -3.238 0.001 ** -0.033 0.011 -2.995 0.003 ** -0.031 0.011 -2.913 0.004 ** -0.114 0.026 -4.415 0.000 *** -0.119 0.024 -4.913 0.000 *** 
School safety -0.080 0.062 -1.279 0.201        -0.078 0.024 -3.289 0.001 ** -0.043 0.014 -3.112 0.002 ** -0.180 0.055 -3.271 0.001 ** -0.183 0.034 -5.396 0.000 *** 
Trust and social emotional safety at school 0.014 0.066 0.216 0.829        0.048 0.025 1.898 0.058        0.008 0.058 0.145 0.884        
Peer support 0.031 0.035 0.896 0.371        0.026 0.013 1.929 0.054   0.032 0.013 2.463 0.014 * 0.007 0.031 0.226 0.821        
Have an adult mentor (ref: no mentor) 0.091 0.072 1.273 0.203             0.025 0.027 0.915 0.360             -0.116 0.063 -1.839 0.066   -0.122 0.062 -1.967 0.049 * 
*: p<0.05, **: p<0.01, ***: p<0.001 

Table 14. Results of linear regression models on verbally aggressive behavior, physically aggressive behavior and depressive symptoms across countries 

 Verbally aggressive behavior  Physically aggressive behavior  Depressive symptoms  
 Taiwan (n=833)  Miami (n=247)   Taiwan (n=833)  Miami (n=247)   Taiwan (n=833)  Miami (n=247)   
  Est. Std Est. S.E. t val. p  Est. Std Est. S.E. t val. p   Est. Std Est. S.E. t val. p   Est. Std Est. S.E. t val. p  Est. Std Est. S.E. t val. p   Est. Std Est. S.E. t val. p   
(Intercept) 0.403  0.000  0.298  1.352  0.177    1.011  0.000  0.594  1.702  0.090    0.052  0.000  0.105  0.496  0.620    0.695  0.000  0.289  2.404  0.017  * 1.976  0.000  0.246  8.033  0.000  *** 4.355  0.000  0.568  7.661  0.000  *** 

Background                                     
sex (ref: female) 0.235  0.094  0.084  2.785  0.005  * -0.120 0.116  0.124  -0.962  0.337    0.104  -0.137  0.030  3.497  0.000  *** -0.077 -0.060 0.060  -1.274 0.204    -0.293  -0.084  0.070  -4.216  0.000  *** 0.355  0.160  0.119  2.990  0.003  ** 

Risk factors                                     
Perceived stress 0.148  0.117  0.048  3.100  0.002  ** -0.054 0.004  0.114  -0.477  0.634    0.002  0.250  0.017  0.102  0.919    -0.097 -0.041 0.056  -1.749 0.082    0.273  -0.161  0.039  6.945  0.000  *** 0.080  0.054  0.109  0.731  0.466    
victimization 0.147  0.105  0.056  2.634  0.009  * 0.240  0.059  0.088  2.737  0.007  * 0.030  0.136  0.020  1.507  0.132    0.026  0.204  0.043  0.616  0.538    0.163  0.049  0.046  3.546  0.000  *** 0.181  0.139  0.084  2.156  0.032  * 
School violence exposure 0.339  0.243  0.053  6.365  0.000  *** 0.215  0.347  0.070  3.067  0.002  ** 0.174  -0.018  0.019  9.302  0.000  *** 0.073  0.220  0.034  2.147  0.033  * -0.021  0.164  0.044  -0.480  0.631    0.087  0.080  0.067  1.304  0.194    
Rejection sensitivity -0.070  -0.043  0.058  -1.203  0.229    0.075  0.018  0.080  0.945  0.346    0.010  0.061  0.020  0.504  0.614    -0.059 0.060  0.039  -1.521 0.130    0.085  -0.102  0.048  1.785  0.075    0.062  0.045  0.076  0.818  0.414    

Promotive factors                                     
Self-efficacy to recognize -0.010  -0.008  0.053  -0.188  0.851    0.066  -0.069  0.096  0.685  0.494    -0.031  -0.012  0.018  -1.656  0.098    0.021  0.049  0.047  0.439  0.661    -0.013  0.033  0.043  -0.290  0.772    -0.070  -0.047  0.092  -0.761  0.448    
Self-efficacy to report 0.024  0.018  0.055  0.432  0.666    -0.078 0.058  0.081  -0.971  0.333    0.027  -0.025  0.019  1.386  0.166    0.005  -0.069 0.039  0.139  0.889    -0.027  0.011  0.045  -0.604  0.546    -0.246  -0.195  0.077  -3.196  0.002  ** 
Maternal support -0.038  -0.040  0.033  -1.137  0.256    -0.176 -0.080  0.071  -2.483  0.014  * -0.027  -0.095  0.012  -2.309  0.021  * -0.069 -0.175 0.035  -1.998 0.047  * -0.077  -0.150  0.028  -2.794  0.005  * -0.007  -0.006  0.068  -0.096  0.923    
School safety -0.098  -0.079  0.075  -1.305  0.192    0.036  -0.181  0.084  0.430  0.667    -0.081  -0.206  0.026  -3.056  0.002  ** 0.009  0.033  0.041  0.230  0.818    -0.220  0.019  0.062  -3.540  0.000  *** -0.331  -0.269  0.080  -4.139  0.000  *** 
Trust and social emotional safety at school 0.008  0.007  0.081  0.104  0.917    -0.043 0.119  0.120  -0.359  0.720    0.056  0.085  0.029  1.944  0.052    -0.019 -0.032 0.059  -0.323 0.747    0.095  -0.031  0.067  1.417  0.157    -0.160  -0.107  0.115  -1.387  0.167    
Peer support 0.105  0.088  0.044  2.366  0.018  * 0.073  0.067  0.066  1.117  0.265    0.029  0.027  0.016  1.862  0.063    0.050  0.077  0.032  1.579  0.116    0.027  0.116  0.036  0.752  0.452    -0.029  -0.027  0.063  -0.456  0.649    
Have an adult mentor (ref: no mentor) -0.123  -0.049  0.083  -1.480  0.139    -0.113 -0.006  0.149  -0.757  0.450    -0.005  -0.004  0.029  -0.178  0.859    0.050  -0.049 0.072  0.684  0.494    -0.008  0.047  0.069  -0.116  0.907    -0.355  -0.139  0.142  -2.493  0.013  * 

*: p<0.05, **: p<0.01, ***: p<0.001 
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To understand the differences between Taiwan and Miami cohorts on the related risk and 
promotive factors of verbally aggressive behavior, physically aggressive behavior, and depressive 
symptoms, multiple linear regression models were conducted for each sample on the three negative 
outcomes (Table 14). The risk and promotive factors of verbally aggressive behavior, physically 
aggressive behavior, and depressive symptoms were different between the Taiwan sample and the 
Miami sample. For example, sex was a significant factor which was related to verbally aggressive 
behavior, physically aggressive behavior and depressive symptoms in Taiwan sample, while in the 
Miami sample, sex  was only related to depressive symptoms. Perceived stress was only related to 
verbally aggressive behavior and depressive symptoms in the Taiwan sample. Victimization 
experience was positively associated with verbally aggressive behavior and depressive symptoms in 
both samples. School violence exposure was positively associated with verbally and physically 
aggressive behaviors in both samples. Self-efficacy to report via multi-channels was negatively 
associated with depressive symptoms in the Miami sample only. Maternal support was negatively 
associated with verbally aggressive behavior in the Miami sample; negatively associated with 
physically aggressive behaviors in both samples, and negatively associated with depressive symptoms 
in the Taiwan sample. School safety was negatively associated with physically aggressive behaviors in 
the Taiwan sample, and negatively associated with depressive symptoms in both samples. Peer 
support was positively associated with verbally aggressive behavior in Taiwan only. 

4. Conclusion 

This report presents the preliminary results of the project “Cross-cultural comparison of resilience 
theory: a study of aggression, substance use, and mental distress in adolescents”.  

Regarding the resilience model in Taiwan’s sample, we tested the compensatory models using 
multiple linear regression models on aggressive behaviors and mental distress indicators, and multiple 
logistic regression models on substance use behavior. Each negative outcome was related with its 
specific risk factors and promotive factors. Most of the factors were consistent with hypotheses which 
indicated the direction of the associations between factors and negative outcomes. However, some 
factors violated the assumptions. For example, self-acceptance and peer support was positively 
associated with verbally aggressive behavior and the associations were not consistent with previous 
assumptions.  

When comparing the resilience models of Taiwan’s sample with the models of Miami’s sample, the 
factors of negative outcomes were different. For example, the aggressive behaviors of participants in 
Taiwan were correlated with the sex of the participants, but the associations disappeared among the 
participants in Miami. Having an adult mentor was significantly associated with lower depressive 
symptoms in Miami’s participants, but not associated with the depressive symptoms in the Taiwan 
sample. This difference may be attributed to cultural differences or influences from the social 
environment. 
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