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 Abstract 

This study used Latent Class Analysis (LCA) to examine whether multiple subgroups can 

be identified based on rule-breaking and aggressive behavior in school-based and at-risk 

adolescent samples. These groups were tested for differences in behavioral, emotional, 

personality and interpersonal correlates. Rule breaking and aggressive behavior co-occurred 

across all classes. School-based adolescents were classified as having minimal, minor or 

moderate antisocial problems. At-risk adolescents were classified as having mild, medium or 

severe antisocial problems. Generally, at-risk adolescents had higher levels of antisocial 

behavior, and greater severity of antisocial behavior was associated with more problems in 

various domains. Results differed however, for the school-based and at-risk samples with respect 

to emotional problems, sensation-seeking and peer conformity pressure. There is a need to 

jointly consider both non-aggressive rule-breaking behavior and aggressive behavior in 

prevention and intervention work, as it is insufficient to address isolated symptoms and problems 

in children and adolescents.  

 

Keywords: Latent Class Analysis, rule-breaking behavior, aggressive behavior, school-

based adolescents, at-risk adolescents 
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Profiles of Antisocial Behavior in School-based and At-risk Adolescents in 

Singapore: A Latent Class Analysis 

For prevention and intervention of child and adolescent antisocial behavior, it is 

important to enhance our understanding of how we understand and classify these behaviors. 

Current taxonomies such as DSM-5 [1], use a categorical approach typically with clinical 

diagnostic interviews whereby disorders are viewed as distinct. Achenbach and colleagues' [2, 3] 

empirically derived taxonomy views problems on a continuum; theirs is a dimensional approach 

typically using questionnaires. Both approaches are not necessarily in conflict; distinct disorders 

can be viewed as having dimensional qualities, and having a dimensional model can include the 

potential existence of categories [4].  

The present research approaches classification using questionnaires from a dimensional 

perspective, although this does not preclude the acknowledgment of potential categories. 

Traditionally, many authors use factor analysis to examine the structure of antisocial behavior. 

However, to investigate taxonomy, it is crucial to determine if groups of people can be identified 

either based on behavioral symptoms or on severity levels of these behavioral symptoms. Factor 

analysis is helpful to determine if symptoms or behavioral variables group together, but it does 

not inform us about whether people can be meaningfully clustered into homogeneous groups. 

Therefore, latent class analysis (LCA) is the more appropriate and useful procedure if the goal is 

to group people into their most likely latent class [5, 6]. We provide a brief overview of 

antisocial behavior. Other emotional and behavioral correlates, together with personality and 

interpersonal correlates will be discussed with respect to how these relate to antisocial behavior. 

Antisocial Behavior  
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Antisocial behavior is defined as a wide variety of attitudes and actions that violate the 

law, social norms, and others’ personal or property rights. It includes behaviors such as lying, 

stealing and vandalism, and ranges in severity from minor offenses to more serious delinquency 

and crimes, such as violence against another person [7]. Although antisocial behavior includes 

non-aggressive rule-breaking behavior that violates norms or laws and aggressive behavior that 

directly victimizes others [7], both kinds of behaviors usually co-occur [8]. During this 

transition, adolescents need to navigate other behavioral adjustment issues such as internalizing 

and attention problems, personality related correlates such as sensation seeking, as well as 

interpersonal aspects such as parent-child conflict, peer pressure and conformity issues. These 

domains will be reviewed with a focus on how each might be related to antisocial behavior. 

Internalizing Problems    

Internalizing problems, including anxiety, depression, social withdrawal, and somatic 

complaints, are prevalent in adolescents, and even subclinical internalizing symptoms can cause 

significant functioning impairment in adolescents [9]. de Nijs, van Lier, Verhulst, and Ferdinand 

[10] found that clinic-referred adolescents with higher levels of disruptive behavior also have 

higher levels of a range of internalizing symptoms. Overall, internalizing symptoms often co-

occur with delinquent behavior, and adolescents with such comorbidity usually show poorer 

behavioral and developmental outcomes [9].  

Attention Problems 

Inattention represents difficulties in sustaining concentration for prolonged periods and 

hyperactivity/impulsivity represents behavior that lacks careful planning, or responding too 

quickly to stimuli without reflection [11]. Both are core features of ADHD which is the most 

prevalent childhood neurobehavioral disorder in childhood. These ADHD related problems can 
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function as a precursor to later antisocial behavior; children and adolescents with high levels of 

attention problems are likely to display disruptive behavior and are at higher risk of delinquency 

and criminality [12, 13].  

Sensation Seeking Behavior  

Sensation seeking is defined as a biosocial dimension of personality characterized by a 

need for varied, novel, and complex sensations and experiences, representing a willingness to 

take physical and social risks to obtain such experiences [14, 15]. Sensation seeking is a potent 

predictor of problematic behaviors such as smoking, drinking, drug use, risky sexual behavior, 

vandalism, and theft [14, 16]. Sensation seeking sharply increases from late childhood to mid-

adolescence, with an age-trend that parallels the increase of delinquent behavior [17]. 

Parent-child Conflict 

Parents are key socialization agents for children and adolescents even as they enter 

adolescence. However, during adolescence, peers become important socialization agents as well. 

Not surprisingly, researchers have documented both increased parent-child conflict and 

conformity to peers during this phase and these have come to be viewed as hallmarks in 

adolescence [18]. Negative parenting including harsh discipline, and parent-child conflict have 

frequently and consistently been found to be associated with antisocial behavior [19-21]. In 

contrast, adolescents who have good relationships with their parents are less likely to engage in 

externalizing problems, such as substance use, antisocial and aggressive behavior, and other 

risky activities [22].   

Peer Pressure and Peer Conformity 

Friends’ influences become particularly prominent in adolescence given the substantial 

amount of time they spend with peers [23]. Peer conformity is one aspect of peer pressure, 
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described as individuals taking certain actions sanctioned by their peer group [24, 25] and 

represents the willingness to accede to peer pressure [18]. Compared to younger children or 

emerging adults, adolescents are more likely to conform to peer norms through following certain 

peer-prescribed guidelines [18, 24]. Hence, peer conformity is predictive of behaviors such as 

substance use, risky sexual behavior, and delinquency [25]. Affiliation with deviant peers is a 

strong predictor of delinquent behavior [17, 23].  

Application of Latent Class Analysis and the Present Study 

Latent Class Analysis (LCA) is a person-centered approach that classifies individuals 

from a heterogeneous sample into more homogenous, mutually exclusive classes according to 

multiple characteristics, rather than classifying items like factor analysis. Some studies obtain 

clusters based on the severity of certain behaviors [26], while others obtain clusters based on the 

types of symptoms individuals present [27]. Most studies cluster individuals from either non-

referred or referred samples [10], while very few studies classify across diverse samples [28].  

This present investigation contributes to theory-building pertaining to taxonomies for 

child and adolescent antisocial behavior. Groups of individuals can be clustered based on certain 

behavioral symptoms such as aggression for example. Alternatively, groups of individuals may 

have co-occurring behavioral symptoms, and these groups are classified and differentiated by 

severity of symptom levels. Hence, results arising from this study will contribute towards an 

enhanced understanding of taxonomies for child and adolescent antisocial behavior. 

The present study is guided by two research questions. First, there are limited studies that 

cluster individuals based on both rule-breaking and aggressive behavior. To address this research 

gap, we explored whether multiple subgroups with different profiles of antisocial behavior can 

be identified based on non-aggressive rule-breaking and aggressive behavior in separate school-
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based and at-risk adolescent samples. Researchers usually adopt a variable-centered approach 

and thus only considered variable-variable relationships rather than measuring person-variable 

relationships using the person-centered approach like LCA. Second, we examined whether 

distinct classes/groups arising from the LCA findings show differences in anxious/depressed 

symptoms, withdrawn/depressed symptoms, somatic complaints, attention problems, sensation 

seeking behavior, parent-child conflict, and peer pressure in both school-based and at-risk 

samples of adolescents.   

Method 

Participants  

School-based sample. A total of 4,216 nationally representative students, aged 12 to 18 

years (M = 13.65, SD = 1.01), participated in this study. There was a relatively even spread of 

participants across gender (50.9% male and 49.1% female) in the sample. All school-based 

adolescents were recruited from eight secondary schools in Singapore and were from Grades 7 

through 9 (Grade 7 = 31.9%, Grade 8 = 33.9%, and Grade 9 = 34.2%). Schools in Singapore are 

clustered into four zones (East, West, North, South). We conducted a random drawing for all 

government schools within these respective zones to select schools for possible participation. 

The eight government schools selected are located across the four zones in residential 

neighborhoods. 

At-risk sample. A total of 262 adolescents aged from 12 to 22 (M = 16.48, SD = 1.72) 

participated in this study. This sample had more males (77.5%) than females (22.5%). They were 

between Grade 5 and the Institute of Technical Education (ITE), which is a post-secondary 

vocational institution in Singapore (Grade 5 = 0.4%, Grade 6 = 1.2%, Grade 7 = 4.8%, Grade 8 = 

11.5%, Grade 9 = 22.6%, Grade 10 = 30.6%, Grade 11 = 3.2%, ITE = 23.8%, and Other = 
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2.0%). Two groups of adolescents comprised this sample. The first group comprised youths who 

have committed an offense who are either undergoing probation, or ordered to reside in juvenile 

rehabilitation centers for a period of 12 to 36 months. The second group comprised at-risk youths 

who are not offenders but who display serious behavioral problems at home and school, and are 

placed on statutory supervision for a period of up to 3 years under the Beyond Parental Control 

program. 

Consent and Procedures 

Approval of this study was obtained from the Institutional Review Board of Nanyang 

Technological University, Singapore. For the school-based adolescents, the Ministry of 

Education in Singapore (MOE), as well as the respective school principals, also approved this 

study. We worked with the Ministry of Social and Family Development in Singapore (MSF) to 

identify the at-risk adolescents. Participation in this study was completely voluntary, and 

adolescents could refuse or discontinue participation at any time without penalty. Written 

informed consent was obtained from each participant and their parents. All participants were 

assured of confidentiality of their responses. The questionnaire was administered in English, to 

both samples, as English is the language of instruction in Singapore. For the school-based 

sample, we administered a structured self-report questionnaire in an organized classroom setting. 

For the at-risk sample, we conducted the survey through home visits or group sessions at seven 

juvenile or children’s homes, probation office, or the police stations. 

Measures 

Youth Self-Report (YSR). The YSR [3] is a self-report questionnaire to measure 

behavioral and emotional problems in youths. YSR has been widely validated with excellent 

psychometric properties. It yields eight narrowband, two broadband (internalizing and 
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externalizing problems), and a total problems score. In calculating the narrowband and 

broadband scale scores, raw scores were used instead of T-scores. T-scores truncate the range of 

variation in YSR scores; therefore researchers have recommended the use of raw scores so as to 

allow for the full range of variation in conducting data analysis [29]. For the purposes of this 

study, six narrowband scales were used - anxious/depressed with 12 items (e.g., I am nervous or 

tense), withdrawn/depressed with 8 items (e.g., I am too shy or timid), somatic complaints with 

10 items (e.g., I feel dizzy or lightheaded), attention problems with 9 items (e.g., I have trouble 

concentrating or paying attention), rule-breaking behavior with 13 items (e.g., I break rules at 

home, school, or elsewhere), and aggressive behavior with 17 items (e.g., I physically attack 

people). Adolescents rated each item as 0 (not true), 1 (somewhat or sometimes true), or 2 (very 

true or often true), with a higher score indicating greater problems. The Cronbach alpha 

reliability estimates for anxious/depressed, withdrawn/depressed, somatic complaints, attention 

problems, rule-breaking behavior, and aggressive behavior were .84, .75, .79, .78, .71, and .85 

for the school-based sample, and .82, .80, .85, .83, .85, and .89 for the at-risk sample, 

respectively.  

Brief Sensation Seeking Scale for Chinese (BSSS-C). The BSSS-C [16] is a 5-point 

scale with 8 items to assess sensation seeking behavior, including experience seeking, boredom 

susceptibility, thrill and adventure seeking, and disinhibition (e.g., I would do anything as long 

as it exciting and stimulating). Adolescents rated each item as 1 (completely disagree), 2 

(disagree), 3 (neutral), 4 (agree), or 5 (completely agree). A higher score indicates a higher level 

of sensation seeking behavior. The Cronbach alpha reliability estimates were .74 and .80 for the 

school-based sample and the at-risk sample, respectively. 
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Parent Environment Questionnaire (PEQ). The PEQ [30] is a 4-point scale to measure 

the parent-child relationship from the youth’s perspective. PEQ consists of five dimensions: 

conflict with parent, involvement with parent, regard for parent, regard for child, and structure. 

In this study, the 12-item subscale of “conflict with parent” (e.g., “My parent often loses her/his 

temper with me”), was employed to measure the conflict between children and their parents. 

Adolescents rated each item as 1 (definitely false), 2 (probably false), 3 (probably true), or 4 

(definitely true) to measure the parent-child conflict, with higher scores indicating more conflict 

with parents. Good Cronbach alpha reliability estimates were obtained in the school-based (α = 

.90) and at-risk samples (α = .93). 

Peer Pressure Inventory (PPI). The PPI [24] is a 5-point scale that measure five areas 

of pressure, including peer involvement, involvement in school, involvement with family, 

conformity to peer norms, and misconduct. The 9-item “conformity to peer norms” subscale 

(e.g., “How often do you feel the need to be good friends only with people your friends like”) 

was used to measure peer conformity in this study, and adolescents rated each item as 1 (never), 

2 (seldom), 3 (sometimes), 4 (often), or 5 (all the time). A higher score is indicative of greater 

peer pressure for conformity. The Cronbach alpha reliability estimates were .81 and .85 for the 

school-based and at-risk samples respectively.   

Data Analytic Plan 

 The two narrowband YSR scales of rule-breaking behavior and aggressive behavior as 

latent class indicators of antisocial behavior were used to cluster adolescents using LCA via 

Mplus version 8 [31]. In line with the approach used by researchers employing CBCL items in 

LCA [26, 28], we coded rule-breaking and aggressive behavior scales where a score of 0 

indicated the absence of this behavior (not true), and 1 indicated the presence of this behavior 
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(sometimes or often true). A series of LCA models with different number of classes were then 

compared. Our school-based (n = 4,216) sample is about 16 times the size of our at-risk (n = 

262) sample. We selected 15 random independent and non-replacement samples of n = 262 each 

and one random sample of n = 286, from the school-based sample and performed LCA on these 

16 samples to ensure comparability of sample size across our school-based and at-risk samples 

when making comparisons. Compared to the school-based samples, the at-risk samples show 

significant higher levels of rule-breaking behavior (t = -13.30, df = 522, p < .001; Cohen’s d = 

1.16), aggressive behavior (t = -3.56, df = 522, p < .001; Cohen’s d = .31), and total antisocial 

behavior including both rule-breaking and aggressive behavior (t = -7.96, df = 522, p < .001; 

Cohen’s d = .70). After controlling for age, the significant differences between the two samples 

still exist in rule-breaking (F = 136.31, df = 1, p < .001; η
2

p = .21), aggressive (F = 16.62, df = 1, 

p < .001; η
2

p = .03), and total antisocial behaviors (F = 57.72, df = 1, p < .001; η
2

p = .10). 

The primary goal of LCA is to find the smallest number of classes of adolescents with 

similar patterns of antisocial behavior, and the Akaike information criteria (AIC), the Bayesian 

information criteria (BIC), and the sample-size adjusted BIC (SSABIC) were examined. A model 

with lower AIC, BIC, and SSABIC values was preferred. Two likelihood-based indexes — the 

Lo-Mendell-Rubin likelihood ratio test (LMRT) and the bootstrap likelihood ratio test (BLRT) 

were used to compare the improvement in fit between a k class model and a    1 class model. 

Significant p values of the LMRT and BLRT indicate that the k class model is better than the k-1 

class model. The classification accuracy (i.e., entropy and class assignment probabilities) is also 

used to assess different models. Both entropy and class assignment probabilities range from 0 to 

1, with a value close to 1 indicating good classification accuracy. Specifically, entropy over .80 

and the assignment probability of each class over .80 are indicative of good classification quality. 
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A reasonable sample size of each class should be over 5% of the total participants [26]. To 

compare the differences in anxious/depressed symptoms, withdrawn/depressed symptoms, 

somatic complaints, attention problems, sensation seeking behavior, parent-child conflict, and 

peer pressure across different classes of adolescents, a series of analysis of variance (ANOVA) 

was performed using SPSS 25.0. The same data analytic procedures were separately applied to 

the 16 school-based random subsamples and the at-risk sample. 

Results 

School-based Sample 

All 16 random subsamples yielded comparable findings. Due to space constraints we 

present results from only one of the 16 random subsamples. Interested researchers can obtain the 

results of all the subsamples from the first author. We compared models estimating 2-class 

through 5-class solutions (see Table 1). Results showed that the BIC of the 3-class solution was 

lowest in the five solutions, and although the AIC and SSABIC continued to improve through the 

5-class solution, these improvements were marginal. The non-significant LMRT of the 4-class 

solution (p = .535) indicated that the 4-class solution was not better than the 3-class solution, 

while the significant LMRT of the 3-class solution (p = .020) indicated that the 3-class solution 

was better than the 2-class solution. Meanwhile, the 3-class solution had good classification 

accuracy value (entropy = .859) that is higher than the entropy value of the 4-class (entropy = 

.855). Therefore, the 3-class solution was found to be the best model according to multiple 

statistical criteria and theoretical interpretability. For the school-based sample, the three classes 

of adolescents were labeled as those having minimal problems, minor problems, and moderate 

problems based on their levels of antisocial behavior. The mean probability was .945 for the 

minimal problems class (37.0%, n = 97), .929 for the minor problems class (45.4%, n = 119), 
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and .959 for the moderate problems class (17.6%, n = 46). Chi-square test revealed that the 

distribution of male and female school-based adolescents in each class is non-significant (χ
2
 = 

1.47, df = 2, p >.05). Males and females also did not show significant differences in rule-

breaking (t = .20, df = 260, p > .05) and aggressive behavior (t = -.13, df = 260, p > .05). 

The smallest group of adolescents who were classified into the moderate problems class 

displayed the highest level of antisocial behavior in the school-based sample. Table 2 shows the 

mean number of the 30 items of rule-breaking and aggressive behavior endorsed by each class of 

the school-based adolescents. The minimal problems class endorsed 0 to 9 indicators, the minor 

problems class endorsed 7 to 16 indicators, and the moderate problems class endorsed 13.45 to 

24 indicators. The three classes of school-based adolescents showed significant differences on 

the 30 indicators of antisocial behavior (F = 559.83, df = 2, p < .001; η
2

p = .81). The mean scores 

of the 30 indicators in the school-based adolescents are reported in Table 3. The item 

endorsement probabilities indicated the probability that members of each latent class would 

endorse the specific item of rule-breaking and aggressive behavior. Details are presented in 

Figure 1.  

To compare the differences of different classes on behavioral, emotional, personality and 

interpersonal correlates, a series of ANOVA were performed (see Table 4). The three classes 

showed significant differences in anxious/depressed symptoms (F = 26.68, df = 2, p < .001; η
2

p = 

.17), withdrawn/depressed symptoms (F = 22.68, df = 2, p < .001; η
2

p = .15), somatic complaints 

(F = 15.71, df = 2, p < .001; η
2

p = .11), attention problems (F = 47.70, df = 2, p < .001; η
2

p = .27), 

conflict with parents (F = 32.96, df = 2, p < .001; η
2

p = .20), and peer pressure (F = 7.24, df = 2, 

p < .01; η
2

p = .05), while there is no significant difference in sensation seeking (F = 1.42, df = 2, 

p > .05). Post hoc comparisons revealed that adolescents in the 3 classes can be differentiated as 
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follows. Adolescents in the moderate problems class scored higher on problem behaviors than 

those in the minor problems class, which in turn, scored higher than those in the minimal 

problems class for the following - attention problems and parent-child conflict. Although scores 

increase in sequence from minimal, to minor, to moderate, for anxious/depressed and 

withdrawn/depressed symptoms and somatic complaints, only adolescents in the moderate and 

minimal problems classes, and adolescents in the minor and minimal problems classes can be 

differentiated statistically. For peer pressure, only adolescents in the moderate and minor 

problems classes and adolescents in the moderate and minimal problems classes can be 

differentiated statistically. For sensation seeking behavior, the differences among the three 

classes were not differentiated.  

At-risk Sample 

Similarly, a series of 2- to 5-class solutions was examined with LCA (see Table 1) for the 

at-risk sample. Although AIC and SSABIC decreased with the increased number of classes, the 

improvement between 3-class and 4-class and between 4-class and 5-class was marginal. The 

BIC of the 3-class solution was lower than that of both the 2-class solution and the 4-class 

solution, suggesting that adding additional classes is not parsimonious. The p values of LMRT 

indicated that the 3-class solution was marginally significantly superior to the 2-class solution, 

but the 4-class solution did not improve over the 3-class solution. The smallest BIC in the 3-class 

solution and non-significant LMRT of the 4-class solution favored the selection of the 3-class 

solution. The three classes of at-risk adolescents were labeled as having mild problems, medium 

problems, or severe problems. The class structure of the school-based sample was replicated by 

the at-risk sample although the at-risk sample generally displayed more serious and higher levels 

of antisocial behavior. At-risk adolescents were assigned into the three classes based on their 
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most likely class membership from .938 to .963, with mild, medium and severe levels of 

antisocial behavior respectively. The mild, medium and severe problems classes comprised 

35.1% (n = 92), 39.7% (n = 104), and 25.2% (n = 66) of the at-risk adolescents respectively. A 

small proportion of adolescents who displayed the highest level of antisocial behavior in the at-

risk sample were classified into the severe problems class. Table 2 presents the average number 

of items endorsed by at-risk adolescents in each class. The mild problems class endorsed 0 to 11 

indicators, the medium problems class endorsed 8 to 21 indicators, and the severe problems class 

endorsed 18.62 to 30 indicators which is over 60% of all indicators. The three classes of at-risk 

adolescents showed significant differences on the 30 indicators of antisocial behavior (F = 

725.61, df = 2, p < .001; η
2

p = .85). The mean scores of the 30 indicators in the at-risk 

adolescents are reported in Table 3. Figure 1 shows the item probabilities of the 30 items of rule-

breaking and aggressive behavior for each class. The number of at-risk males was around 3.5 

times more than at-risk females. However, 37.3% of females were classified in the severe 

problems class, compared to only 21.7% of males. Chi-square test also supported this uneven 

gender distribution in at-risk adolescents (χ
2
 = 6.57, df = 2, p < .05; η

2
p = .16). Compared to male 

at-risk adolescents, females showed significant higher scores in both rule-breaking (t = 3.67, df = 

260, p < .001; Cohen’s d = .51) and aggressive behavior (t = 2.51, df = 260, p < .05; Cohen’s d = 

.37). 

We tested the mean differences among the different classes on behavioral, emotional, 

personality and interpersonal correlates (see Table 5). The three classes have significant 

differences in anxious/depressed symptoms (F = 49.22, df = 2, p < .001; η
2

p = .28), 

withdrawn/depressed symptoms (F = 42.81, df = 2, p < .001; η
2

p = .25), somatic complaints (F = 

21.14, df = 2, p < .001; η
2

p = .14), attention problems (F = 68.52, df = 2, p < .001; η
2

p = .35), 
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sensation seeking behavior (F = 4.79, df = 2, p < .01; η
2

p = .04), and parent-child conflict (F = 

28.77, df = 2, p < .001; η
2

p = .18) except for peer pressure (F = .26, df = 2, p > .05). This implied 

that all at-risk adolescents, no matter what class they belonged to, reported similarly high levels 

of peer pressure. Post hoc comparisons further revealed that adolescents in the severe problems 

class displayed the most anxious/depressed and withdrawn symptoms, somatic complaints, and 

attention problems, and reported most conflicts with their parents out of the three classes. 

Additionally, adolescents in the medium problems class displayed more anxious/depressed and 

withdrawn symptoms, somatic complaints, attention problems, and conflicts with their parents 

than adolescents in the mild problems class. However, for sensation seeking, only adolescents in 

the severe and mild problems classes can be differentiated statistically. 

Discussion 

This study examined clusters of antisocial behavior in both school-based and at-risk 

samples. Both samples were classified into three different classes using LCA based on their non-

aggressive rule-breaking behavior and aggressive behavior. Neither a pure rule-breaking 

behavior class nor a pure aggressive behavior class was found. The finding that rule breaking and 

aggressive behavior co-occurred across all classes is noteworthy. Based on the severity of 

antisocial behavior, the school-based adolescents were classified into three classes: minimal, 

minor or moderate problems; and the at-risk adolescents were also classified into three classes: 

mild, medium or severe problems. A higher class represented a subgroup with a higher level of 

rule-breaking and aggressive behavior. In our classification, rule-breaking and aggressive 

behavior occurred jointly instead of separately in both samples. This result is in line with a 

finding that rule-breaking and aggressive behavior showed high comorbidity in referred 

adolescents to mental health agencies [10]. Arnett [14] also argued that aggressive behavior is 
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not an isolated behavior and is associated with multiple domains of reckless delinquent behavior. 

Our findings also resonate with Bartels et al.’s [8] position that aggressive and rule-breaking 

behaviors often co-occur empirically; more than half of all children who have aggressive 

behavior also have rule-breaking behavior, and vice versa. 

As expected, generally, the at-risk adolescents had higher levels of antisocial behavior 

compared to the school-based adolescents. Naturally, the classification labels given to the classes 

reflect this across both samples. A majority of the school-based sample were classified into 

either the minimal or minor problems classes for a combined total of more than 80% in the first 

two classes and less than 20% were classified into the moderate problems class. For the at-risk 

sample, close to 75% were classified into the mild and medium classes, while slightly more than 

25% were classified into the severe class. With respect to the gender ratio for antisocial behavior, 

males usually exhibit relatively higher levels of rule-breaking delinquent behavior [22] and 

aggressive behavior than females [32, 33]. In our samples, while there was an approximately 

equal proportion of males and females among school-based adolescents, there were more males 

in the at-risk sample. Interestingly, we had 37.3% of females and 21.7% of males classified in 

the severe problems class for the at-risk sample even though we had more males (77.5% males) 

in the at-risk sample, and female at-risk adolescents showed more antisocial behavior than their 

male counterparts We posit that when at-risk females display severe antisocial behavior, their 

presentation of antisocial behavior appear more problematic than males and this could be due to 

their criminogenic needs. Our results aligned with Chu et al's [34] study of youth offenders in 

Singapore; results showed that the female youth offenders were rated higher on the YLS/CMI 

2.0 total score and most of the other subscales compared to their male counterparts and the 

researchers suggested that female youth offenders in Singapore have a higher level of 



18 

PROFILES OF ANTISOCIAL BEHAVIOR 

criminogenic needs when they enter the juvenile justice system. Similarly, female offenders have 

been found to be more aggressive than male offenders in previous research [35]. Wadsworth et 

al. [28] also found that referred females exhibited more severe levels of emotional problems than 

referred males. 

Generally, as the severity of antisocial behavior increased, the school-based adolescents 

in the higher classes displayed significantly more internalizing and attention problems. School-

based adolescents in higher classes also showed more conflicts with parents, and reported more 

conformity pressure from peers than their counterparts in the lower classes. These classification 

results obtained in the school-based sample were mostly mirrored in the at-risk sample. Existing 

literature suggests that antisocial behavior is often comorbid with internalizing and attention 

problems [3, 9, 27]. Our classification results demonstrated that adolescents in the higher 

antisocial classes reported more parent-child conflict. This finding is in alignment with existing 

work - for example, Pepler et al. [36] found that adolescents who have more conflicts with 

parents tend to report lower self-esteem and greater levels of depression, and are more likely to 

have substance abuse issues, health problems, and aggression. Furthermore, in a latent class 

analysis of family characteristics linked to youth offending outcomes in Singapore, researchers 

found a three-class solution - intact functioning families, families with criminality and poorly 

managed families [37]. In the poorly managed families class, these youths received the poorest 

parenting with inadequate parental supervision, inconsistent discipline and poor parent-child 

relationships. In a meta-analysis of 161 studies, Hoeve et al. [38] found that approximately 70% 

of youths who have parents with negative parenting styles showed higher levels of delinquency.     

Our classification results differed however, for the school-based and at-risk samples with 

respect to sensation-seeking and peer conformity pressure. For the school-based sample, 
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adolescents from the three antisocial classes were similar on sensation seeking. However, in the 

at-risk sample, the difference between the mild problems and the severe problems classes was 

significant, although the difference between the two consecutive classes were not distinct. One 

plausible reason could be that the adolescents from the school-based sample have lower overall 

levels of sensation seeking, and thus individual variations of sensation seeking within the school-

based classes are relatively smaller. Engaging in delinquent behavior is a socially problematic 

expression of sensation seeking [17]. Higher sensation seekers usually hold positive beliefs about 

the consequences of the risky behavior and are inclined to have stronger intentions to conduct 

risky actions casually and regularly [39].  

Another difference between the school-based and at-risk adolescents is that of peer 

conformity pressure. Significantly lower levels of peer pressure was reported for the lowest and 

middle antisocial class in the school-based sample of adolescents compared with the highest 

antisocial class. In comparison, for the at-risk adolescents, they had similarly high levels of peer 

conformity pressure across all three antisocial classes. Peer conformity pressure is associated 

with misconduct, delinquency, and aggressive behavior for both boys and girls [18]. One 

possible explanation for the difference across samples may be due to the mechanism through 

which group norms are transmitted. Peer pressure is one mechanism to transmit group norms and 

to maintain the commitment of group members [24]. At-risk delinquent and aggressive 

adolescents usually have more delinquent friends [23] and they are more likely to obey deviant 

group norms and values as deviant groups exert stronger pressure for cohesion and conformity 

compared to non-deviant groups [40]. At-risk adolescents are more likely to voluntarily conform 

to their peers’ behaviors as they chose to be part of a deviant group based on shared antisocial 
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norms and values. These reasons may account for different classes of at-risk adolescents showing 

similarly high levels of peer conformity pressure.  

Our results show that within an Asian Singaporean context, behavioral symptoms across 

aggressive behavior and rule-breaking are very much interconnected and subgroups of 

adolescents are clustered and differentiated not by type of problem behavior but based on 

severity levels. Our findings have clinical implications and shed light on the key issues to be 

considered for the planning of school and community-based, targeted prevention and 

intervention programs. School-based adolescents in the moderate problems class were found to 

have treatment needs, as did at-risk adolescents. LCA results revealed that prevention and 

intervention of antisocial behavior should concurrently focus on both non-aggressive rule-

breaking and aggressive behavior, as these two kinds of antisocial behaviors occurred 

simultaneously across all classes in both samples. Clinically, it is insufficient to address single or 

isolated symptom/problems, as adolescents with antisocial behavior usually display different 

problems intertwined across individual and interpersonal domains. On an individual level, 

prevention and treatment of adolescents’ internalizing symptoms is equally important since 

adolescents with antisocial behavior are more vulnerable not just to sensation seeking and 

attention problems but also to internalizing problems such as anxious/depressive symptoms, 

withdrawn behavior and somatic issues [9]. On an interpersonal level, positive, supportive and 

healthy relationships with parents and peers may mitigate against adolescents’ engagement in 

antisocial behavior [22]. Positive parenting is a protective factor for adolescents at risk of 

delinquent behavior [9], and having prosocial peers engaged in meaningful school and 

community related activities would be another protective factor against problematic behavior 

[23]. For the at-risk adolescents in particular, we should pay attention to their sensation seeking 
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behavior and peer conformity, as all classes in this population have relatively similar and high 

levels of sensation seeking and peer conformity. 

While this is a unique study classifying individuals into different classes based on non-

aggressive rule-breaking and aggressive behavior simultaneously, some limitations should be 

noted. First, we relied solely on adolescents’ self-report to measure their antisocial behavior and 

related individual and interpersonal problems, and social desirability bias may be present. Future 

work can include other sources, such as parents, teachers, peers, and official records, to validate 

the class membership of school-based and at-risk adolescents. Second, we estimated the latent 

classes of antisocial behavior separately, and the latent class solutions could not be compared 

directly across the school and at-risk samples. Third, the mean age of adolescents in schools was 

about three years younger than the at-risk adolescents. Involving school-based adolescents from 

older age groups would allow us to reexamine whether similar three classes can be established 

for both samples. Fourth, both school-based and at-risk adolescents are from Singapore, an Asian 

country, thus limiting generalizability of the findings to Western societies given potential 

cultural differences. 

Nonetheless, despite these limitations, strengths of this study included a large-scale 

sample of school-based adolescents and a relatively large group of at-risk adolescents which 

permitted analyses of two diverse and different populations in a single study. This study has also 

extended the literature on the continued investigation of taxonomies of child and adolescent 

antisocial behavior through classifying adolescents based on their non-aggressive rule-breaking 

and aggressive behavior, and results have potential benefits for the design of targeted prevention 

and tailored intervention across school-based and at-risk adolescents. 

Summary 
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 Antisocial behavior is an important educational and public health issue impacting 

individuals and society. This study used LCA to reveal the diversity in the school-based and at-

risk adolescents through classifying homogeneous individuals into three different classes, and 

also described the characteristics of each class through examining the differences across 

individual and interpersonal domains. We included both school-based and at-risk samples in a 

single study to uncover antisocial profiles across different populations. In general, at-risk 

adolescents had higher levels of antisocial behavior. Greater severity of antisocial behavior was 

associated with more problems in various domains. Results differed however, for the school-

based and at-risk samples with respect to emotional problems, sensation-seeking and peer 

conformity pressure. For prevention and intervention work with children and adolescents, it is 

insufficient to treat symptoms and problems in isolation; rather, non-aggressive rule-breaking 

behavior and aggressive behavior should be considered jointly. 
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       Table 1 

Fit Indices for Latent Class Analysis in School-based and At-risk Adolescents 

Number of classes AIC BIC SSABIC LMRT BLRT Entropy 

School-based Random Subsample (n = 262) 

2 6974 7192 6998 .000 .000 .863 

3 6843 7171 6879 .020 .000 .859 

4 6817 7256 6866 .535 .000 .855 

5 6803 7352 6864 .474 .000 .877 

At-risk Sample (n = 262) 

2 8399 8616 8423 .000 .000 .915 

3 8161 8489 8198 .088 .000 .892 

4 8114 8553 8163 .161 .000 .891 

5 8083 8633 8144 .612 .000 .885 

Note. AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion; SSABIC = 

Sample size-adjusted BIC; LMRT = Lo-Mendell-Rubin likelihood ratio test; BLRT = Bootstrap 

likelihood ratio test.  
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Table 2 

Descriptive Statistics at Each Class in School-based and At-risk Adolescents 

Classes Mean no. of items/SD (range) No. of male (%) No. of female (%) 

School-based Random Subsample (n = 262) 

Total (n = 262) 9.36/5.30 (0-24)    148 (100%)    114 (100%) 

Minimal (n = 97) 4.09/2.01 (0-9) 56 (37.8%) 41 (36.0%) 

Minor (n = 119) 10.47/2.27 (7-16) 63 (42.6%) 56 (49.1%) 

Moderate (n = 46) 17.59/2.91 (13.45-24) 29 (19.6%) 17 (14.9%) 

At-risk Sample (n = 262) 

Total (n = 262) 13.89/7.54 (0-30) 203 (100%) 59 (100%) 

Mild (n = 92) 5.74/2.93 (0-11) 77 (37.9%) 15 (25.4%) 

Medium (n = 104) 14.85/3.04 (8-21) 82 (40.4%) 22 (37.3%) 

Severe (n = 66) 23.73/2.81 (18.62-30) 44 (21.7%) 22 (37.3%) 

Note. Mean no. of items = the average number of the 30 items of rule-breaking and aggressive 

behavior endorsed by respondents. 
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Table 3 

Mean Scores of the 30 Indicators in School-based and At-risk Adolescents 

 School-based sample (n = 262) At-risk sample (n = 262) 

 Minimal Minor Moderate Total Mild Medium Severe Total 

Item 1 .05 .06 .09 .06 .15 .37 .59 .35 
Item 2 .16 .22 .61 .27 .17 .31 .70 .36 
Item 3 .06 .37 .83 .34 .14 .77 .97 .60 
Item 4 .04 .23 .52 .21 .15 .59 .95 .53 
Item 5 .19 .56 .91 .49 .08 .71 .91 .54 
Item 6 .28 .46 .50 .40 .39 .83 .89 .69 
Item 7 .00 .08 .15 .06 .13 .22 .71 .32 
Item 8 .01 .04 .24 .07 .02 .21 .55 .23 
Item 9 .00 .03 .09 .03 .05 .25 .61 .27 
Item 10 .41 .77 .91 .66 .42 .85 .97 .73 
Item 11 .00 .02 .04 .02 .44 .68 .97 .67 
Item 12 .00 .02 .20 .04 .22 .39 .91 .46 
Item 13 .00 .01 .00 .00 .01 .04 .35 .11 
Item 14 .47 .87 .93 .74 .35 .81 .95 .68 
Item 15 .11 .47 .93 .42 .14 .45 .74 .42 
Item 16 .14 .32 .59 .30 .22 .43 .61 .40 
Item 17 .11 .23 .67 .26 .10 .36 .65 .34 
Item 18 .02 .02 .50 .10 .03 .11 .48 .18 
Item 19 .10 .44 .74 .37 .10 .58 .85 .48 
Item 20 .05 .29 .72 .28 .11 .63 .95 .53 
Item 21 .03 .09 .52 .15 .10 .42 .97 .44 
Item 22 .02 .16 .61 .19 .01 .25 .71 .28 
Item 23 .06 .52 .44 .34 .09 .33 .69 .34 
Item 24 .33 .88 .96 .69 .34 .82 .91 .67 
Item 25 .58 .94 .98 .81 .49 .82 .94 .73 
Item 26 .28 .73 .83 .58 .38 .59 .85 .59 
Item 27 .19 .60 .96 .51 .22 .56 .86 .52 
Item 28 .22 .57 .89 .50 .49 .76 .98 .72 
Item 29 .01 .08 .61 .15 .02 .16 .65 .24 
Item 30 .17 .38 .63 .35 .15 .52 .83 .47 
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Table 4 

Comparisons of the Three Classes in School-based Adolescents (n = 262) 

 Minimal  

(n = 97) 

Minor 

(n = 119) 

Moderate  

(n = 46) 

Overall 

test 

(F values) 

Group comparisons 

(Mean difference) 

 Mean (SD) Mean (SD) Mean (SD)  1 vs. 2 1 vs. 3 2 vs. 3 

Anxious/depressed 4.84
2,3 

(3.88) 8.55
1
 (5.04) 9.91

1
 (4.27) 26.68

***
 -3.71

***
 -5.07

***
 -1.36 

Withdrawn 3.69
2,3 

(2.63) 5.82
1
 (3.17) 6.77

1
 (2.63) 22.68

***
 -2.12

***
 -3.07

***
 -.95 

Somatic complaints 2.67
2,3

 (2.89) 4.82
1
 (3.93) 5.76

1
 (3.38) 15.71

***
 -2.15

***
 -3.09

***
 -.94 

Attention problems 4.47
2,3 

(2.88) 7.31
1,3 

(3.19) 9.33
1,2 

(2.57) 47.70
***

 -2.84
***

 -4.86
***

 -2.02
***

 

Sensation seeking 28.25 (4.81) 28.91 (5.36) 29.78 (5.34) 1.42 -.67 -1.54 -.87 

Parent-child conflict 20.83
2,3

 (6.23) 26.14
1,3 

(7.06) 30.40
1,2 

(7.70) 32.96
***

 -5.30
***

 -9.57
***

 -4.27
**

 

Peer pressure  18.56
3
 (4.72) 19.60

3
 (5.99) 22.37

1,2
 (6.27) 7.24

**
 -1.04 -3.81

**
 -2.78

*
 

Note. Class 1 = minimal problems; Class 2 = minor problems; Class 3 = moderate problems. Class comparisons include Class 1 vs. 

Class 2, Class 1 vs. Class 3, and Class 2 vs. Class 3. Significant differences between different groups are marked in superscript. 
***

p 

< .001; 
**

p < .01;
 *
p < .05. 
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Table 5 

Comparisons of the Three Classes in At-risk Adolescents (n = 262) 

 Mild  

(n = 92) 

Medium  

(n = 104) 

Severe  

(n = 66) 

Overall 

test  

(F values) 

Group comparisons 

(Mean difference) 

 Mean (SD) Mean (SD) Mean (SD)  1 vs. 2 1 vs. 3 2 vs. 3 

Anxious/depressed 3.21
2,3 

(3.07) 6.78
1,3 

(4.13) 9.39
1,2 

(4.67) 49.22
***

 -3.58
***

 -6.19
***

 -2.61
***

 

Withdrawn 2.87
2,3 

(2.50) 5.65
1,3 

(3.25) 7.39
1,2 

(3.64) 42.81
***

 -2.78
***

 -4.52
***

 -1.74
**

 

Somatic complaints 1.84
2,3 

(3.01) 3.56
1,3 

(3.26) 5.72
1,2 

(5.02) 21.14
***

 -1.73
**

 -3.89
***

 -2.16
**

 

Attention problems 3.77
2,3 

(3.08) 7.29
1,3 

(3.42) 10.24
1,2 

(4.04) 68.52
***

 -3.52
***

 -6.48
***

 -2.96
***

 

Sensation seeking 28.08
3
 (6.69) 29.74 (5.05) 30.81

1
 (4.83) 4.79

**
 -1.66 -2.73

**
 -1.07 

Parent-child conflict 20.96
2,3 

(7.08) 24.22
1,3 

(7.63) 30.35
1,2 

(8.61) 28.77
***

 -3.26
*
 -9.39

***
 -6.13

**
 

Peer pressure  21.01 (7.71) 21.47 (6.78) 21.82 (6.51) .26 -.46 -0.81 -.35 

Note. Class 1 = mild problems; Class 2 = medium problems; Class 3 = severe problems. Class comparisons include Class 1 vs. Class 2, 

Class 1 vs. Class 3, and Class 2 vs. Class 3. Significant differences between different groups are marked in superscript.  
***

p < .001; 

**
p < .01;

 *
p < .05.
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Figure 1. Estimated probabilities for latent classes in school-based (n = 262) and at-risk adolesents (n = 262)
Rule breaking behavior 

1. I drink alcohol without my parents’ approval 

2. I don’t feel guilty after doing something I shouldn’t 

3. I break rules at home, school, or elsewhere 

4. I hang around with kids who get in trouble 

5. I lie or cheat 

6. I would rather be with older kids than kids my own age 

7. I run away from home 

8. I steal at home 

9. I steal from places other than home 

10. I swear or use dirty language 

11. I smoke, chew, or sniff tobacco 

12. I cut classes or skip school 

13. I use drugs for non-health purposes   

 

 

 

 

Aggressive behavior 

14. I argue a lot 

15. I am mean to others 

16. I try to get a lot of attention 

17. I destroy my own things 

18. I destroy things belonging to others  

19. I disobey my parents 

20. I disobey at school 

21. I get in many fights 

22. I physically attack people 

23. I scream a lot 

24. I am stubborn 

25. My moods or feelings change  

26. I am suspicious 

27. I tease others a lot 

28. I have a hot temper 

29. I threaten to hurt people 

30. I am louder than other kids 

At-risk sample 
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