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  Adolescent friendships are critical for adjustment but are extremely unstable.  

Dyadic characteristics may put friendships at risk for dissolution, whereas individual 

characteristics may put individuals at risk for participating in unstable friendships.  The 

present study examines whether dyadic or individual school-related characteristics 

predict rates of adolescent friendship dissolution.   

A sample of 410 adolescents (n=201 males, 209 females; M age=13.20 years) 

participated in 573 reciprocated friendships originating in the 7th grade which were 

followed from 8th-12th grade.   Discrete-time survival analyses evaluated grade 7 dyadic 

and individual characteristics (sex, age, ethnicity, number of friends, peer acceptance, 

peer rejection, leadership, and school competence) as predictors of the occurrence and 

timing of friendship dissolution.  

Dissimilarity in sex, peer acceptance, and school competence and similarity in 

leadership predicted higher rates of friendship dissolution; individual characteristics were 
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not significant predictors.  Adolescents seeking friendships with more skilled individuals 

risk suffering the downside of dissimilarity, namely dissolution.  
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INTRODUCTION 

Friendships are critically important to adolescent adjustment, promoting 

cognitive, emotional, and social development (Hartup, 1993).  Despite their 

developmental significance, friendships tend to be fleeting.  By one estimate, 50% of 

adolescent friendships dissolve during a school year (Bowker, 2004), sometimes with 

deleterious social and emotional effects (Bowker, 2011; Wojslawowicz Bowker, Rubin, 

Burgess, Booth-LaForce, & Rose-Krasnor, 2006).  Prior research suggests that certain 

individual characteristics may place adolescents at risk for losing friends (see Poulin & 

Chan, 2010 for review).  It is unclear, however, whether the risk arises from extreme 

levels of certain characteristics within the individual or in large differences between 

friends on these same characteristics.  These two sources of potential risk are confounded 

because the largest dyadic differences arise when individuals exhibit extreme levels of a 

characteristic.  Despite this confound, most previous studies focus on either individual 

characteristics or dyadic characteristics but not both.  The present study examines dyadic 

differences in school-related behaviors and the individual levels of these attributes to 

predict the occurrence and timing of adolescent friendship dissolution. 

The Developmental Significance of Adolescent Friendships and Their Dissolution 

Friendships are at the center of the adolescent social world.  During adolescence, 

friends assume many of the social functions previously assigned to parents (Collins & 

Laursen, 2004).  Greater interdependence with peers accompanies independence from the 
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family.  Indeed, many adolescents report that friends are their most important source of 

support and influence (Collins & Steinberg, 2008).  More so than childhood friendships, 

adolescent friendships are characterized by support, companionship, security, loyalty, 

intimacy, equality, and investment,  as well as reciprocity in liking, affect, self-disclosure, 

cooperation, and responsiveness (Bukowski, Motzoi, & Meyer, 2009; Hartup, 1993).  

Whereas reciprocity of material resources (e.g., sharing toys, taking turns) is the focus of 

childhood friendships, sharing thoughts and feelings (e.g., emotional support, sharing 

secrets, loyalty) are the desired and expected offerings of adolescent friendships 

(Graziano, 1984; Hartup, 1993).  Deeper understanding of social exchange and 

reciprocity provides adolescents with a foundation on which to build future close 

relationships (Laursen & Hartup, 2002).   

Because friendships are so important, their dissolution can have devastating social 

and emotional consequences for adolescents.  Losing friends can lead to an increase in 

peer victimization and a decrease in peer acceptance and popularity (Wojslawowicz 

Bowker et al., 2006).  Friendship loss also anticipates higher levels of depression, 

loneliness, sadness, guilt, and anger (Bowker, 2011; Laursen, Hartup & Koplas, 1996) 

and decreases in body image (Keefe & Berndt, 1996).  Among boys, the loss of very 

close friendships also leads to heightened distrust and insensitivity (Way, 2012) and 

increased aggression (Wojslawowicz Bowker et al., 2006).  The effects of friendship loss 

can be so damaging that children who fail to replace dissolved friendships eventually 

experience the same levels of maladjustment as children who are consistently friendless 

(Bukowski, Laursen, & Hoza, 2010; Wojslawowicz Bowker et al., 2006).  Peers may 
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view children who lose friends as undesirable.  Avoiding these children makes it difficult 

for them to develop new friendships, which in turn may escalate maladjustment. 

Friendship dissolution is a common occurrence during adolescence.  The 

voluntary nature of friendships (Laursen & Bukowski, 1997) allows participants to easily 

leave the relationship and terminate interactions should they become unsatisfied.   Few 

external forces prevent or discourage adolescents from dissolving dissatisfying 

friendships (Cramer, 1998).  In fact, environmental factors may actually prompt 

dissolution.  For instance, parental preferences and changes in schools or classes may 

disrupt friendships.  In effect, approximately one-third of middle school friendships 

dissolve over a five-month period (Chan & Poulin, 2007), and roughly half do not last an 

academic year (Bowker, 2004; Değirmencioğlu, Urberg, Tolson, & Richard, 1998).  For 

reasons that are not entirely clear, early adolescent friendships are less stable than 

friendships later in adolescence.  About 50% of early adolescent friendships dissolve over 

a year (Bowker, 2004), whereas only one-third of older adolescent friendships dissolve 

over the same period (Berndt, Hawkins, & Hoyle, 1986).  There is considerable 

speculation as to what may be responsible for these high rates of dissolution.  In fact, 

theory has outpaced research on the topic.  

Conceptual Models of Friendship Dissolution 

  Conceptual models of friendship dissolution fall into two categories: some 

emphasize relationship features, whereas others emphasize individual features.   Models 

that emphasize relationship features describe how similarity (or the lack thereof) between 

individuals may cause friendship dissolution.  One group of theorists argues that a lack of 
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similarity between friends anticipates relationship dissolution (e.g., Duck, 1975), whereas 

another group of theorists argues that too much similarity between friends precipitates 

rivalry that may prompt relationship dissolution (e.g., Sullivan, 1953).  Conceptual 

models that emphasize individual features describe how certain characteristics may make 

it difficult for an individual to maintain friendships, regardless of the partner’s 

characteristics (Levinger, 1979, 1980).   These models tend to focus on psychosocial 

characteristics that tend to make individuals undesirable interaction partners because of 

their poor social and emotional adjustment.  

Dissimilarity and similarity as sources of friendship dissolution.   Hinde 

(1995) suggested that efforts designed to understand friendship stability should focus on 

the degree to which participants in the relationship are similar.  Evidence of homophily, 

or the tendency for friends to resemble each other on thoughts, feelings, and behaviors 

more than nonfriends (Lazarsfeld & Merton, 1954), suggests that some level of similarity 

is important for establishing and maintaining friendship.  Similarity between individuals 

drives the selection of friends and also affects the stability of the relationship (e.g., 

McDonald et al., 2013).  Generally, similarity is thought to be good for stability, although 

theories differ as to whether it is possible to be too similar. 

Dissimilarity hypothesis of friendship dissolution.  One group of theorists argues 

that dissimilarity propagates conflict, which in turn leads to the examination of 

alternatives and the replacement of dissimilar friends.  In this view, greater similarity 

should promote greater friendship stability (Duck, 1975).  Similarity on behaviors and 

attitudes is thought to foster friendship, as shared activities increase the amount of time 
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spent together.  In turn, shared thoughts, feelings, and interests should decrease the 

likelihood of conflict (Byrne, 1961; Laursen et al., 1996).  The reverse may also be true.  

Dissimilar behaviors and attitudes may disrupt friendship given that the absence of shared 

activities will necessarily limit time spent together and given that diverging beliefs, 

emotions, and goals are likely to be a source of disagreement.  When conflicts are 

frequent, relationship satisfaction suffers.  Dissatisfied friends may be inclined to replace 

unrewarding partners with more similar and more appealing ones (Duck, 2011; Hinde, 

1995; Poulin & Boivin, 2000).  Thus, greater conflict fosters withdrawal, estrangement, 

and a gradual weakening of ties, which creates more divergence and further reduces 

common ground until there is little left to maintain the affiliation.  

Dissimilarity may also promote friendship dissolution to the extent that it hinders 

reciprocity.  Social exchange theory (Thibaut & Kelley, 1959) describes how individuals 

continually evaluate the costs and benefits of participating in a relationship to ensure that 

the investment produces rewards.  Reciprocity is one way friends ensure a satisfactory 

cost to benefit ratio (Laursen & Hartup, 2002).   Adolescents expect friends to offer 

emotional support and intimacy.  Adolescent friends respond to one another’s needs out 

of concern for the individual but also out of concern for the relationship.  But the benefits 

of meeting these needs must outweigh the costs of providing aid.  Balance must be 

achieved such that both friends are rewarded for participation and both friends contribute 

to the relationship.  

Costs may become excessive when one friend consistently needs help from the 

other.  Consider two friends with different levels of academic achievement.  The lower 
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achiever will benefit from the tutelage of the higher achiever (Vygotsky, 1978), but the 

higher achiever may suffer delayed skill development or regressed ability if not 

intellectually challenged (Tudge, 1992).   Friends who differ in sociability may 

experience similar unequal benefits.  A less socially accepted individual is likely to enjoy 

being affiliated with a more popular peer (Scholte et al., 2009; Thomas & Bowker, 2013) 

and may garner social skills from the more accepted friend, but the more accepted friend 

may suffer a reputational cost because of the association (Allen, Porter, McFarland, 

Marsh, & McElhaney, 2005).  When an individual concludes that the effort required to 

help his or her partner exceeds the benefits of the relationship, dissatisfaction is likely to 

rise.  Unless remedied, dissolution may ensue.  

Similarity hypothesis of friendship dissolution.  Other theorists contend that too 

much similarity between friends engenders rivalry, leading individuals to examine 

alternatives and replace unsatisfying relationships.  Similar to how groups aim to 

differentiate from one another (Tajfel & Turner, 1979), individuals desire to identify 

themselves as unique from and superior to others (Hogg, 2006).   Intimate interactions 

between similar individuals may threaten perceptions of unique identities.  Overlapping 

identities can instigate conflict over role-differentiation (Brody, Stoneman, & 

MacKinnon, 1982), while also threatening each individual’s access to resources.  Limited 

resources perpetuate competition, which in turn damages if not destroys interpersonal 

bonds (Sullivan, 1953).   

Social dominance may be a limited resource that spurs rivalry between friends.   

For instance, consider two friends who are dominant or prefer to be leaders.  The friends 
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will likely compete for control and leadership status in social situations.  Neither is likely 

to surrender control or the self-perceptions that accompany it.  When egos clash 

frequently, affection and satisfaction should deteriorate and hostility should increase.  

Dissatisfied friends may be inclined to replace relationships fraught with rivalry with 

ones that inspire collaboration, not competition (Duck, 2011; Schneider, Woodburn, del 

Toro, & Udvari, 2005).   

Individual characteristics as a source of friendship dissolution.  Some 

theorists focus on characteristics of individuals that make it difficult for them to maintain 

friendships.  Characteristics indicative of poor psychosocial adjustment can hinder 

friendship formation and maintenance (Poulin & Chan, 2010).  Individuals with 

emotional problems tend to view their relationships negatively.  Negative biases can 

result in perceptions of poor relationship quality (Brendgen, Vitaro, Turgeon, & Poulin, 

2002), which negatively impact relationship stability (Chan & Poulin, 2009).  Aggressive 

temperament predisposes individuals to react hostilely to situations (Dodge & Somberg, 

1987), which weakens relationships by elevating the frequency and intensity of conflict 

(Hartup, 1995).  Interpersonal conflicts are also particularly challenging to avoid or 

resolve when certain personality characteristics, such as disagreeability, are at play 

(Laursen & Richmond, 2014).  Characteristics that trigger frequent emotionally charged 

reactions make individuals undesirable as interaction partners and can easily weaken or 

destroy their established relationships.   

Individual characteristics may also precipitate friendship dissolution if they 

prevent reciprocity and undermine support and intimacy (Laursen & Hartup, 2002).  For 
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instance, individuals who lack social skills may neither understand social cues provided 

by friends nor have the experience to proffer support to friends.  When reciprocity is 

expected but not received, individuals become aware of the net loss the relationship 

imposes on them (Thibaut & Kelley, 1959).  Attitudes and goals shift from the success of 

the friendship to the success of the individual (Levinger, 1980).  Dissatisfied individuals 

may be motivated to replace non-reciprocating friends with individuals who are more 

likely to reciprocate and offer social and emotional benefits (Duck, 2011).   

Empirical Research on Adolescent Friendship Dissolution 

Scholarship on adolescent friendship dissolution can be divided into three 

categories.  The first two sets of studies focus on characteristics of the relationship.  Most 

research concerns the degree to which participants in a friendship are similar, building on 

the premise that friends who are highly similar are likely to remain friends.  These studies 

examine the proposition that friends who are dissimilar are likely to cease being friends.  

Other research considers the alternative perspective, namely that highly similar friends 

are unlikely to remain friends.  These studies examine the proposition that friends who 

are similar are likely to dissolve bonds.  A third set of studies focuses on characteristics 

of the individual.  These studies investigate the degree to which individual characteristics 

may disrupt friendships, building on the premise that certain characteristics make it 

difficult for an individual to maintain friendships.  These studies examine the proposition 

that individuals with undesirable or maladaptive characteristics are likely to participate in 

unstable friendships.   
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Empirical research on dissimilarity and adolescent friendship dissolution.  

Unstable friends are less similar than stable friends.  Similarity fosters friendship by 

providing a common ground on which to build a relationship.  Indeed, friendships are 

more likely to develop between individuals who are similar on attributes and behaviors, 

such as gender, ethnicity, aggression, withdrawal, academic achievement, and 

sociometric status (Kupersmidt, DeRosier, & Patterson, 1995).  One report considered 

similarity among stable and unstable friends, before and after the establishment of a 

friendship.  Stable adolescent friends were more similar than unstable adolescent friends 

on delinquency, alcohol intoxication frequency, achievement motivation, and self-worth, 

both before and after the start of the friendship (Hafen, Laursen, Burk, Kerr, & Stattin, 

2011).  In contrast, unstable friends were no more similar than random same-age peers.  

Additionally, whereas stable friends became more similar over time on alcohol 

intoxication and delinquency, unstable friends became less similar (Laursen, Hafen, Kerr, 

& Stattin, 2012).  Findings from college students and romantic couples were consistent 

with those from adolescents, indicating that a large proportion of relationships end 

because of behavioral dissimilarity (Hill, Rubin, & Peplau, 1976; Johnson et al., 2004).  

Most research on adolescent friendship stability concerns the effects of 

dissimilarity in demographic characteristics, problem behaviors, and academics.  No 

studies to date have considered dissimilarity in peer status as a predictor of friendship 

stability.  

Demographics.  Similarity on sex and ethnicity play important roles in friendship 

stability.   Adolescent friends from the same ethnic group are more stable  than those 
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from different ethnic groups (Aboud, Mendelson, & Purdy, 2003; Schneider, Dixon, & 

Udvari, 2007; Jugert, Noack, & Rutland, 2013).  Similar evidence has emerged from 

studies with children.  Among reciprocated 1st through 6th grade friends, same-ethnicity, 

same-sex dyads were most stable, and different-ethnicity, mixed-sex dyads were least 

stable over the course of a school year (Lee, Howes, & Chamberlain, 2007).  

Dissimilarity in sex may be worse for friendships than dissimilarity in ethnicity given that 

different-ethnicity, same-sex friendships were more stable than same-ethnicity, mixed-

sex friendships.   

Problem behaviors.  Dissimilarity on problem behaviors predicts friendship 

dissolution.  Among early adolescents, friendship instability is related to dissimilarity on 

overall aggression (McDonald et al., 2013) and relational aggression, as well as on peer 

victimization (among girls) (Ellis & Zarbatany, 2007).   Unstable adolescent friends are 

less similar on cigarette use than stable friends (Urberg, Değirmencioğlu, & Tolson, 

1998).   

Academics.  Dissimilarity on school-related measures predicts friendship 

dissolution.  Although high-achieving students tend to form friendships with other high-

achieving students, and low-achieving students with other low-achieving students, when 

adolescents perceive discrepancies or changes in academic achievement, they respond by 

dissolving old friendships and forming new ties (Flashman, 2012).  The fact that 

friendship groups consistently display a uniform level of school engagement, despite 

frequent group member turnover suggests that adolescents also respond to perceived 

changes in school engagement (Kindermann, 2007).    Additionally, differences in GPA 
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and attitudes towards school predict adolescent friendship instability over an academic 

year (Rude & Herda, 2010).   

Empirical research on similarity and adolescent friendship dissolution.  

Rivalry predicts adolescent friendship dissolution.  When similarity between friends 

produces competition over a limited resource, the relationship suffers.  One study found 

that among early adolescent friendships, high levels of competition were associated with 

low levels of closeness and elevated conflict (Schneider et al., 2005).  Furthermore, high 

levels of competition motivated by needs to assert power and superiority were associated 

with friendship termination six months later, while competition avoidance predicted 

friendship stability.   

Dissimilar, complementary characteristics may be beneficial for friendships as 

they avert competition-induced conflict.   Indeed, studies with adults show that extroverts 

prefer to and more effectively collaborate with introverts (Kristof‐Brown, Barrick, & Kay 

Stevens, 2005), and females prefer submissive co-workers and vice versa (Dryer & 

Horowitz, 1997).  When children within a dyadic friendship have complementary 

approaches to conflict, such as when one is provocative and the other disengages, 

resolution is common and occurs quickly (Hartup, French, Laursen, Johnston, & Ogawa, 

1993).  Conflict resolution is unlikely when both friends apply insistent, uncompromising 

approaches (Hartup, 1995).   

Empirical research on individual characteristics and adolescent friendship 

dissolution.  Problem behaviors predict adolescent friendship dissolution.  Early 

adolescents who display high levels of overt aggression (Ellis & Zarbatany, 2007; Parker 
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& Seal, 1996), inattention/hyperactivity (Blachman & Hinshaw, 2002), or antisocial 

behavior (Dishion, Andrews, & Crosby, 1995) have less stable friendships than children 

without these behavior problems.  Internalizing symptoms also anticipate adolescent 

friendship dissolution.  Among early adolescents, elevated levels of depressive symptoms 

predict greater friendship instability over a one month period (Chan & Poulin, 2009).   

Peer difficulties arising from externalizing and internalizing behaviors impact friendship 

stability.  Low peer acceptance (Ellis & Zarbatany, 2007) and high victimization 

(Wojslawowicz Bowker et al., 2006) put adolescents at risk for losing friends within an 

academic year, whereas their more accepted and less victimized counterparts tend to 

maintain or gain friends over the year.  Similarly, adolescents avoid friendships with 

individuals who are not succeeding academically, but seek friendships with those who are 

performing well (Flashman, 2012).   

Using Discrete-Time Survival Analysis to Predict the Occurrence and Timing of  

Relationship Dissolution  

Survival analyses, also known as event history analyses, measure the occurrence 

and timing of events through an array of logistic regressions (Graham, Willet, & Singer, 

2013).  Survival analyses offer several critical advantages over other methods used to 

study relationship dissolution.  First, survival analyses assess both the occurrence and 

timing of relationship dissolution.  Dissolution can be evaluated at several distinct points 

in time, not just at the beginning and end of the study.  Additionally, survival analyses 

estimate the likelihood of relationship dissolution at each time point, by accounting for 

the time it takes before relationships dissolve.   
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Previous studies of friendship dissolution reflect the limitations of the methods 

employed.  Most prior studies of friendship dissolution cover a short period of time, 

typically a few months in a school year.  Friendships are either defined as stable or 

unstable across two time points.  It is not unusual in these studies for friendships to be 

pooled.  New friendships are often combined with existing friendships, while friendships 

that dissolve a few days after the study ends are combined with friendships that last 

significantly longer.  Survival analyses can help remedy pooling issues by specifying a 

starting point and an ending point (if any) for each relationship.  

Discrete-time survival analyses have been successfully adapted to predict the 

occurrence and timing of the dissolution of romantic relationships.  In one report, 

newlywed couples were followed for the first 3.5 years of their marriage (Eastwick & 

Neff, 2012).  Differences between preferred and actual partner traits were the best 

predictors of divorce.  Divorce was most likely and most rapid when one spouse lacked 

traits desired by his or her partner.  Research on premarital romantic relationships 

indicates that time spent together and racial similarity were inversely related to separation 

(Felmlee, Sprecher & Bassin, 1990).   

In the present study, discrete-time survival analysis is used to examine the 

occurrence and timing of adolescent friendship dissolution.  Discrete-time, instead of 

continuous-time, survival analyses are used because data were collected at annual 

intervals during middle school and high school.  Continuous-time survival analyses are 

appropriate only when the precise moment of friendship initiation and dissolution (e.g., 

the date) are known.  In the present study, only the grade in which the friendships started 
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and stopped is known.  The dependent variable in the discrete-time survival analyses is 

the rate of friendship dissolution at each grade from 8th to 12th grade for friendships that 

begin in the 7th grade.  By estimating the rate of dissolution at each grade, the progressive 

probability of adolescent friendship dissolution is examined.  The time until friendship 

dissolution is captured by annual indicators of friendship stability.   

Independent variables that predict the occurrence and timing of friendship 

dissolution are included in the discrete-time survival analyses.  Two types of 

characteristics are used to predict the occurrence and timing of friendship dissolution 

across 8th to 12th grade.  First, dyadic characteristics, in the form of dissimilarity between 

friends on sex, age, ethnicity, number of friends, peer acceptance, peer rejection, 

leadership, and school competence, are calculated as distance scores (Kenny, Kashy, & 

Cook, 2006) and used to predict the occurrence and timing of friendship dissolution.  

Distance scores have been successfully used as indicators of within-dyad dissimilarity in 

recent analyses of friendship stability (McDonald et al., 2013; Spencer, Bowker, Rubin, 

Booth-LaForce, & Laursen, 2013).  Second, individual characteristics of the same 

variables (sex, age, ethnicity, number of friends, peer acceptance, peer rejection, 

leadership, and school competence) are used to predict the occurrence and timing of 

friendship dissolution to determine whether individual risk factors supersede dyadic risk 

factors.  

Research Questions and Hypotheses 

The goal of the present study is to examine factors that predict the occurrence and 

timing of friendship dissolution across middle school and high school.  To this end, I 
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conducted a discrete-time survival analysis on friendships that started in the 7th grade.  

There are several reasons why I focus on friendships that originate in the 7th grade.  

Analytically, this strategy ensures that all friendships have the same starting time, which 

is necessary for survival analyses.  Additionally, starting in the 7th grade maximizes the 

number of friendships that last more than one year.  Friendships that begin in the 6th 

grade are unstable due to adjustment to middle school, and those that begin in the 8th 

grade are unstable due to the transition to high school the following year.   

The present study addresses three research questions.  At what rate do friendships 

that begin in the 7th grade dissolve across middle school and high school?  Based on 

evidence that upwards of 50% of early adolescent friendships dissolve within one 

academic year (Bowker, 2004) and that friendships become more stable later in 

adolescence (Poulin & Chan, 2010), I hypothesized a nonlinear rate of friendship 

dissolution, wherein most friendships dissolve within the first year (by 8th grade), 

followed by a progressively slower rate of friendship dissolution across high school (9th 

to 12th grades).  

 Does initial friend dissimilarity uniquely predict the occurrence and timing of 

friendship dissolution across middle school and high school?  The present study tests two 

competing models: dissimilarity promotes instability and similarity promotes instability.  

The bulk of the evidence to date suggests that dissimilarity is related to friendship 

instability (Lee et al., 2007; McDonald et al., 2013; Rude & Herda, 2010), so I 

hypothesized that differences in sex, age, ethnicity, number of friends, peer acceptance, 
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peer rejection, leadership, and school competence would predict greater friendship 

dissolution across middle school and high school.   

 Do initial characteristics of each friend uniquely predict the occurrence and 

timing of friendship dissolution across middle school and high school?  No studies have 

directly examined the role of social and academic reputation as predictors of the rate of 

friendship dissolution, but there is evidence that adaptive behaviors predict friendship 

stability (Wojslawowicz Bowker et al., 2006) and that maladaptive behaviors predict 

friendship instability (Chan & Poulin, 2009; Ellis & Zarbatany, 2007; Wojslawowicz 

Bowker et al., 2006).  I therefore hypothesized that high individual levels of peer 

rejection would predict faster friendship dissolution and that high individual levels of 

peer acceptance, leadership, and school competence would predict slower friendship 

dissolution across middle school and high school.   
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METHOD 

Participants  

Participants were drawn from a longitudinal project that took place in a medium 

sized (approximately 50,000 people) Northeastern US city from 1995-2006.  Participants 

attended a public school system serving mostly lower-middle and middle-class 

neighborhoods.  The same participants were followed from grade 4 (M = 10.42 years, SD 

= 0.71) to grade 12 (M = 18.42 years, SD = 0.71). 

The present study includes adolescents with at least one new, reciprocated 

friendship that started in the 7th grade.  A total of 410 adolescents (201 boys, 209 girls), 

ranging in age from 12 to 15 years (M = 13.20 years, SD = 0.46) met this criterion.  Of 

these participants, 72.4% (n = 297) identified themselves as European American, 16.1% 

(n = 66) as African American, 10.0% (n = 41) as Latin American, and 1.5% (n = 6) as 

Asian American.  Seventh grade was selected as the starting point for this investigation 

because friendships formed in the first year and last year of middle school are highly 

transitory; most friendships that started in the 6th grade (88.4%) or in the 8th grade 

(87.6%) did not survive one year.   

Procedure 

Passive consent procedures, consistent with the school system’s research policy, 

were employed.  Letters were sent to the parents of all of the students in each grade.  

Parents not wishing their child to participate in the study returned a signed form stating 
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such.  Less than 1% did so. Verbal assent from the students was required for 

participation.  When possible, absent students were tested during make-up sessions 

approximately two weeks after the original testing session.  

Data were collected from two middle schools (grades 6-8), each of which had 

about 300 students per grade.  These middle schools fed into a single high school (grades 

9-12), which had about 600 students per grade.  Research assistants collected data in late 

spring during one 90-minute session in a required English class.  In most cases, a school 

faculty member was also present (often the English teacher).  Teachers completed 

questionnaires while students worked on the peer-nominations. 

Data were collected annually.  There were a total of 597, 607, 663, 543, 529, and 

481 participants in Grades 7–12, respectively.  Of the 597 students who completed 

questionnaires in 7th grade, 91% (n = 540) completed questionnaires in 8th grade, 74% (n 

= 442) completed questionnaires in 9th grade, 64% (n = 384) completed questionnaires in 

10th grade, 60% (n = 358) completed questionnaires in 11th grade, and 54% (n = 323) 

completed questionnaires in 12th grade.  Thus, the final attrition rate from 7th grade to 12th 

grade was 46%.  Of the 410 adolescents included in this study, 93% (n = 383) 

participated in data collection in 8th grade, 76% (n = 311) in 9th grade, 67% (n = 275) in 

10th grade, 64% (n = 262) in 11th grade, and 59% (n = 240) in 12th grade.  Students in the 

present study who participated from 7th to 12th grade did not differ significantly from 

those who dropped out on any demographic variable. 

Participation rates were adequate for grade 7 peer nominations, when 78% of 

students provided nomination data.  At least 70% participation is required to achieve 
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reliable peer nomination results with limited nominations, a figure that drops to 60% with 

unlimited nominations (Bukowski, Cillessen, & Velasquez, 2012).   

Measures  

Peer-report measures.  In the 7th grade, participants completed peer-

nominations (Cillessen & Mayeux, 2004).  Each participant received a set of rosters with 

the names of all students in the grade, each preceded by a code number.  The rosters 

contained the names of all of the students in the grade printed in multiple columns, 

alphabetized by first name.  Separate, identical rosters were used for each peer 

nomination, with a single question heading each roster.  Participants circled the code 

numbers of the students who fit the description of each sociometric question.  Unlimited 

same-sex and other-sex nominations were allowed.  Because of the multiple-informant 

method of peer nominations, single-item indicators are highly reliable (Bukowski et al., 

2012).  Peer reputation nominations received by each participant were summed and then 

z-standardized within school (Cillessen & Bellmore, 1999).  Self-nominations were not 

permitted.   

Reciprocated friendships originating in grade 7.  Participants circled the code 

numbers of their same-grade friends.  Reciprocated friends were dyads with reciprocal 

concurrent nominations during the 7th grade in response to the question “Who are your 

best friends?”  A total of 840 reciprocated friend dyads were identified in the 7th grade.  

Of this total, 267 friendships originated prior to the 7th grade and were eliminated because 

survival analyses require the same starting point for all cases.  The present study focuses 
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on the 573 reciprocated friendships that originated in the 7th grade.  These friendships 

included 410 adolescents.  

A total of 187 participants were excluded from analyses based on friendship 

nomination data.  Of these participants, 134 had reciprocated friendships at some point 

between 4th and 12th grade, but not in 7th grade.  Another 29 participants only had 

established reciprocated friendships in the 7th grade (i.e., friendships that originated prior 

to 7th grade).  The remaining 24 participants did not have reciprocated friendships at any 

point between 4th and 12th grade.  

Friendship dissolution.  Friendship nominations were collected annually from 8th 

to 12th grade in the same fashion as they were collected in the 7th grade.  Friendship 

dissolution was defined as the absence of reciprocal, concurrent friendship nominations 

for reciprocated friendships that originated in the 7th grade.  Thus, friendship dissolution 

occurred when at least one member of a grade 7 reciprocated friendship failed to 

nominate the other as a friend during a later wave of data collection.  Of the 573 

reciprocated friendships originating in the 7th grade, 76% (n = 433) dissolved in the 8th 

grade, an additional 16% (n = 90) dissolved in the 9th grade, an additional 5% (n = 31) 

dissolved in the 10th grade, an additional 2% (n = 9) dissolved in the 11th grade, and an 

additional 1% (n = 3) dissolved in the 12th grade.  Thus, 140 reciprocated friendships 

remained intact through 8th grade, 50 remained intact through 9th grade, 19 remained 

intact through 10th grade, 10 remained intact through 11th grade, and 7 remained intact 

through 12th grade.  
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Number of grade 7 reciprocated friends.  For each participant, the number of his 

or her reciprocated friendships that originated in the 7th grade was summed.  The number 

of grade 7 reciprocated friendships ranged from 1 to 11 (M = 2.80, SD = 1.71).  

Grade 7 peer acceptance.  In the 7th grade, participants nominated grade-mates 

whom they liked the most (Who are the people in your grade you like the most?).  Peer 

acceptance represents the sum of the liked-most nominations a participant received.  

Grade 7 peer rejection.  In the 7th grade, participants nominated grade-mates 

whom they liked the least (Who are the people in your grade you like the least?).  Peer 

rejection represents the sum of the liked-least nominations a participant received.  

Grade 7 leadership.  In the 7th grade, participants nominated grade-mates who 

were perceived to be leaders (Who are the people in your grade that are leaders?).  

Leadership represents the sum of the leader nominations a participant received.  

Teacher-report measure.  In the 7th grade, teachers completed items from the 

Multidimensional Self-concept Scale (MSCS: Bracken, 1992) describing each 

participant.  The MSCS assesses social-emotional adjustment in a variety of domains.  

For the present study, items were selected from the academic domain of the scale.  Items 

were rated on a scale ranging from 1 (not at all true) to 7 (very true).  Item scores were 

averaged and then z-standardized.  

Grade 7 school competence.  In the 7th grade, teachers completed a 4-item scale 

to measure school competence (see Appendix A).  Internal reliability was good (α = .87).   

 Dyadic difference scores.  For each friend dyad, difference scores were 

calculated for the following variables: grade 7 peer acceptance, grade 7 peer rejection, 
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grade 7 leadership, grade 7 school competence, grade 7 number of reciprocated friends, 

age, sex, and ethnicity.  For peer acceptance, peer rejection, leadership, and school 

competence, difference scores were calculated as the absolute value of the difference 

between the z-standardized scores of the two reciprocated friends.  For number of 

reciprocated friends, difference scores were calculated as the absolute value of the 

difference between the raw scores of the two reciprocated friends.  The difference score 

for age was calculated as the absolute value of the difference between the raw scores (in 

months) of the two reciprocated friends.  The difference score for sex was calculated as 

either 0 (same-sex: n = 499) or 1 (mixed-sex: n = 74).  The difference score for ethnicity 

was calculated as either 0 (same ethnicity: n = 409) or 1 (mixed ethnicity: n = 164).    

Plan of Analysis 

 Discrete-time survival analysis.  Discrete-time survival analysis models are 

conducted in a latent variable framework using Mplus v7.11 software (Muthén & 

Muthén, 2013) to predict the occurrence and timing of friendship dissolution from 

characteristics of the dyad and characteristics of each member of the dyad.  Associations 

between grade 7 predictors and the occurrence and timing of friendship dissolution are 

examined with a series of discrete-time survival analysis models.  Survival analyses 

determine how grade 7 variables predict rates of friendship dissolution.  Eight 

characteristics of friend dyads and eight characteristics of each member of each friend 

dyad are used to predict the occurrence and timing of friendship dissolution.   

The hazard curve is modeled as a function of grade.  The hazard curve reflects the 

probability that a reciprocated friendship originating in the 7th grade will dissolve at each 
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grade, given that it had not already dissolved.  The discrete-time hazard rate describes the 

conditional probability that a reciprocated friendship originating in the 7th grade will 

dissolve in a specific grade, given that it did not dissolve in an earlier grade (Singer & 

Willett, 2003).  For example, the discrete-time hazard rate for 10th grade indicates the 

likelihood that a reciprocated friendship originating in the 7th grade dissolves in the 10th 

grade, given that the friendship did not dissolve in the 8th or 9th grade.   

The survival curve is modeled as a function of grade.  The survival curve reflects 

the probability that a reciprocated friendship originating in the 7th grade continues at each 

grade.  The discrete-time survival rate describes the proportion of reciprocated 

friendships originating in the 7th grade that continue at each grade.  For example, the 

discrete-time survival rate for 10th grade describes the likelihood that a reciprocated 

friendship originating in the 7th grade remains a reciprocated friendship in the 10th grade.  

Model construction follows a four-step procedure.  A single-class latent class 

analysis with binary time-specific event indicators is used to approximate the 

conventional discrete-time survival analysis (Muthén & Masyn, 2005; Singer & Willet, 

2003; Trim, Schuckit, & Smith, 2010).  Five binary time-specific event indicators are 

constructed, one for each yearly interval for grades 8 to 12.  For each friendship, the 

event indicator at each time point is either reciprocated (0), dissolved (1), or previously 

dissolved (9999).  Censoring is applied to friendships that do not dissolve by 12th grade, 

such that they are included in the analyses as persisting past high school (i.e., all event 

indicators coded as 0).  Based on these event indicators, the frequency and timing of 

friendship dissolution is evaluated, creating the hazard function (Figure 1). 
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The first step evaluates the constant hazard assumption by comparing two 

survival models: the unconditional model and the constrained model.  First, the 

unconditional survival model is estimated, which includes only the five binary time-

specific event indicators for the dissolution of friendship across grades 8-12.  In the 

unconditional survival model, hazard rates are allowed to vary freely across grades.  

Second, the constrained model is estimated, in which the hazard rate is constrained to be 

equal across grades.  A likelihood-ratio test evaluates the constant hazard assumption by 

comparing the unconditional and constrained models (Singer & Willet, 2003).  A 

nonsignificant likelihood-ratio test indicates that the hazard rate is approximately equal 

across grades, which means that the constrained model fits the data well and should be 

applied.  A statistically significant likelihood-ratio test indicates that the inclusion of 

additional parameters (i.e., varying hazard rates at each grade) improves model fit 

compared to the constrained model, which means that the unconditional model should be 

applied.  I anticipated that the unconditional model would fit the data better than the 

constrained model, because friendship dissolution should not occur at a constant rate 

across middle school and high school, but should decelerate over time once the most 

untenable relationships dissolve.  

The second step evaluates the proportionality assumption for each grade 7 

predictor to determine whether the predictor’s effect is identical across grades.  For each 

predictor, two survival models are compared: a time-variant model and a time-invariant 

model.  Eight dyadic characteristics are assessed separately: dissimilarity in (1) sex, (2) 

age, (3) ethnicity, (4) number of reciprocated friends, (5) peer acceptance, (6) peer 
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rejection, (7) leadership, and (8) school competence.  For each predictor, a time-variant 

model is estimated that allows the predictor’s effect to vary across grades (i.e., across 

event indicators).  A time-invariant model is also estimated that constrains each 

predictor’s effect to be equal across grades.  Likelihood-ratio tests evaluate the 

proportionality assumption by comparing the time-variant and time-invariant models for 

each predictor.  A nonsignificant likelihood-ratio test indicates that the predictor satisfies 

the proportionality assumption (i.e., the predictor has approximately equivalent effects 

across grades).  A statistically significant likelihood-ratio test indicates that the predictor 

violates the proportionality assumption.  Predictors that violate the proportionality 

assumption are allowed to have varying effects across grades.  I hypothesize that for each 

predictor, the time-variant model will not fit the data significantly better than the time-

invariant model because dissimilarity should similarly affect friendships throughout 

middle school and high school.   

The third step estimates a multivariate model that includes all grade 7 predictors.  

To test the hypothesis that dissimilarity between friends predicts the occurrence and 

timing of friendship dissolution, the five event indicators are simultaneously regressed on 

all of the grade 7 measures of dissimilarity (dyadic difference scores on sex, age, 

ethnicity, number of reciprocated friends, peer acceptance, peer rejection, leadership, and 

school competence).  Predictors are centered by subtracting the average score from each 

dyad’s difference score to reduce multicollinearity.  Predictors are allowed to covary to 

account for remaining co-linearity.   
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To test the hypothesis that individual characteristics uniquely predict the 

occurrence and timing of friendship dissolution, the individual scores of each friend are 

entered into the multivariate model with all of the grade 7 measures of dissimilarity (i.e., 

the dyadic difference scores).  Individual scores for each grade 7 predictor (sex, age, 

ethnicity, number of reciprocated friends, peer acceptance, peer rejection, leadership, and 

school competence) are added to the model separately to determine whether the level of a 

variable (e.g., the degree to which a member of a friend dyad is rejected) predicts the 

occurrence and timing of friendship dissolution beyond that accounted for by dyadic 

differences on the same variable.  For each predictor, a likelihood-ratio test compares a 

model with the individual score to a model without the individual score.  A 

nonsignificant likelihood-ratio test indicates that the addition of the individual score does 

not improve model fit compared to the model without the individual score.  A statistically 

significant likelihood-ratio test indicates that the addition of the individual score 

significantly improves model fit compared to the model without the individual score.  

Individual scores that significantly improve model fit are retained in the multivariate 

model.   

The fourth step estimates the final parsimonious model.  First, nonsignificant 

predictors are removed from the model.  The model is then re-estimated, creating the 

final parsimonious model.  For ease of interpretation, uncentered predictors are used, so 

that the baseline hazard function estimated by the model reflects the hazard function for 

same-sex friends with identical scores on predictors (i.e., all covariates equal 0).     
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Follow-up analyses. Two-way interaction terms are created for statistically 

significant (p < .05) predictors of friendship dissolution to test the linear additivity 

assumption (Singer & Willett, 2003).  Interaction terms are calculated as the cross-

product of two predictors (e.g., the dyadic difference score of peer acceptance multiplied 

by the dyadic difference score of school competence).  Interaction terms are separately 

added to the multivariate model.  For each interaction term, a likelihood-ratio test 

compares a model with the interaction term to a model without the interaction term.  A 

nonsignificant likelihood-ratio test indicates that the addition of the interaction term does 

not improve model fit compared to the model without the interaction term.  A statistically 

significant likelihood-ratio test indicates that the addition of the interaction term 

significantly improves model fit compared to the model without the interaction term.  

Interaction terms that significantly improve model fit are retained in the multivariate 

model.   

Fitted hazard curves are calculated using estimates from the final parsimonious 

model to illustrate statistically significant effects of predictors of the occurrence and 

timing of friendship dissolution.  To accomplish this, the estimated baseline hazard curve 

and a fitted hazard curve for each predictor are graphed.  For each predictor, the fitted 

hazard curve reflects the hazard rate across middle school and high school for friendships 

with a one unit increase on a given variable.  For example, for dissimilarity in sex, a one 

unit increase represents mixed-sex friendships.  For dissimilarity in peer acceptance, a 

one unit increase represents friends with a one standard deviation difference on peer 

acceptance.  
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Supplemental analyses.  Additional analyses were conducted in which 

reciprocated friendships that originated in the 7th grade (n = 198) that became unilateral 

(i.e., only one friend nominated the other) before dissolving (i.e., neither friend 

nominated the other) were excluded from the final model.  

Missing data.  Missing data on study variables account for an average of 0.9% 

(range 0.0% to 5.4%) of reports.  Little’s MCAR test (Little & Rubin, 1987) revealed that 

data were missing completely at random, χ2(43) = 42.88, p = .48.  Missing data are 

handled with Full Information Maximum-likelihood (FIML) estimation with robust 

standard errors, allowing friendships with incomplete data to be included in the models.
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RESULTS  

Preliminary Analyses 

Independent samples t-tests revealed that the adolescents included in analyses 

significantly differed from the adolescents excluded from analyses on grade 7 peer 

acceptance, t(595) = 5.57, p = .001; d = 0.48, and grade 7 leadership, t(595) = 3.62, p < 

.001; d = 0.31, but not on grade 7 peer rejection, t(595) = -1.75, p = .08, or grade 7 school 

competence, t(515) = -0.25, p = .81.  The present study’s sample exhibited higher grade 7 

peer acceptance (Included: M = 0.15, SD = 0.98; Excluded: M = -0.32, SD = 0.96) and 

grade 7 leadership scores (Included: M = 0.10, SD = 1.11; Excluded: M = -0.21, SD = 

0.64) than the participants excluded from analyses.   

Table 1 reports the descriptive statistics and bivariate correlations for dyadic 

characteristics.  Dissimilarity in sex was statistically significantly (p < .05) associated 

positively with peer acceptance (r = .12), peer rejection (r = .09), and leadership (r = .22).  

Dissimilarity in age was significantly associated positively with dissimilarity in ethnicity 

(r = .17) and school competence (r = .13), and inversely associated with dissimilarity in 

leadership (r = -.09).  Dissimilarity in leadership was significantly associated positively 

with dissimilarity in number of friends (r = .11), peer acceptance (r = .40), and peer 

rejection (r = .17), and inversely associated with dissimilarity in ethnicity (r = -.13).  

Dissimilarity was significantly associated positively with dissimilarity in ethnicity (r = 
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.10).  Dissimilarity in number of friends was significantly associated positively with 

dissimilarity in peer acceptance (r = .28).  

Table 2 reports the descriptive statistics and bivariate correlations for individual 

characteristics.  Sex was significantly associated positively with number of friends (r = 

.10), peer acceptance (r = .12), leadership (r = .13), and school competence (r = .14), 

such that females tended to have more friends and higher peer acceptance, leadership, 

and school competence scores than boys.  Age was significantly associated negatively 

with school competence (r = -.22) and ethnicity (r = -.18), such that younger individuals 

tended to be European American more often than older individuals.  Ethnicity was 

significantly associated positively with leadership (r = .10) and school competence (r = 

.32), such that European American individuals tended to have higher leadership and 

school competence scores.  Leadership was significantly associated positively with 

number of friends (r = .26) and peer acceptance (r = .61).  School competence was 

significantly associated positively with peer acceptance (r = .11) and leadership (r = .32), 

and negatively associated with peer rejection (r = -.11).  Peer acceptance was 

significantly associated positively with number of friends (r = .36). 

Hazard and Survival Curves 

Figure 2 depicts the hazard curve and survival curve for the sample.  The hazard 

curve illustrates a high rate of friendship dissolution through 10th grade, which then 

decreases rapidly through 12th grade.  Friendships that start in the 7th grade were at 

greatest risk for dissolution during the first year (8th grade Hazard Rate: 76%), followed 

by a somewhat smaller risk during the second and third year (9th-10th grade Hazard Rate: 
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62% - 64%).  There was a notable decline in the risk for dissolution during the fourth 

year (11th grade Hazard Rate: 47%) and again during the fifth year (12th grade Hazard 

Rate: 30%) of the relationship.  The survival curve indicates that few friendships that 

start in the 7th grade are maintained through middle school (8th grade Survival Rate: 

24%).  Those that survive middle school have a better chance of surviving across high 

school (9th to 12th grade); however, only 1% of friendships that started in the 7th grade 

lasted 5 years.  Together, the hazard and survival curves indicate that the majority of 

friendships that start in the 7th grade dissolve within a year; the likelihood of dissolution 

decreases over time for friendships that survive the first year.   

Evaluation of the Constant Hazard Assumption 

The unconditional survival model was estimated such that the hazard rate for the 

dissolution of friendship varied freely across 8th to 12th grade.  The constrained survival 

model was estimated such that the hazard rates for the dissolution of friendship were 

constrained to be equal across grades.  A likelihood-ratio test (Singer & Willet, 2003) 

revealed that the unconditional survival model significantly improved fit compared to the 

constrained survival model, χ2(4) = 25.33, p < .001.  As a consequence, the hazard rates 

were allowed to vary across grades in subsequent analyses.  

Evaluation of the Proportionality Assumption 

The proportionality assumption was separately evaluated for each predictor to 

determine whether the predictor’s effect was identical across grades.  A survival model 

that allowed the predictor’s effects to vary across grades (time-variant model) was 

compared to a survival model that constrained the predictor’s effects to be equal across 
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grades (time-invariant model).  Likelihood-ratio tests indicated that the time-variant 

model for dissimilarity in age, χ2(4) = 6.72, p = .15, grade 7 number of friends, χ2(4) = 

6.86, p = .14, grade 7 peer acceptance, χ2(4) = 4.32, p = .36, grade 7 peer rejection, χ2(4) 

= 6.24, p = .18, grade 7 leadership, χ2(4) = 5.93, p = .20, and grade 7 school competence, 

χ2(4) = 9.16, p = .06, did not significantly improve model fit compared to the time-

invariant models.  Model convergence failed for the time-variant models for two 

predictors: dissimilarity in sex and dissimilarity in ethnicity, indicating that only the time-

invariant model can be applied.  As a consequence, each predictor’s effect was estimated 

to be constant across grades in subsequent analyses.   

Multivariate Survival Model  

Table 3 presents the results from the multivariate survival model for the 

prediction of friendship dissolution.   

Evaluation of dissimilarity characteristics. Dissimilarity in sex, grade 7 peer 

acceptance, grade 7 leadership, and grade 7 school competence significantly predicted the 

occurrence and timing of friendship dissolution.  At each grade, odds ratios indicate that 

friendship dissolution was 587% more likely for mixed-sex friends than same-sex friends, 

43% more likely for every one standard deviation friends differed in peer acceptance, and 

36% more likely for every one standard deviation friends differed in teacher-reported 

school competence.  Friendship dissolution was 12% less likely for every one standard 

deviation friends differed in leadership.  Dissimilarity in age, ethnicity, grade 7 number 

of friends, and grade 7 peer rejection did not significantly predict the occurrence and 

timing of friendship dissolution. 
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Evaluation of individual characteristics.  Individual characteristics were 

separately added to the multivariate model to determine whether they uniquely predicted 

the occurrence and timing of friendship dissolution after accounting for dyadic 

dissimilarity.  Likelihood-ratio tests indicated that individual scores for sex, χ2(1) = 0.11, 

p = .74, age, χ2(1) = 3.67, p = .06, ethnicity, χ2(1) = 0.72, p = .40, grade 7 number of 

friends, χ2(1) = 3.54, p = .06, grade 7 peer acceptance, χ2(1) = 1.71, p = .19, grade 7 peer 

rejection, χ2(1) = 1.13, p = .29, grade 7 leadership, χ2(1) = 1.44, p = .23, and grade 7 

school competence, χ2(1) = 2.00, p = .16, did not significantly improve the fit of the 

multivariate model.  Therefore, individual scores were excluded from the multivariate 

model.   

Final Parsimonious Model 

Nonsignificant dyadic predictors (dissimilarity in age, ethnicity, and grade 7 peer 

rejection) were excluded from the multivariate model to yield a more parsimonious 

model.  Figure 3 depicts the final parsimonious model that includes only significant 

predictors.   All predictors remained significant.  Dissimilarity in sex (Hazard OR = 

5.99), grade 7 peer acceptance (Hazard OR = 1.43), grade 7 leadership (Hazard OR = 

0.87), and grade 7 school competence (Hazard OR = 1.38) predicted the occurrence and 

timing of friendship dissolution 

Follow-up Analyses 

Evaluation of the linear additivity assumption.  Six two-way interaction terms 

were calculated as the cross-product of statistically significant (p < .05) predictors of 

friendship dissolution (i.e., dissimilarity in sex, grade 7 peer acceptance, grade 7 
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leadership, and grade 7 school competence) and were separately added to the multivariate 

model.  Likelihood-ratio tests indicated the interaction terms sex by leadership, χ2(1) = 

0.52, p = .47, sex by school, χ2(1) = 2.79, p = .09, acceptance by leadership, χ2(1) = 3.54, 

p = .06, acceptance by school, χ2(1) = 1.24, p = .27, and leadership by school, χ2(1) = 

0.80, p = .37, did not significantly improve model fit.  A likelihood-ratio test indicated 

that the interaction term sex by acceptance, χ2(1) = 4.39, p = .04, improved model fit, but 

the interaction effect did not satisfy conventional levels of statistical significance, (log 

odds = 0.91(0.47), p = .053).  As a consequence, interaction terms were excluded from 

the multivariate model. 

Fitted hazard curves.  Fitted hazard curves were calculated to illustrate 

statistically significant effects of predictors on the occurrence and timing of friendship 

dissolution.  Figure 4 illustrates the estimated baseline hazard curve and the effect of a 

one unit increase for each predictor.  The baseline hazard curve reflects the hazard rate 

for same-sex friends with identical scores on peer acceptance, leadership, and school 

competence, which starts at 64% in 8th grade and decreases to 28% by 12th grade.  The 

fitted hazard curve for dissimilarity on sex reflects the extremely elevated hazard rate at 

each grade for friends that differ only in sex (i.e., mixed-sex friends) with 91% dissolving 

within the first year and the probability of friendship dissolution never decreasing below 

70% across high school.  The fitted hazard curve for dissimilarity on peer acceptance 

reflects the increased hazard rate at each grade for friends that differ only in peer 

acceptance scores, by one standard deviation.  The fitted hazard curve for dissimilarity on 

school competence reflects the increased hazard rate at each grade for friends that differ 



 

 

35 

only in school competence scores, by one standard deviation.  For both dissimilarity on 

peer acceptance and dissimilarity in school competence, the hazard rate decreases from 

71% in 8th grade to 36% in 12th grade.  The fitted hazard curve for dissimilarity on 

leadership reflects the decreased hazard rate at each grade for friends that differ only in 

leadership scores, by one standard deviation.  The reduced hazard rate is 61% in 8th grade 

and decreases to 26% in 12th grade.   

The fitted hazard curves display the magnitude of each predictor’s effect on 

friendship dissolution.  The magnitudes of different predictors can be contrasted by 

comparing the odds ratios of predictors.  The effect of dissimilarity in sex on friendship 

dissolution is more than four times stronger than the effect of dissimilarity in peer 

acceptance (5.99/1.43) or school competence (5.99/1.38) and is more than 5 times 

stronger than the effect of similarity in leadership (5.99/1.12).  The effects of 

dissimilarity in peer acceptance and dissimilarity in school competence on friendship 

dissolution have nearly identical magnitudes (1.42/1.38 = 1.04).  Dissimilarity in peer 

acceptance (1.43/1.12) and dissimilarity in school competence (1.38/1.12) each have 

about a 25% greater impact on friendship dissolution than similarity in leadership.  

Supplemental Analyses 

Supplemental analyses were conducted excluding reciprocated friendships that 

originated in the 7th grade that became unilateral before dissolving.  The same pattern of 

statistically significant results emerged, with one exception.  The hazard odds ratio for 

grade 7 dissimilarity in leadership (0.87) was nearly identical to that in the final model, 
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but the estimate (log odds = -0.14(0.09), p = .12) was no longer significant because of a 

loss of power.  

 Additional analyses were conducted to determine whether the effect of 

dissimilarity on friendship dissolution for acceptance, leadership, or school competence 

depended on individual levels of these variables.  Interactions (Individual characteristic X 

Dissimilarity characteristic) were separately added to the final model for each of the three 

predictors.  In all three cases, the interactions were nonsignificant, indicating that the 

effect of dissimilarity on friendship dissolution did not depend on individual levels.   
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DISCUSSION

The findings of the present study confirm what short-term longitudinal studies 

suggest, namely that adolescent friendships are fleeting.  New to this study is the 

comparison of dyadic and individual characteristics as predictors of friendship 

dissolution.  The findings suggest that dyadic school-related characteristics predict the 

stability of friendships but individual characteristics do not.  Specifically, differences in 

the social and academic reputation of friends anticipate the occurrence and timing of 

friendship dissolution across middle school and high school.  Dissimilarity in peer 

acceptance and school competence predicted greater rates of friendship dissolution.  

Conversely, similarity in leadership predicted greater rates of friendship dissolution.   

The findings are discussed in the context of the three major objectives of the 

study.  The first objective was to examine the occurrence and timing of friendship 

dissolution across adolescence.  The second objective was to evaluate how initial 

differences between adolescent friends on demographic, social, and academic variables 

uniquely predict the occurrence and timing of friendship dissolution across adolescence.  

The third objective was to determine the degree to which individual characteristics 

uniquely predict the rate of friendship dissolution when taking dyadic characteristics into 

account.  
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The Occurrence and Timing of Adolescent Friendship Dissolution

 Adolescent friendships are transient.  As short-term studies have found (Bowker, 

2004; Değirmencioğlu et al., 1998), most friendships dissolved within the first year.  

About 75% of adolescent friendships dissolved within 12 months, an estimate that agrees 

with previous findings that one-third of early adolescent friendships dissolve over five 

months (Chan & Poulin, 2007).  Unique to the present study are estimates of friendship 

dissolution beyond the first year.  Between 9th grade and 12th grade, the rate of 

dissolution decreased by more than half of that in 8th grade.  Although adolescent 

friendships are not likely to last many years, the longer a friendship lasts, the less likely it 

is to dissolve later on.  

 Long-term friendships offer developmental benefits.  Although friendships in 

general support social, emotional, and cognitive development (Hartup, 1993), 

developmental benefits are greatest when friendships are high in quality and stability 

(Berndt, 1989).   Enduring friendships may be most influential because of the closeness 

and intimacy that develops during a long-lasting relationship (Poulin & Chan, 2010).   

Friendship stability is linked with greater prosociality and popularity (Berndt, 1989; 

Berndt, Hawkins, & Jiao, 1999), less loneliness (Parker & Seal, 1996), and less 

aggression and victimization (Wojslawowicz et al., 2006).  Among young children, those 

who maintain friendships over a school year liked school better and improved in 

academic performance (Ladd, 1990).  Unfortunately, long-term friendships are 

uncommon.  Only about 50% of adolescent friendships survive a year (Degirmencioglu et 

al., 1998) and, as the present study demonstrates, a very small percent last several years.  
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Dissimilarity and Adolescent Friendship Dissolution 

 Dissimilarity is detrimental to friendships.  Greater initial dissimilarity between 

friends on sex, peer acceptance, and school competence were associated with higher rates 

of friendship dissolution across middle school and high school.  Dissimilarity may be 

problematic for relationships because it promotes conflict.  Whereas shared thoughts, 

feelings, and behaviors are likely to decrease conflict (Laursen et al., 1996), dissimilar 

characteristics, experiences, and interests provide opportunities for disagreement.  

Fundamental differences between friends may not only instigate frequent conflict but 

may also prevent conflicts from being successfully resolved.  Unresolved conflicts 

weaken relationships by decreasing the quality of interaction and decreasing relationship 

satisfaction, which in turn can prompt dissolution (Duck, 2011).  

Dissimilarity can also hinder reciprocity.  Dissimilar characteristics and 

experiences may disallow individuals from offering one another resources of the same 

quality or quantity.  In line with social exchange views of close relationships (Laursen & 

Hartup, 2002; Thibaut & Kelley, 1959), lack of reciprocation is likely to make 

individuals question the benefits of a relationship.  Individuals must equally benefit from 

participating in a friendship in order to maintain commitment to the relationship.  When 

low levels of reciprocity produce unequal benefits, dissatisfaction is likely to rise which 

weakens an individual’s motivation to maintain and invest in the relationship.  Friendship 

dissolution becomes a more appealing and less costly option.   More specific mechanisms 

by which dissimilarity in sex, peer acceptance, and school competence may provoke 

friendship dissolution are discussed. 
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Mixed-sex friendships.  Dissimilarity in sex is a risk-factor for adolescent 

friendship dissolution.  Mixed-sex friends were 5 times more likely to dissolve their 

friendships than same-sex friends.  Mixed-sex friendships were at risk for the most rapid 

dissolution with 91% dissolving within the first year.  This finding extends previous 

research with younger children (age 5-12 years) (Lee, Howes, & Chamberlain, 2007) by 

showing that adolescent same-sex friendships are also more stable than mixed-sex 

friendships.   

One reason for the instability of mixed-sex friendships may be the sex differences 

that pervade peer relationships (see Rose & Rudolph, 2006 for review).  Boys and girls 

seek different benefits from friendships.  Boys emphasize physical activity and 

competition, whereas girls prefer communication and cooperation.  In response to stress, 

adolescent boys prefer to cope with humor, while adolescent girls seek support.  The 

different preferences of males and females may make it difficult to meet the needs of 

other-sex friends.  Dissatisfaction may arise as differences in behaviors and preferences 

cause conflict.  As the novelty of other-sex friendships dissipates, adolescents are left 

with the realization that same-sex friendships better satisfy their desires and needs.  

Dissimilarity in peer acceptance. Dissimilarity in peer acceptance is a risk factor 

for friendship dissolution.  Each standard deviation increase in dissimilarity between 

friends on peer acceptance increased the risk of friendship dissolution by 43%.  Earlier 

findings indicate that aggression (McDonald et al., 2013) and peer victimization (Ellis & 

Zarbatany, 2007) are associated with friendship instability.  Findings from the present 
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study imply that peer acceptance, but not peer rejection, is also a risk factor for 

instability.  

Friendships between individuals who differ in peer acceptance may be more 

likely to dissolve because of unequal social benefits.  Well-accepted adolescents exhibit 

greater prosocial behavior and prosocial problem-solving (Pakaslahti, Karjalainen, & 

Keltikangas-Järvinen, 2002), as well as better social skills compared to their less accepted 

peers (Allen et al., 2005).  Within a friendship, the less accepted individual may therefore 

seek help navigating the social world from the more accepted, more socially adept friend.  

The less accepted friend benefits from the friendship, but the more accepted friend may 

actually suffer costs.  Well-accepted adolescents are attuned to the expectations of their 

peer network, such that they tend to decrease undesired behaviors over time (Allen et al., 

2005).  If the larger peer network disapproves of friendships with less accepted 

individuals, then the more accepted friend may suffer a reputational cost because of the 

friendship.  More accepted adolescents may be inclined to dissolve friendships with less 

accepted individuals to avoid the reputational cost.   

Dissimilarity in peer rejection was not a significant predictor of friendship 

dissolution.  The null finding was unexpected given that correlates of peer rejection 

(aggression and peer victimization) have previously been identified as predictors of 

friendship instability (Ellis & Zarbatany, 2007; McDonald et al., 2013).  It may be that 

dissimilarity in aggression is perceived differently by friends than dissimilarity in peer 

rejection.  Dissimilarity in aggression may be more salient and more difficult to tolerate 

than differences in peer rejection and may therefore be more likely to prompt relationship 
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dissolution.  Dissimilarity in peer victimization was previously found to predict 

friendship instability only among girls (Ellis & Zarbatany, 2007).   Dissimilarity in peer 

rejection may also only predict friendship instability among girls.  In the present study, 

only significant predictors were tested for moderation by sex because of limited power.  

 Dissimilarity in peer rejection may be conceptually different than dissimilarity in 

peer acceptance.  Differences in peer acceptance suggest that one friend has more 

alternative friends than the other, making investment and commitment to the relationship 

weaker than his or her friend.  In accordance with evolutionary psychology research 

(Patel, 2010), differences in desirability are likely to produce jealousy which in turn may 

put stress on the relationship.   

Dissimilarity in school competence. Dissimilarity in school competence is a risk 

factor for friendship dissolution.  Each standard deviation increase in dissimilarity 

between friends on teacher-reported school competence increased the risk of friendship 

dissolution by 40%.  This finding extends previous research on peer groups (Flashman, 

2012; Kindermann, 2007) to dyadic friendships; both the peer group as a whole and 

individuals within dyadic friendships react to discrepancies in academic reputation by 

dissolving ties.  The finding that differences in school competence predict friendship 

dissolution is also in line with findings that dissimilarity in GPA and attitude towards 

school are associated with friendship instability (Rude & Herda, 2010).  The finding also 

agrees with results from romantic couples showing that dissimilarities in level of 

education, educational plans, and intelligence predict separation (Hill et al., 1976).   
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Friends who are dissimilar in school competence may be more likely to 

discontinue their relationship because of an imbalance in academic benefits.  The less 

academically competent friend is likely to rely on his or her more academically 

successful friend for tutelage (Vygotsky, 1978).  In contrast, the more academically 

competent friend may suffer cognitive regression from constantly interacting closely with 

a lower ability individual (Tudge, 1992).  Even if there is no regression, feelings of 

resentment towards the less competent friend may develop because of a cost to benefit 

imbalance.  There are disincentives for the less competent friend too.  Feelings of 

inadequacy and inferiority may arise when the less scholastically skilled friend compares 

him or herself to their partner (Festinger, 1954).  The upward comparison of one’s own 

abilities to the superior skills of a friend can lower self-esteem (Tesser, Millar, & Moore, 

1988).  Dissatisfied adolescents may seek alternative friends with more compatible levels 

of scholastic competence who can provide benefits without the risk of emotional distress 

arising from demeaning social comparisons.  

Similarity and Adolescent Friendship Dissolution 

 Although most of the evidence points towards dissimilarity being a risk factor for 

friendship instability, one finding suggests the opposite.  For every one standard 

deviation increase in initial dissimilarity on peer-nominated leadership between friends, 

there was a 13% lower risk of friendship dissolution across middle school and high 

school.  This finding extends previous findings that competition anticipates friendship 

dissolution (Schneider et al., 2005), suggesting that rivalry may result from the absence 

of a leader.  Research with adults indicates that dominant females prefer submissive co-
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workers and vice versa (Dryer & Horowitz, 1997).  A similar dynamic may be present in 

adolescent friendships.  

 Leadership may be a special instance wherein dissimilarity is beneficial.  Dyads 

with partners who occupy clearly defined roles (in this case, leader and follower) tend to 

be better off (Brody et al., 1982; Gerstner & Day, 1997).  Without a leader or influential 

partner, responsibility for developing the relationship is diffused among friends.  If 

neither friend is motivated to inspire relationship growth, then the friendship will stall.  

Individuals may lose interest in a friendship that is at a stand-still.  Alternatively, when 

friends compete for influence within the relationship, conflict and relationship 

dissatisfaction are likely to result (Sullivan, 1953).  Stressful situations, such as 

competitive circumstances, elicit hostile attributions (Dodge & Somberg, 1987).  

Competition may cloud friends’ judgment of situations, which may lead to conflict.  

Friends may dissolve bonds in order to avoid competition-inspired conflict.   

Individual Characteristics and Adolescent Friendship Dissolution 

 To the best of my knowledge, this is the first study to compare dyadic differences 

and individual characteristics as unique predictors of friendship dissolution.  The findings 

suggest that for demographic, social, and academic attributes, dyadic characteristics 

predict friendship instability, but individual characteristics do not.  Individual 

characteristics did not predict adolescent friendship dissolution, after accounting for 

dyadic characteristics.  Previous studies that identified effects of individual 

characteristics (see Poulin & Chan, 2010 for review) did not take into account dyadic 

characteristics, which, as the present study indicates, subsume their importance.     
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The findings support the argument that relationships are best understood when 

characteristics of both individuals are taken into account (Hinde, 1995).  Individual 

characteristics may be important only in relation to the interaction partner’s 

characteristics.  For example, certain social and academic characteristics may only inspire 

friendship dissolution when perceived as problematic.  When individuals differ on 

characteristics, it is more likely that negative characteristics will be perceived or 

recognized as a problem.  For instance, an individual’s poor performance in school may 

not impact friendship stability if his or her friend is also performing poorly.  Indeed, low-

achieving adolescents tend to maintain friendships with other low-achieving adolescents 

(Flashman, 2012).   However, an individual’s poor performance may be a problem for a 

friendship if his or her friend performs much better academically.  Similarly, positive 

characteristics may only prevent friendship dissolution if both friends exhibit similar 

positive characteristics.  High peer acceptance may only proffer friendship stability (Ellis 

& Zarbatany, 2007) with other well-accepted friends.  Relationships with relatively less 

accepted individuals may lead to relationship dissatisfaction.   

Limitations  

 The present study is not without limitations.  Friendship nominations were 

collected at annual intervals.  This produces a crude measure of the beginning and end of 

a relationship, particularly one that is prone to dissolve a few months after it begins.  

Making matters even more difficult, most friendships begin slowly and develop over time 

(Asher & Gottman, 1981), meaning that they do not have a precise start date.  

Furthermore, the timing of friendship dissolution is imprecise.  The annual friendship 
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assessments do not allow for the exact timing of friendship dissolution to be known.  

Monthly assessments of friendship would offer a more precise and accurate measurement 

of both friendship establishment and dissolution.  In this regard, my findings are less 

sensitive than those that examined friendship stability multiple times over the course of 

one school year (e.g., Bowker, 2004; Chan & Poulin, 2007; Ellis & Zarbatany, 2007), a 

disadvantage offset somewhat by the fact that the findings reported here extend well past 

the time frame of one school year. 

Another limitation is that all friendships were considered equal in analyses.  

However, not all friendships are equal (Hartup, 1996).  In reality, some friendships may 

be more important to adolescents than others.  Friendships that offer potential future 

social, emotional, or financial benefits are likely to be prioritized over friendships that do 

not offer potential benefits.  More important friendships may be less affected by 

dissimilarity; adolescents may be more inclined to maintain an unsatisfying relationship 

if long-term benefits exist.  Alternatively, superficial friendships established because of 

proximity (e.g., individuals within the same classroom) may be more affected by 

dissimilarity than more meaningful friendships.  Friendship nominations were not rank-

ordered, so the effect of relationship importance could not be tested.   

 There are additional limitations.  The statistical power to test a large number of 

predictor variables and to detect interaction effects was limited.  Limited power may also 

explain why small effects that have been previously found, such as mixed-ethnicity 

friendships dissolving faster than same-ethnicity friendships (Aboud et al., 2003; 

Schneider et al., 2007; Jugert et al., 2013), were not replicated.  Participant attrition and 
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low teacher-response rates across high school prevented time-varying predictors to be 

tested.  Grade-specific characteristics could therefore not be tested as predictors of the 

hazard rate for the following grade (i.e., grade 7 characteristics predict grade 8 hazard 

rate, grade 8 characteristics predict grade 9 hazard rate, etc.).  Additionally, the impact of 

transitions could not be evaluated, such that the effect of the transition from middle 

school to high school and of changing classrooms could not be examined.  Finally, it is 

unclear whether the findings will generalize to other time periods because the present 

study exclusively examined friendships that originated in the 7th grade.  

Implications 

 The findings have important implications for adolescents, parents, teachers, and 

clinicians.  The findings from this paper suggest that despite the common desire for 

adolescents to affiliate upwards (Flashman, 2012; Scholte et al., 2009; Thomas & 

Bowker, 2013), adolescents are better off forming relationships with similar others.  

Adolescents who try to be friends with more socially and academically skilled individuals 

may be worse off in the end because their friendships are likely to dissolve.  With the 

goal of having stable relationships, adolescents should seek friendships with similar 

individuals because they are more likely to persist.   

The findings also offer parents and teachers insight on how to promote stable 

friendships.  Adolescent friendships develop quickly and dissolve just as fast.  

Understanding that the transient nature of friendships is normative should offer parents 

relief.  However, both parents and teachers must deal with the emotional consequences of 

frequently dissolving friendships.  Although friendship dissolution is common, it is not 
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easy.  The emotional hardship that losing a friendship causes (Bowker, 2011; Way, 2012; 

Wojslawowicz Bowker et al., 2006) can be disruptive at home and in the classroom.  

Children often seek advice from parents and teachers when difficulties with peers arise 

(Boldero & Fallon, 1995).  Parents and teachers would be wise to counsel adolescents to 

seek similar others as friends and to understand that it is not uncommon to lose a friend.  

However, teachers should be cautious in pairing students with similar leadership 

reputations together for collaborative activities, as it might inadvertently impede progress 

or stimulate classroom disruption.   

There are also implications for peer relation remediation programs.  The findings 

indicate that dissimilarity between peers hinders friendship stability more than individual 

characteristics.  Clinicians who work with adolescents struggling with peer relations 

should therefore consider both the characteristics of the adolescent and the adolescent’s 

peers.  Current interventions are based on the idea that enhancing the social skills of 

children will improve their peer relations (Ladd & Mize, 1983).  There is limited 

evidence that social skills training effectively improves peer status and reputation 

(Beelmann, Pfingsten, & Lösel, 1994).  Programs may be more effective if the focus is 

turned toward teaching adolescents how to identify and befriend individuals who are 

similar to themselves.  Reducing adolescents’ desires to develop friendships with 

substantially more socially and academically skilled others decreases the risk of them 

suffering the social and emotional hardship of friendship loss.  
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Table 1 

Means, Standard Deviations, and Correlations for Dyadic Characteristics 

Grade 7 Dyadic Variable M SD 

Correlation (r)   

1 2 3 4 5 6 7 

1. Dissimilarity in Sex 0.13 0.34 -- 

2. Dissimilarity in Age (in months) 5.67 4.93 -.01 -- 

3. Dissimilarity in Ethnicity 0.29 0.45  .04  .17** -- 

4. Dissimilarity in Number of Friends 2.10 1.75  .05 -.03   .02 -- 

5. Dissimilarity in Peer Acceptance 0.85 0.77  .12* -.01   .03  .28** -- 

6. Dissimilarity in Peer Rejection 0.86 0.83  .09*  .01   .01 -.03  .00 -- 

7. Dissimilarity in Leadership 0.95 1.29  .22** -.09*  -.13*  .11*  .40**  .17** -- 

8. Dissimilarity in School Competence 0.82 0.70  .00  .13*   .10*  .00  .05 -.02  -.03 

Note. N = 410 participants in 573 friendship dyads.  Dissimilarity in sex is scored as 0 (same-sex) or 1 (mixed-sex) for 

each friendship.  Dissimilarity in ethnicity is scored as 0 (same-ethnicity) or 1 (mixed-ethnicity) for each friendship. 

Dissimilarity for all other variables represents the absolute value of the difference between friends.  Higher values 

reflect greater dissimilarity.  *p < .05, **p < .001 two-tailed. 
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Table 2 

Means, Standard Deviations, and Correlations of Individual Characteristics 

Grade 7 Individual Variable M SD 

Correlation (r)   

1 2 3 4 5 6 7 

1. Sex     0.51 0.50 -- 

2. Age (in months) 170.30 5.50 -.03 -- 

3. Ethnicity     0.72 0.45  .01 -.18** -- 

4. Number of Friends     2.80 1.71  .10* -.02 -.01 -- 

5. Peer Acceptance     0.15 0.98  .12*  .05 -.04  .36** -- 

6. Peer Rejection    -0.04 0.91  .01  .01  .01  .04  .06 -- 

7. Leadership     0.10 1.11  .13* -.02  .10*  .26**  .61**   .09 -- 

8. School Competence    -0.01 1.00  .14* -.22**  .32**  .04  .11*  -.11*  .32** 

Note. N = 410 participants in 573 friendship dyads.  Sex is scored as 0 (male) or 1 (female).  Age is in months. 

Ethnicity is scored as 0 (not European American) or 1 (European American).  Peer acceptance, peer rejection, and 

leadership were z-standardized within school.  School competence was z-standardized. *p < .05, **p < .001 two-

tailed. 
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Table 3 

Results of the Multivariate Discrete-Time Survival Model of Friendship Dissolution 

Time Estimate (SE) Hazard Rate 

Grade 8 -1.25** (.11) .78 

Grade 9 -0.86** (.18) .70 

Grade 10 -0.94* (.28) .72 

Grade 11 -0.53 (.48) .63 

Grade 12  0.17 (.70) .46 

Grade 7 Predictor Estimate (SE) Hazard Odds Ratio

Dissimilarity in Sex 1.77** (0.44) 5.87 

Dissimilarity in Age 0.00 (0.02) 1.00 

Dissimilarity in Ethnicity 0.28 (0.18) 1.32 

Dissimilarity in Number of Friends    -0.01 (0.05) 0.99 

Dissimilarity in Peer Acceptance 0.36* (0.12) 1.43 

Dissimilarity in Peer Rejection 0.02 (0.09) 1.02 

Dissimilarity in Leadership    -0.13* (0.06) 0.88 

Dissimilarity in School Competence 0.31* (0.14) 1.36 

Note. N = 410 participants in 573 friendship dyads.  Estimates represent the 

negative logit of the hazard rate for time and the log odds ratio of friendship 

dissolution for predictors.  SE = standard error. *p < .05, **p < .001 two-tailed. 
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Note.  The hazard rate at each grade is defined as: Hazard(GradeX) = .  The log odds 

ratio of any predictor is their β estimate.  Thus, the hazard odds ratio of any predictor is: 

Hazard OR(PredictorX) = x.   

Figure 1. Measurement model of discrete-time survival analysis with binary time-specific 

event indicators (grade 8-12), grade 7 predictors with time-invariant (solid lines) or time-

varying effects (dashed lines), and interactions. 
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Figure 2. Hazard curve and survival curve for the dissolution of friendships that 

originated in the 7th grade.   

 

Note. N = 410 participants in 573 friendship dyads. The hazard curve reflects the 

probability of friendship dissolution. The survival curve reflects the probability of 

friendship survival.    
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Note. N = 410 participants in 573 friendship dyads.  Standard errors are in parentheses. 

Brackets designate odds ratios for predictors and hazard rates for grades.  Double-headed 

arrows represent covariance between predictors.  *p < .05, **p < .001, two-tailed.

Grade 9 

  

Grade 8 

Hazard 

Function 

Grade 10 Grade 11 Grade 12 

-0.57**(0.16) 
[.64] 

Grade 7  
Peer 

Acceptance 
Dissimilarity 

  

 Grade 7  
Leadership 

Dissimilarity 

  
Sex 

Dissimilarity  

Grade 7 
School 

Competence 
Dissimilarity 

        
.03*(.01) .39**(.06) -.03(.04) 

.09**(.03) .03(.02) 
.00(.01)

-0.17(0.23) 
[.54] 

-0.24(0.31) 
[.56] 

0.20(0.47)
[.45] 

0.91(0.68) 
[.29] 

1.79**(0.44) 
[5.99] 

0.36*(0.13) 
[1.43] 

-0.14*(0.06) 
[0.87] 

0.32*(0.13) 
[1.38] 

Figure 3. Final discrete-time survival model of the dissolution of friendships that 

originated in the 7th grade. 
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Figure 4. Estimated baseline hazard curve and fitted hazard curves for each predictor. 

 

Note. N = 410 participants in 573 friendship dyads.  The baseline hazard curve reflects 

the hazard rate at each grade for same-sex friends with identical scores on peer 

acceptance, leadership, and school competence.
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APPENDIX A 

Teacher Questionnaire 

 School Competence 

1. Frequently unprepared for class. 

2. Does well on tests. 

3. Has poor study habits. 

4. Works hard. 

Response format:  

Not at      Very 
All True    True   
 

    1------2------3------4------5------6------7 
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