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Abstract

Despite the well established influence of peer experiences on adolescent attitudes, thoughts, and
behaviors, surprisingly little research has examined the importance of peer context and the
increased prevalence of depressive symptoms accompanying the transition into adolescence.
Examination of social networks may provide some insight into the role of peers in the
vulnerability of some adolescents to depression. To address this issue, we leveraged an existing
sample of 5,563 Chinese 10t graders to incorporate social network data into a multilevel
regression model of depressive symptoms. We found that, in this sample, being nominated as a
friend was more important than being nominated as most liked. Social network centrality was
significantly associated with depression; those adolescents who were less connected were more
likely to suffer from depression. The risk of depression for those who were marginal members of
classroom social networks was substantial. These findings suggest that a social network
perspective could help to increase the effectiveness of programs aimed at preventing adolescent
depression.
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Adolescence is a developmental period marked by significant growth and change,

particularly as it relates to the social environment. It is a time of self-concept and identity
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development, when peers and peer groups often become a context within which to explore
these new roles and identities. When these trends are combined with research demonstrating
that individuals who are less socially integrated have more internalizing problems
(Almquist, 2009; Berkman, Glass, Brissette, & Seeman, 2000; Ostberg, 2003), it is clear that
social environmental and social competence factors become increasingly significant for
adolescent development (Ueno, 2005). Social integration is often measured with social
network instruments which allow for examination of the structural elements of peer groups
(for example, network density, centralization, and transitivity) and also permit a more
comprehensive view of the patterns and influence of social relationships.

The link between social isolation and decreased psychological well-being has been well
established (for reviews see, Berkman, 1995; House, Landis, & Umberton, 1988),
historically dating back to Durkheim’s work in sociological theory (see Gibbs, & Martin,
1958; Inkeles, 1959). Small social networks, low social support, and few or poor quality
close relationships have all been linked to depressive symptoms (see Seeman, 1996). For
children and adolescents in particular, depression and depressive symptoms — the primary
distinction between these two lines of research has typically been clinical diagnosis versus
self-report of symptomology (for further detail see Brooks-Gunn, 1991; Petersen, et al.,
1993) — have been associated with lower peer acceptance (Rose & Rudolph, 2006) and being
less liked by classmates (Caldwell, Rudolph, Troop-Gordon, & Kim, 2004).

Many developmental theories include peer relations as important concepts in both positive
and negative adaptation during adolescence, which is not surprising given the prominent
place they occupy in an adolescent’s life (For examples, see Bandura, 1989; Baumeister &
Leary, 1995; Berndt, 2002; Coie, 1990; Cole, Martin, Peeke, Seroczynski, & Hoffman,
1998; Hartup, 1996; Hartup & Stevens, 1997). The developmentally important tasks related
to peer functioning and social competence become criteria for judging successful adjustment
and aptitude by an individual, parents, teachers, and the larger society in general. Despite the
importance of peer experiences during adolescence, there has been relatively little research
examining how peer context and social environment might be important in understanding
the increase in the prevalence of depression that accompanies the transition into
adolescence.

Social Network Status and Depression among Adolescents

Theorists have long proposed that the environment, the social environment in particular,
plays a critical role in the development of psychological distress and illness (for example,
see Bowlby, 1951; 1980; 1988; Bronfenbrenner, 1979; 1999), including depression and
depressive symptoms. Bowlby (1951) posited a universal human need to form close
affective bonds. Over the past several decades of research, these ecological models have
been increasingly emphasized in efforts to understand health behaviors.

Luke and Harris (2007) described social network analysis as “uniquely suited to describing,
exploring, and understanding these types of structural and relational aspects of health.” As
mentioned previously, social integration has received the bulk of the attention, but more
recent efforts have begun to examine other structural elements of social networks and their
influence on health and well-being (Falci & McNeely, 2009; Ostberg, 2003; Ueno, 2005).
For example, measures of centrality in networks assess the extent to which one node
connects to other nodes, and the tendency of that node to be positioned near the center of its
network. Centrality is often considered an indicator of importance or influence, with the
simplest centrality measure being a count of the number of network nominations received
from others (the term for this is in-degree centrality). Those with more connections or ties
tend to be more central to the network (Valente, 2010). Network centrality has been
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associated with various health behavior outcomes, such as sexual activity (Ellen et al.,
2001), aggression (Xie, Cairns, & Cairns, 2002), and smoking (Alexander, et al., 2001;
Valente, Unger, & Johnson, 2005). Other research has suggested positive outcomes (absence
of depression) are associated with being athletic, popular, and performing well academically
(Farmer & Rodkin, 1996). Fowler and Christakis (2008) found network centrality to be
associated with greater happiness, with centrality leading to happiness rather than the
opposite in an adult sample.

Social network status is an interpersonal versus intrapersonal measure; it is a more objective
measure than how an individual perceives their social influence or competence. For this
reason, social network measures are a valuable addition to work attempting to quantify the
social world of adolescents (Valente, 2010). Much of the research examining social
competence and depression outcomes has solely relied on self-report measures (typically
Likert-type scales) of perceptions of peer status and social competence (Caldwell, Rudolph,
Troop-Gordon, & Kim, 2004; House, Landis, & Umberton, 1988). This cognitive approach
has demonstrated that an individual’s perceptions about the social environment and how he
or she believes he or she fits into that environment are critically important to depression
outcomes. Less work has been done examining how interpersonal measures of the social
environment, such as social network nominations, are related to depression in youth. Social
network status, much like similar measures of social isolation and integration, has been
linked to psychological health and well-being (Berkman, Glass, Brissette, & Seeman, 2000;
Ostberg, 2003; Valente, 2010). As adolescents seek out connections to others in the course
of developmental processes, peer status becomes an important indicator of growth and
adjustment. If efforts to connect are unsuccessful, and result in failure or dysfunctional
relationships and social networks, youth can feel socially isolated and excluded; such
feelings can develop further into depressive symptoms and other maladaptive health
outcomes.

Hypotheses

Structural aspects of peer networks during adolescence—a period when friendships play an
increasingly powerful role in development—merits examination for its potential role in
depressive symptomology. Therefore, the primary aim of this study was to examine whether
social network status in the classroom is associated with adolescent depression outcomes.
Accordingly, the study tested whether adolescents with more limited social networks had
higher self-reported depressive symptoms. Four hypotheses were developed and tested for
this study:

H1: Social network centrality, based on friend nominations, is negatively associated
with adolescent depressive symptoms.

H2: Low social network status based on friend nominations is positively associated with
depressive symptoms.

H3: Low social network status, based on most liked nominations, is positively
associated with depressive symptoms.

These models were tested using a continuous measure of depressive symptoms, as well as
using cut-points identified in past work with the Center for Epidemiologic Studies
Depression Scale (CES-D; Radloff, 1977) as a measure of depression. The hypothesis tested
for these analyses was:

H4: The associations between social network status and depression are stronger than the
associations between social network status and depressive symptoms.
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China has two primary high school types, academic (regular) and professional (vocational).
Students are tested in middle school and scores from those tests determine which type of
school they will attend. Generally, those attending academic schools have a rigorous
schedule of courses for three years of high school (10t through 12t grades), designed to
increase the chances students will pass college entrance exams. Those attending professional
schools are enrolled in a career track, such as computers/IT or public relations, and will
complete an internship during their final year(s) in high school with the goal of entering the
workforce once they have completed high school. Both school types were included in the
study, with an equal number of schools and students from each school type. There are more
professional school classes in the study, however, due to a trend for these classes to be
smaller.

The study included a total sample of 5,563 10t grade students from a convenience sample
of 24 schools, 12 of each school type, from 124 classes in the city of Chengdu in the
Sichuan province in southwestern China. We chose this sample because the data contained
the desired information on social relations between sample members as well as data on
depression and depressive symptoms and because it was readily available to us.

Data collection—The data for this study was collected as pre-intervention, baseline
measurements of a larger parent study examining the efficacy of a school-based tobacco
prevention program focusing on social influences. All assessments were paper-based
surveys and all participants had active parental consent and student assent. Pre-intervention
assessments were collected prior to any intervention delivery, with the pre-test occurring
approximately one week prior to intervention implementation for those assigned to the
Program condition. The baseline survey was collected approximately one month prior to the
pre-test. There were two reasons for the two waves of pre-intervention data collection: 1) the
major holiday, Chinese New Year, occurred during that time and would have disrupted data
collection efforts and 2) the assessments were each fairly substantial and splitting the
measures between two surveys prevented students from becoming fatigued and improved
the quality of the data. However, for the purposes of this study, and due to the short time
between pre-intervention assessments and relative stability of the measures of interest over
such a short time period, the data is considered cross-sectional in nature.

Depressive symptoms (CES-D; Radloff, 1977)—The CES-D is a self-administered
scale containing 20 items. The answers to each item, which indicate the frequency of the
symptoms, are structured on a 4-point Likert scale ranging from 1 (Less than 1 day) to 4
(5-7 days). The answers are summed across all 20 items. The total scores can range from 0
to 60. The Cronbach’s alpha for the scale for the entire sample was good at o = 0.89.

Depression—Radloff’s (1977) original work using clinical diagnostic comparisons
suggested, and it was commonly accepted, that persons who score 16 or above were likely to
be clinically depressed; however, more recent studies suggest that the cut-point needs to be
raised to 24 or higher if the tool is to achieve appropriate diagnostic characteristics (Gotlib,
Lewinsohn, & Seeley, 1995; Roberts, Lewinsohn, & Seeley, 1991). The Mandarin-Chinese
version of the CES-D (MC-CES-D) has been validated and used in Hong Kong (Cheung &
Bagley, 1998) and among community samples of adolescents in Taiwan (Lin et al., 2008).
Yang and colleagues (2004) used the MC-CES-D in a two-phase survey for depressive
disorders among non-referred adolescents in Taiwan. They found that the adolescents with
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total MC-CES-D scores greater than 28 were more likely to have major depressive disorder
with or without functional impairment. Based on these previous studies, with similar
populations, the present study defined those adolescents whose MC-CES-D score was 28 or
higher as having significant depression (dichotomized depression outcome measure: 0 =
CES-D <28; 1= CES-D >28).

Social network measures—Sociometric procedures were used to obtain measures of
adolescents’ social network status. Peer nominations were used to collect information from
each student regarding peer status. Adolescents were asked to list up to five people in their
class who they considered their best friends. Students wrote the first and last names of their
friends. Similarly, students nominated the five people they considered to be the most liked
by people in their class. Peer nominations were later matched to study ids and names were
dropped from the data to protect confidentiality. These nominations were then used to
calculate network metrics for the study.

The simplest measure of network centrality is a count of the number of nominations a person
gives (out-degree) or receives (in-degree). People with more friends will tend to be more
central. The measure of network centrality used in this study (hypothesis 1) is in-degree,
because it is the more commonly used measure of peer status in the literature (for example,
see Bonacich, 1987; Borgatti, Carley, & Krackhardt, 2006; Krackhardt, 1992; Strauss &
Pollack, 2003) and also due to the methodological constraint on out-degree of allowing only
five, rather than unlimited, nominations. A standardized measure (to account for the
different classroom network sizes) of in-degree was calculated and used in the models for
this study.

In order to further explore social network status in a school classroom, researchers often
divide individuals into different status cafegories based on their social network nominations.
Network status categories are created to form a measure with a normal distribution, since the
underlying network measures are usually skewed left. Categorization of network data also
allows for more detailed examination of those on the fringes of the social network, as well as
those who are highly central to the network. Those who receive an “average” number of
nominations are of less interest in this type of analysis and often serve as the reference
group. Five social network status categories were created from the friend nomination data
for this study, similar to those created in past research (Almquist, 2009; Ostberg, 2003;
Ostberg & Madin, 2008). The first category included those who did not receive any
nominations. This group, the “marginalized” category, is usually considered at highest risk
for many negative health behavior outcomes and consists of those students whom no one
else has connected to the larger classroom social network. The second group consists of the
“peripheral” members of the network, who received one or two friend nominations. Figure 1
is an example of one classroom friend network. Those with marginal and peripheral status
end up around the edges of the network, with few and weak connections (typically one-way,
non-reciprocated nominations if any) to peer groups within the class. The “accepted”
category is the largest and includes those receiving three to five nominations. The “popular”
category are those with six or seven nominations and the “favorites” those who received
eight or more.

The same five status categories were created for the most liked nominations; however,
because the distribution for this type of nomination differs from the friend data, the
construction of the categories was different. Most liked nominations, often called
“sociometric popularity,” usually have a larger range than friend nomination data with more
network members receiving zero or only one nomination. A few network members usually
receive the bulk of the most liked nominations in a classroom (see Figure 2). Therefore, the
marginal category remains the same (no most liked nominations), but the other categories
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have slightly different cut-points (peripheral = 1 nomination; accepted = 2-4; popular = 5-8;
and favorite = 9 or more nominations).

The category cut-points for both the friend and most liked peer status measures were
determined by past research (Almquist, 2009; Ostberg, 2003; Ostberg & Modin, 2008),
theory and conceptual logic (e.g. students who receive no nominations are conceptually
different than those who receive even one nomination from a peer, which is why the
marginal category should always be the same — those with no nominations), and the
distribution of the data (hence, slightly different cut-points for the two different peer
nomination types was necessary in order to create peer status variables that each had a
normal distribution).

Demographic covariates and control variables—Variables controlled for in the
models include: socioeconomic status, age, female (female=1; male=0), and school type
(academic or professional). Socioeconomic status was calculated using both mother’s and
father’s education level and a measure of an adolescent’s disposable income.

Due to the large amount of research examining social cognitions, we know that an
individual’s perceptions of their social environment, acceptance, and competence can
contribute in a large way to depression-related outcomes (for review, see Jacobs, Reinecke,
Gollan, & Kane, 2008). Therefore, it was necessary to control for these perceptions in order
to determine if social network status contributes to depression independently of these social
cognitions. Perceived social self-efficacy was controlled for in the models and was measured
with the Perceived Social Self-Efficacy Scale (PSSE, Smith & Betz, 2000). This is a twenty-
five item scale that asks about confidence in your ability to perform social tasks, with items
structured on a 5-point Likert scale ranging from 1 (No confidence at all) to 5 (Complete
confidence). Answers were summed with total scores ranging from 1 to 125. Cronbach’s
alpha for the scale was good (a = 0.90). Smith and Betz (2000) suggested that the validity
and reliability data on the PSSE support the scale as a strong measure of social self-efficacy
across gender and ethnic groups. Further, Fan and colleagues (2010) recently validated the
scale in Chinese samples and found excellent psychometric properties, including a single-
factor structure, high internal consistency, high test-retest reliability, and acceptable
convergent and discriminant validities. These findings essentially replicated the original
findings from Smith and Betz (2000) on the scale. As would be expected, social network
status and Perceived Social Self-Efficacy were significantly correlated (r= 0.15 for friend in-
degree and r=0.18 for most liked in-degree, p<0.05 for both). However the correlations were
small to moderate, suggesting the measures are quantifying different aspects of an
adolescent’s social world (intra- versus interpersonal).

Data Analysis

Both multilevel linear and logistic regression analysis procedures were used to analyze the
data. Multilevel analysis was needed to explain individual-level outcomes with school and
class level characteristics. All analyses were done using STATA version 11 (StataCorp,
2009), with social network metrics calculated using UCINet (Borgatti, Everett, & Freeman,
1999).

To examine the first hypothesis, that in-degree centrality is negatively associated with
depressive symptoms, multilevel linear regression analyses were conducted, simultaneously
entering in-degree and the demographic and control variables in the level-one (fixed effects)
model and school type in the level-three (school-level random effects) model for depressive
symptoms. There were no level two (class level) variables, though level of analysis was
included in the random effects model.

Res Hum Dev. Author manuscript; available in PMC 2012 December 05.



1X31-)lew1a1ems 1X31-){Jewiaremsg

1Xa1-)lewarems

Okamoto et al.

Results

Page 7

Two other models were tested in the same fashion to examine hypotheses two and three, that
low social network status is positively associated with depressive symptoms. Dummy
variables for each status category were included in these models; Model 2 for status based
on friend nominations and Model 3 for status based on most liked nominations. The
accepted category served as the reference group. The two categories below “accepted,” the
“peripheral” and “marginal” categorizations serve as the /ow status measures mentioned in
the second and third hypotheses.

The final hypothesis was analyzed by multilevel logistic regression and examined the same
independent variables as the first three models. These final three models used an outcome
that was a dichotomized version of the CES-D score, with scores of >28 equal to one and all
other scores equal to zero (see Measures for further details of cut-scores).

Distribution of Demographic Characteristics and Main Study Variables

The participation rate for the study was high, with a 93.3% participation rate. Table 1
presents descriptive data for the sample. The average age of participants was 15.8 and the
mean SES, ranging from 1-10 on a composite measure including mother and father
education and allowance per week, was 4.4. The mean depressive symptoms score (CES-D;
range: 1-60) for the sample is 17.9. Using a cut-point score of 28 or greater on the CES-D
resulted in 16.8% of the sample reporting being depressed. The mean score on the perceived
social self-efficacy scale was 80.4 with a range of 1-125. The average number of friends a
student nominated was 3.7, and 3.5 was the average for most liked nominations. The most
friend nominations received by a single student was 17 and the most liked nominations
received by a single student was 40. About half of the sample (49.3%) had a friend network
status of “accepted,” whereas 33% had an “accepted” most liked network status.

Differences in Study Variables by School and Gender—A series of t-tests were
conducted to determine equivalence on the main study variables for adolescents in the
different school types and for males and females. Academic and professional school students
were significantly different on depressive symptoms, t(5369) = 5.29, p< 0.01, with those
attending academic schools having significantly higher CES-D scores (a mean score of 18.7
versus 17.1 for those in professional schools). There were also significant differences on the
social network measures for the different school types, with academic school students
nominating more friends, t(6068) = 5.41, p< 0.01, and most liked, t(4578) = 3.38, p< 0.01,
as well as being nominated more as friends, t(5688) = 3.51, p< 0.01. The only network
measure with no significant differences by school type was most liked nominations received.
Due to these significant baseline differences by school type, in particular the differences on
the outcome measures, all models were run separately for each school type.

Differences also existed between males and females on certain study variables. As would be
expected, depressive symptoms were significantly different, t(5369) = 5.13, p< 0.01, with
females reporting higher mean CES-D scores (18.6 versus 17.1 for males). Females
nominated more friends, t(6068) = 8.87, p< 0.01, and more people as most liked, t(4578) =
9.14, p< 0.01. Girls also received more friend nominations, t(5688) = 6.77, p< 0.01, than
boys, but boys received more nominations for most liked, t(5688) = 5.33, p< 0.01, than
girls. Again, due to these significant differences in the main variables, the models were run
separately for girls and boys in order to more fully examine the study hypotheses.
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Main Results

Multilevel linear regression analysis of social network status and depressive
symptoms—The first model tested hypothesis one, that in-degree is negatively associated
with depressive symptoms (see Model 1 in Table 2) indicating that those who receive more
nominations are less likely to report depressive symptoms. Perceptions of social self-
efficacy was the strongest predictor of adolescents’ depressive symptoms across all
subgroups. In-degree centrality was significantly associated with CES-D scores for the total
sample, B=-0.04, p< 0.01, and for the professional school sample, p=-0.05, p< 0.05. The
association, however, is driven primarily by the significant association found for
professional school girls, = -0.08, p < 0.01. Hypothesis one was not confirmed for
academic school students.

Model 2 examined hypothesis two, which stated that low social network status based on
friend nominations is associated with depressive symptoms, and resulted in mixed findings
(see Table 2). Both /ow status categories, marginal and peripheral, were positively
associated with CES-D scores, $=0.04, p < 0.05 for both, in the total sample. When
subgroups were analyzed separately, however, the results were different. Marginal status
was significant for professional students, = 0.07, p < 0.01), though was stronger for girls,
p=0.11, p< 0.01, with boys only showing a trend towards significance, p=0.05, p< 0.10.
For academic school students, the marginal categorization was not significantly associated
with depressive symptoms. Peripheral status was only significant for academic school girls,
B=10.07, p< 0.05. The categories indicating higher peer status, popular and favorite, were
not significantly associated with depressive symptoms. The one exception was a trend
towards a protective effect for academic school boys, p=-0.05, p < 0.10.

Model 3 in Table 2 examined hypotheses three, which stated that low social network status
based on most liked nominations is associated with depressive symptoms, and was not well
supported. Only marginal status was significantly associated with depressive symptoms for
academic girls, p=0.07, p< 0.05. This indicates, that for this sample, not being nominated
as a friendis more important than having peers consider one as /most liked in relation to
depressive symptoms.

Multilevel logistic regression analysis of social network status and
depression—Table 3 present the results for logistic regression analyses testing hypothesis
four, that the associations will be stronger between social network status and depression than
depressive symptoms. While direct comparisons between coefficients cannot be made, the
magnitude of the associations can be considered. The associations between in-degree and
depression show a similar pattern in this analysis as with the linear regression. Higher in-
degree is protective against depression, AOR=0.88, p < 0.01, with the association being
primarily driven by professional school girls, AOR=0.83, p < 0.05. The main differences
between the logistic and linear regression results appear for Model 2. While the pattern of
significant associations remain mostly the same, with professional school students showing
significant associations between lower social status and depression, AOR=3.30, p< 0.01 for
marginal and AOR=1.38, p < 0.05 for peripheral) and academic school students not showing
this, the additional information comes in the form of the magnitude of the associations. The
risk of depression for those who are marginal members of professional school social
networks is substantial, with marginal girls at greatest risk, AOR=4.71, p< 0.01, and with
marginal boys reporting fairly high risk as well, AOR=2.51, p < 0.01. Peripheral status
showed a trend towards significance for professional girls, AOR=1.39, p<0.10, but not for
boys.

Model 3 in Table 3 does not support an association between network status based on most
liked nominations, similar to the linear regression results, with one notable exception.
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Contrary to expectations, for professional school girls, those with popular status are at
greater risk for depression, AOR=1.68, p<0.05.

Discussion

This study examined the association between social network status and depressive
symptoms among Chinese adolescents. Consistent with previous research on social
integration and depressive symptoms, the findings support a negative association between
the more general measure of social network status, in-degree centrality for friend
nominations, and depressive symptoms. These findings indicate that the higher the in-
degree, the lower the depressive symptoms. Therefore, the more friend nominations an
adolescent received from their classroom peers, the fewer depressive symptoms they
reported. The specific hypothesis regarding /ow friend social network status and depressive
symptoms was also supported. Individuals with fewer friends, who are on the fringe of the
classroom social network, reported higher depressive symptoms. This is consistent with
previous research that has shown that a lack of integration is associated with depression
outcomes (Brendgen, Vitaro, & Bukowski, 2000; Falci & McNeely, 2009; Ueno, 2005).
This finding was primarily driven by professional school students, with significant
associations for both boys and girls, yet a stronger association for girls. For the most part,
high social status was not significantly associated with depressive symptoms or depression,
even in a negative direction. This indicates that while /ow social network status appears to
be a risk factor for depression outcomes, it does not necessarily follow that Aigh status is
protective.

However, there was one contrary finding regarding high status network members.
Professional school girls with popular status based on “most liked” nominations actually had
an increased risk for depression. There is some research supporting this finding; Falci &
McNeely (2009) reported adolescents with social networks that were either too small or too
large reported higher levels of depressive symptoms. They put forth the idea that for those
with high social status, higher depressive symptoms stem from a sense of duty or obligation.
They stated that more friends require more time and energy to maintain and “could result in
role strain.” Findings from this study indicate that this is the case for girls but not boys and
professional school students and not academic school students. Also, this was not the case
for peer status based on friend nominations.

Differences in study findings between social status based on friend nominations and status
based on most liked nominations indicates that these are distinct constructs that measure
unique aspects of an adolescent’s social status. Status based on friend nominations was more
significantly associated with depressive symptoms, indicating that close friendships are
perhaps a more important indicator for depression-related outcomes for Chinese adolescents.
However, there was one instance where “most liked” status was important, for professional
school girls, as mentioned previously. This finding suggests that while /owerfriend status is
a risk factor as would be expected, it may be Aigher most liked status that is a risk factor for
depression. Further explorations of the distinctions between these two social network
measures and their differential effect on depression outcomes are needed.

There are clear differences between the two school types in the relationship between social
network status and depressive symptoms. The associations are stronger for professional
school students. The Chinese school system is set up differently than Western school
systems, with academic school students required to spend many more hours per week
studying for college entrance exams. They also have more pressure put on them to do well
academically by their parents and teachers, and more competition from their classmates.
They have little free time to socialize, which may be one reason for the differences noted in
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the study. Professional school students have more free time and fewer pressures — though for
some, they may already consider themselves “failures” for not getting into an academic
school, which could present a unique risk factor for depressive symptoms on its own. While
academic school students, particularly the girls, report the highest levels of depressive
symptoms, they do not appear to be that closely associated with what occurs in their social
network. Dealing with school and family stress as well as gender role expectations could be
a larger factor in their depression outcomes; however, further study would be required to
examine this.

Study Limitations

The study presented several limitations that should be considered when interpreting the
findings. First, this study did not include measures of the quality or strength of a reported
relationship. It may be that the quality of social network ties can weight the relationship
between these measures and depressive symptoms. For example, it may not matter if an
individual has few friends if the quality of those friendships is very high, where friends
provide maximum support, feelings of closeness, and understanding. It may also be the case
that discrepancies between nominations given and received (for example, when a student
nominates a peer as a friend but is not nominated by that person in return) are more
important than the overall number of nominations to depressive symptoms.

Second, while the associations reported were significant, the effects were small. This could
potentially limit the meaningfulness of the findings; however some have suggested that
small effect size can still have practical applicability (Rosenthal, Rosnow, & Rubin, 2000).
Due to the cross-sectional nature of the data, causal direction cannot be determined. The
results can suggest avenues for future research, but cannot explain causal mechanisms
leading from social network status to depressive outcomes. Further study with longitudinal
data would enable a study of the evolution of the network over time and the relationship of
these temporal dynamics to depressive symptomatology.

The CES-D is a self report assessment of depressive symptoms, rather than a clinical
assessment of syndrome or disorder, therefore the findings of this study do not generalize to
populations who have diagnosable disorders and it is not possible to determine whether the
suggested relationships between social network status and depression-related outcomes are
important mechanisms operating in more clinical populations. Also, though the design and
measurement of the study enables examination of data from more than one source, which is
a considerable strength of the study, the social network nomination format was limited to
school-based peers which may not be the most influential peers for all youth.

Despite these limitations, the results confirm that social network status is significantly
associated with depressive symptoms for Chinese adolescents.

Implications and Future Directions

It has become clear that depression has an impact on adolescent adjustment and
psychological functioning (Petersen et al., 1993). Depressed mood and depressive symptoms
have been found to explain over two-thirds of the variance in adolescent well-being (Mahon
& Yarcheski, 2001). These and other findings (e.g. Harrington, 1998) indicate that even
relatively mild depressive symptoms can result in impaired functioning. Therefore, those
with sub-clinical depressive symptoms during adolescence need to be considered at
increased risk for negative outcomes.

The developmental importance of peer relations places a premium on understanding their
influence on the etiology and psychopathology of health behavior. The study of physical and
mental well-being must include consideration of the importance of context, and during
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adolescence the context is inherently social. Peer relationships among adolescents are
commonly organized hierarchically. The daily social world of youth often carries a specific
social order with rewards and penalties depending on the skill with which an adolescent
navigates this environment. The peer status of youth has been linked to mental health and
negative health behaviors into young adulthood (Michell & Amos, 1997; Ostberg, 2002;
Roff & Wirth, 1984). Both friendship ties and the overall structure of the social network, in
addition to individual social status, have been found to influence adolescent health (Ueno,
2005; Kiesner, 2002). This suggests that the organization, structure, and distribution of
social status among peer groups can influence adolescent development.

The results show that social network centrality and social network status are significantly
associated with both depressive symptoms and depression for the total sample of Chinese
adolescents, but it was clear when examining the models by the different subgroups that
there are noticeable differences in magnitude and meaningfulness for these groups. Chinese
youth experience unique social environments that, in some regards, are quite different from
Western youth. As much of the previous work on the effects of social status on depression
outcomes has been conducted with Western cultures, this study adds to the work by
examining these hypotheses in a collectivist, Eastern culture. The meaning and influence
social interactions have for Chinese adolescents may affect their association with depressive
symptoms. This is a promising avenue for future work, as the impact of rapid social and
cultural changes in China is still unclear and rates of psychological distress and outcomes,
such as depression and suicidal behavior is on the rise (Daly, 2009).

Prevention work with youth often takes a “social influences” approach. The findings from
this study suggest that a social network perspective could help to increase the effectiveness
of programs aimed at preventing adolescent depression-related outcomes. Lower social
network status is associated with increased risk, so increasing social integration within a
classroom, particularly for those on the fringes of the network may help to decrease
depression. Creating a social environment that values acceptance and inclusion could go a
long way in decreasing the depressive symptoms of an adolescent at risk. The findings can
also help to identify those at the highest risk, who could benefit from more intensive or
targeted intervention.

Many factors have been found to increase vulnerability to depression for adolescents and
many of the problem behaviors that prevention research has targeted have been linked to
depression as well. While depression is generally conceptualized as an individual disorder
with a strong focus on problematic thoughts and perceptions, maladaptive interpersonal
functioning also contributes to its development and progression. Preventing distress and
dysfunction in the social networks of youth at risk for depression, as well as improving
interpersonal competencies, should be a key aim of future prevention work focusing on this
developmental period.

This paper illustrates the contribution that social network analysis can provide to studies
examining human development. Some of the earliest antecedents of social network analysis
were studies conducted by researchers interested in developmental issues (see Bott, 1928;
Hagman, 1933; Wellman, 1926), so a rich history links these two fields. The evolution of
social network analysis again provides developmental studies with a useful methodology
that allows for a more detailed study of social processes that goes beyond the “self”
perspective. The social environment remains important throughout the life course, yet differs
and changes across developmental periods; social network analysis is a practical and
informative methodology that is uniquely equipped to examine the impact of this
environment on human development.
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MNode Size =
Nominations Received

Figure 1.

Classroom Friend Network Example

*Note that FV = Favorite; PP = Popular; A = Accepted; PR = Peripheral; M = Marginal
**Curved lines represent one-way friend nominations, straight lines represent mutual friend
nominations
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Figure2.

Classrooom Most Liked Network Example

*Note that FV = Favorite; PP = Popular; A = Accepted; PR = Peripheral; M = Marginal
**Curved lines represent one-way friend nominations, straight lines represent mutual friend
nominations
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Table 1
Sample Characteristic
Total Academic  Professional  Girls Boys Range
Schools 24 12 12
Classes 124 56 68
Mean class size (SD) 51.8(12.2) 55.6(13.8) 48.3(9.3)
Gender
Male (%) 50.3% 49.4% 50.9%
Female (%) 49.7% 50.6% 49.1%
Mean Age (SD) 158 (0.72) 157 (0.64) 16.0(0.77)  15.7(0.70) 15.9(0.73) 13-19
Mean SES (SD) 4.4 (15) 5.0 (1.5) 3.8(1.2) 4.4 (15) 4.4 (15) 1-10
Mean CES-D Score (SD) 17.9(11.0) 187 (11.4) 17.1(105)  18.6(11.4) 17.1(10.5) 0-60
CES-D Score > 28° (%) 16.8% 21.7% 16.2% 21.5% 16.2%
Mean PSSE (SD) 80.4(19.9) 80.8(20.4) 80.0(19.5) 80.3(18.6) 80.6(21.3) 1-125
Social network measures
Mean friend nominations (SD) 3.7(24) 4.0(2.3) 3.8(2.3) 4.1(2.2) 3.7(2.3) 0-17
Mean friends nominated (SD) 3.7(2.0) 3.9(1.9) 3.6(2.1) 4.0(1.8) 35(2.1) 0-5
Mean most liked nominations (SD) 3.2(4.3) 3.5(4.5) 35(4.3) 32(4.2) 3.8 (4.6) 0-40
Mean most liked nominated (SD) 3.5(1.9) 3.6(1.8) 35(1.9) 3.8(1.8) 3.3(1.9) 0-5
Friend social network status (%)
Marginalized (0 friend noms.) 3.0% 2.4% 3.2% 2.0% 3.7%
Peripheral (1-2 noms.) 11.7% 25.7% 28.3% 23.4% 30.8%
Accepted (3-5 noms.) 49.3% 47.1% 46.8% 49.3% 44.3%
Popular (6-7 noms.) 28.8% 17.2% 15.0% 17.5% 14.7%
Favorite (8+ noms.) 7.2% 7.6% 6.7% 7.8% 6.5%
Most liked network status (%)
Marginalized (0 most liked noms)  21.0% 22.3% 19.7% 24.6% 17.3%
Peripheral (1 nom.) 20.1% 20.1% 20.0% 20.3% 19.8%
Accepted (2-4 noms.) 33.0% 31.5% 34.5% 31.2% 34.9%
Popular (5-8 noms.) 15.7% 14.7% 16.7% 14.9% 16.7%
Favorite (9+ noms.) 10.2% 11.4% 9.1% 9.0% 11.3%

a . . :
SES was measured by calculating the mean of the answers on three questions for each student. Two questions asked about father’s and mother’s
highest level of education (1-7) and the third question asked about allowance per week (1-10).
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