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Abstract

Maltreated youth are at risk for exposure to online sexual content and high-risk sexual behavior, 

yet characteristics of their online social networks have not been examined as a potential source of 

vulnerability. The aims of the current study were: 1) to test indicators of size (number of friends) 

and fragmentation (number of connections between friends) of maltreated young adults’ online 

networks as predictors of intentional and unintentional exposure to sexual content and offline 

high-risk sexual behavior and 2) to test maltreatment as a moderator of these associations. 

Participants were selected from a longitudinal study on the effects of child maltreatment (n=152; 

Mean age 21.84 years). Data downloaded from Facebook were used to calculate network variables 

of size (number of friends), density (connections between friends), average degree (average 

number of connections for each friend), and percent isolates (those not connected to others in the 

network). Self-reports of intentional and unintentional exposure to online sexual content and 

offline high-risk sexual behavior were the outcome variables. Multiple-group path modeling 

showed that only for the maltreated group having a higher percent of isolates in the network 

predicted intentional exposure to online sexual content and offline high-risk sexual behavior. An 

implication of this finding is that the composition of the Facebook network may be used as a risk 

indicator for individuals with child-welfare documented maltreatment experiences.
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Introduction

It is well-established that individuals who have experienced childhood maltreatment (i.e., 

physical abuse, sexual abuse, emotional abuse, and neglect) are more likely to engage in 

offline high-risk sexual behaviors than nonmaltreated youth (Fergusson, Horwood, & 

Lynskey, 1997; Gilbert et al., 2009; Tubman, Oshri, Taylor, & Morris, 2011). Similar 

associations have also been found between maltreatment and online sexual risk behaviors 

such as posting sexually suggestive photos, viewing sexually explicit content, and online 

sexual interactions with strangers (Noll, Shenk, Barnes, & Haralson, 2013). Importantly, the 

proliferation of the internet and social media has resulted in a new way through which 

maltreated youth are exposed to and may access sexual content, potentially amplifying the 

risk for early sexual activity and sexual risk behavior in this already vulnerable population. 

The research delineating the influence of online communication modalities on sexual 

behavior is still emerging, although evidence shows in normative samples heightened levels 

of exposure to sexual content in the media predicts early onset of intercourse (Brown et al., 

2006) a known precursor to sexual risk behavior (Adimora, Schoenbach, Taylor, Khan, & 

Schwartz, 2011; O’Donnell, O’Donnell, & Stueve, 2001). Research also shows adolescents 

use online communication to find information and advice about sexual issues 

(Subrahmanyam, Greenfield, & Tynes, 2004). Unfortunately the use of online venues to 

discuss sexual topics may also lead to exposure to unwanted sexual content and solicitation, 

a risk that is particularly pronounced for those with childhood maltreatment experiences 

(Wells & Mitchell, 2008). As a large part of interpersonal interactions now occur online, 

understanding how online social network characteristics are associated with both online and 

offline sexual risk behavior will aid in the identification of those most vulnerable.

Child Maltreatment and Social Networks

Child maltreatment is well documented to disrupt normative interpersonal interactions as 

shown by aggressive and conflictual interactions (Cicchetti & Toth, 2005; Parker & Herrera, 

1996), fewer same-age friendships (Salzinger, Feldman, Hammer, & Rosario, 1993), and 

smaller social support networks than non-maltreated youth (Green et al., 2012; Negriff, 

James, & Trickett, 2015). These deficits stem from a failure of the caregiver-child 

relationship that is present in instances of childhood maltreatment (Cicchetti & Toth, 2005). 

Insufficient or inconsistent responsivity by the caregiver leads to deficits in emotion 

regulation and recognition as well as negative-bias attributions to neutral behavior (Cicchetti 

& Rogosch, 2001; Dannlowski et al., 2013; Repetti, Taylor, & Seeman, 2002). In 

combination with insecure attachment schema (Cicchetti & Barnett, 1992), this may 

contribute to difficulties in both developing and maintaining interpersonal relationships for 

maltreated youth.

The online environment may provide an opportunity for maltreated youth to overcome the 

interpersonal deficiencies that hamper offline relationships. For example, research on 

individuals with social skills deficits shows that online interactions may mitigate some of the 

issues present in face-to-face interactions (Caplan, 2005). For maltreated youth, their 

inappropriate interactional style (i.e., aggressive or withdrawn) and deficits in emotion 

processing may not hinder online communications, thus allowing them to develop an online 
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social network. On the other hand, as with offline friendship formation (McPherson, Smith-

Lovin, & Cook, 2001), the selection of online friends is likely guided by homophily 

(Lonnqvist & Itkonen, 2016). Given the higher rates of risk behavior among maltreated 

youth (Dubowitz et al., 2016; Horan & Widom, 2015; Shin, 2012), their self-selected online 

networks may contain individuals who also engage in high-risk behaviors. While these 

intricacies need to be investigated, difficulties in interpersonal interactions may also be 

reflected in the more easily attainable information about the size and connectedness of the 

network. These structural characteristics may yield important insights about predictors of 

risk, yet no studies have examined the effect of maltreatment on the structure of online social 

networks nor what the implications of network differences may be.

Social Network Sites and Sexual Behavior

Developing and maintaining successful interpersonal relationships and social support 

networks are key developmental tasks (Steinberg, 2004) and Social Network Sites (SNSs) 

are now a significant consideration in the study of these salient developmental skills 

(Subrahmanyam, Reich, Waechter, & Espinoza, 2008). According to the most recent data 

from the Pew Research Center, 75% of young adults have a profile on at least one SNS and 

90% use social media (Lenhart, 2015). As digital media and SNSs become increasingly 

integrated into the lives of youth, communication between peers is also moving to these 

venues and the content they are exposed to online may influence acceptance of sexual risk 

behavior. For example, a study of college students found that exposure to sexually 

suggestive Facebook photos promoted favorable attitudes towards unprotected sex (Young & 

Jordan, 2013). A concern is that exposure to online sexual content can have consequences 

for offline sexual risk behavior. Studies have shown that exposure to sexually explicit media 

(e.g., internet pornography) has been linked with earlier sexual debut and multiple sexual 

partners (Braun-Courville & Rojas, 2009; Kraus & Russell, 2008). However, not all youth 

may be actively seeking out sexual content online (Bleakley, Hennessy, Fishbein, & Jordan, 

2008) and there are many who experience unwanted exposure. Estimates for unwanted 

exposure to online sexual content range between 21% and 66% (Braun-Courville & Rojas, 

2009; Wolak, Mitchell, & Finkelhor, 2007; Ybarra & Mitchell, 2005) and unwanted 

exposure has been linked with online sexual solicitation and offline interpersonal 

victimization (Wolak et al., 2007). Taken together, this line of research shows that online 

exposure to sexual content (whether intentional or unintentional) has implications for offline 

sexual behavior. However, further work is needed to discern the specific sources of online 

risk.

Child Maltreatment and Sexual Risk Behavior

Research shows that individuals who have experienced maltreatment are a particularly 

vulnerable group to both online exposure to sexual content and offline sexual risk behavior. 

Childhood maltreatment has been found to predict solicited and unsolicited online sexual 

advances (Noll et al., 2013; Wells & Mitchell, 2008), early sexual debut, and heightened 

rates of multiple sex partners, unprotected sex, and sexually transmitted disease (Fergusson 

et al., 1997; Gilbert et al., 2009; Tubman et al., 2011). Maltreated youth have also been 

found to seek out sexual content online at higher rates than non-maltreated youth and are at 

higher risk for online sexual victimization (Wells & Mitchell, 2008). Maltreated youth are a 
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group that is at risk for exposure to online sexual content and high-risk sexual behaviors 

(Noll et al., 2013), and studies indicate they are more likely to become enmeshed in deviant 

peer groups than nonmaltreated youth (Fergusson & Horwood, 1999). Understanding how 

characteristics of online social networks may amplify vulnerability for sexual risk behavior 

can lead to targeted interventions for maltreated youth.

Social Network Analysis

Social network research has developed a substantial body of evidence that documents the 

characteristics of various types of networks and how these properties may influence attitudes 

and behaviors. Generally, social network analysis either uses sociometric (i.e., all individuals 

within a specified community such as a school) or egocentric networks (i.e., individual’s 

self-report of their network members) to examine characteristics of the network as predictors 

of specified outcomes. For egocentric networks, the network characteristics are calculated 

for each person in the study then entered into statistical models as predictors. This type of 

analysis yields insights into the individual differences in network structure that may 

influence behavior. For example, studies have shown that the prevalence of substance use 

(i.e., a higher number of substance–using alters) within egocentric networks is predictive of 

individual substance use (Valente, 2010; Valente, Fujimoto, Soto, Ritt-Olson, & Unger, 

2013; Valente & Vlahov, 2001). Similarly, in a study of homeless youth a higher number of 

prosocial peers (condom users) in the network reduced the odds of unprotected sex (Rice, 

Milburn, & Rotheram-Borus, 2007).

Social Network Indicators of Risk Outcomes—While there are a myriad of social 

network metrics, size and fragmentation have accumulated the most evidence as indicators 

of risk. In an egocentric network, size is simply the number of friends in the network while 

fragmentation indicates how tightly connected the network is. Common indicators of 

fragmentation are density, (the total number of possible ties in the network/actual number of 

ties) and the number or percent of isolates (those not connected to others in the network). A 

more tightly connected network will allow information to pass more readily between 

members increasing exposure to potentially risky content (Valente, 2010). Both size and 

fragmentation of the network have been linked with risk behavior such as substance use 

(Ennett et al., 2006) and risky sexual behavior (Neblett, Davey-Rothwell, Chander, & 

Latkin, 2011). While the current study focuses on high-risk sexual behavior, inclusion of 

substance use will provide a more complete review of possible network influences on risk 

behavior particularly because the two risk behaviors are often correlated (Graves & Leigh, 

1995; Kinsman, Romer, Furstenberg, & Schwarz, 1998; Lowry et al., 1994). In a 

longitudinal study of 5,104 adolescents, those not connected to the rest of the network (i.e. 

isolates) were the most likely to use substances. Additionally, higher network density (a 

more interconnected network) was related to lower substance use providing evidence that 

social embeddedness may actually constrain substance use (Ennett et al., 2006). In a sample 

of 513 African American women, larger offline networks were associated with risky sex 

partners and multiple sex partners in the past 90 days (Neblett et al., 2011). In terms of 

online networks, the evidence is still emerging. The few studies that have been completed 

show that denser online networks and larger network size were associated with alcohol use 

among young adults (Cook, Bauermeister, Gordon-Messer, & Zimmerman, 2013) and 
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denser online networks predicted recent unprotected vaginal intercourse (Cook, 

Bauermeister, & Zimmerman, 2016). Although not specific to sexual risk behavior, another 

study found that adolescents with online friends that drink were at higher risk for drinking 

(Huang et al., 2014). Only one study has examined maltreatment as a predictor of online 

network structure. This study found that in a sample of young women, having a less 

interconnected network (higher clustering coefficient) mediated the association between 

self-reported sexual abuse and fewer alcohol use problems (Oshri, Himelboim, Kwon, 

Sutton, & Mackillop, 2015). Although these studies are the first steps to understanding 

connections between online social networks and risk behavior, none have investigated 

whether online social network characteristics predict exposure to online sexual content or 

high-risk sexual behavior for young adults with a history of child-welfare documented 

maltreatment.

The Current Study

Maltreated youth are at higher risk for online victimization and engagement in sexual risk 

behavior, yet no studies to date have examined the structure of their online social networks 

and whether network characteristics predict sexual risk outcomes. Many youth may use the 

convenience or secrecy of the internet to explore their emerging sexuality (Subrahmanyam et 

al., 2004). They may select online friends who suit these goals, however the result may be 

exposure to and engagement in risky sexual behavior. Due to the high prevalence of SNS use 

among today’s youth, studies of sexual risk behavior must consider the influence of online 

friends in order to develop a comprehensive understanding of the etiology. This is 

particularly critical for individuals with a history of maltreatment. Based on these gaps in the 

literature, the aims of the current study were: 1) to test indicators of size and fragmentation 

of the online network as predictors of intentional and unintentional exposure to online sexual 

content and high-risk sexual behavior and 2) to test maltreatment as a moderator of these 

associations. It was hypothesized that larger networks would be associated with more 

exposure to online sexual content and higher levels of high-risk sexual behavior. In terms of 

fragmentation, the evidence is mixed. Therefore, we could not definitively hypothesize 

expected associations. We also expected that maltreatment would amplify these effects due 

to the likelihood that maltreated youth’s networks would contain more antisocial individuals 

(Herrenkohl, Huang, Tajima, & Whitney, 2003). These questions were examined using a 

sample of young adults with documented child-welfare maltreatment in childhood and a 

comparison group from the same neighborhoods.

Research Design and Methods

Participants

For the current study, a pilot sample was drawn from an ongoing longitudinal study 

examining the effects of maltreatment on adolescent development. The original longitudinal 

study enrolled 454 adolescents aged 9–13 years at baseline (n=303 maltreated, n=151 

comparison; 241 males and 213 females). The cross-sectional pilot assessment took place 

approximately 11 years after baseline when the participants were mean age of 21.84 years 

(SD=1.46). The participants for the pilot study were selected from all those enrolled in the 

larger study and restricted to those participants who had a current Facebook profile and/or 
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completed the online survey. The study design required approximately equal number of 

maltreated and comparison participants, which deviated from the original proportions of the 

full sample. This resulted in a sample of n=152 for the current study (n=78 maltreated, n=74 

comparison; males=63 females=89). The ethnic/racial composition of the final pilot sample 

was Black (39%), Latino (37%), White (11%), and Biracial (13%), which was similar to the 

distribution at baseline for the full sample.

Recruitment—The maltreatment group was recruited from active cases in the Children and 

Family Services (CFS) of a large west coast city. The inclusion criteria were: (1) a new 

substantiated referral to CFS in the preceding month for any type of maltreatment; (2) child 

age of 9–12 years; (3) child identified as Latino, African-American, or Caucasian (non-

Latino) (4) child residing in one of 10 zip codes in a designated county at the time of referral 

to CFS. With the approval of CFS and the Institutional Review Board of the affiliated 

university, potential participants were contacted and asked their willingness to participate. 

Of the families referred by CFS, 77% agreed to participate.

Child Welfare case records were abstracted to ensure the maltreated sample experienced 

documented maltreatment (physical abuse, sexual abuse, emotional abuse, or neglect). The 

Maltreatment Classification Abstraction Instrument was used to code the case record data 

and classify maltreatment types (details are described in [withheld for blind review]). 

According to information abstracted from the CFS case records, most children in the 

maltreated group experienced multiple forms of maltreatment and had multiple referrals as 

well. The majority (76.6%) of the maltreatment sample experienced neglect in some form, 

51.5% experienced physical abuse and/or emotional abuse, and 19.8% experienced sexual 

abuse. On average, the participants had experienced two types of maltreatment and four 

referrals to CFS.

The comparison group was recruited using names from school lists of children aged 9–12 

years residing in the same 10 zip codes as the maltreated sample. Comparison caregivers 

were contacted the same way as the maltreated group. Comparison families confirmed they 

had no previous or ongoing experience with child welfare agencies. Approximately 50% of 

the comparison families contacted agreed to participate.

For the pilot study, study participants were contacted by phone by research personnel. 

Contact was attempted for all enrolled participants (N=433; 21 requested to be dropped from 

the study at Time 2 or Time 3) and continued for one year, while taking care to maintain the 

planned design of equal numbers in the maltreated and comparison groups. Of those 

contacted, 26 declined to participate, 3 were deceased, 5 were in the military and unable to 

have contact, 4 were incarcerated, one was likely in Mexico with no contact, and one was in 

a treatment facility. In addition, 18 were consented and given the study instructions but did 

not complete any section of the assessments. There were 76 who did not complete the 

previous timepoint (Time 4), none were able to be reached. Of the remaining 300, there were 

152 participants who completed at least some part of the study assessment, while the 

remaining 148 could not be reached (either because no contact information could be located 

or the participant would not return our messages). Multiple methods were used to locate and 
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contact participants: back-up contacts (given by participant at previous assessments), 

Facebook messages, texts, email, and internet database searches (e.g., pipl, spokeo).

Demographic Composition of the Pilot Sample—Within the pilot sample, the 

demographic characteristics of the maltreated and comparison groups were very similar. 

Chi-square tests showed there were no differences in the proportion of males and females in 

each group nor in the ethnic composition of each group (see Table 1). Based on these data 

the pilot sample is very similar to the full sample which provides confidence the findings are 

not biased by the selection of the pilot sample.

Although none of the data from previous assessments with the full sample was used in the 

current study, chi-square analyses were conducted to determine if there were any significant 

differences in the composition of the pilot sample versus the full sample. Demographic 

variables were group (maltreated vs comparison), sex (male, female), and ethnicity (Black, 

Hispanic, White, Biracial). Analyses showed that fewer maltreated youth and males were 

selected for the pilot sample versus the proportions in the full sample (p<.05). In part this is 

due to the equal proportion of maltreated and comparison youth required for the pilot study 

design versus the 2/3 maltreated that were enrolled in the original sample. Nonetheless, both 

of these variables would have biased the outcome variables upward, such that inclusion of 

more maltreated youth or more males would result in more variability.

Procedures

Facebook data were downloaded via an application developed for the current study. After 

verbal consent was obtained from the participant over the phone, the research staff emailed 

the participant the URL for the Facebook application to access from their personal computer 

on their own schedule. Consent documents were available at this web address should the 

participant have wanted to view or print them. Whenever the participant had time they 

simply clicked the button “Login with Facebook” and a window appeared for the participant 

to enter their Facebook login and informed them of the permissions and data accessed by the 

application (photos, videos and private messages were not accessed). The application ran in 

a series of seven steps and apprised the participant of the progress and completion. The 

participant did not need to be at the computer for the application to run. Depending on the 

amount of data, the time needed to complete the Facebook application ranged from 5 

minutes to 10 hours (average time was about 2 hours). The Facebook application 

downloaded the list of Facebook friends, the list of mutual friends (i.e., whom on the friend 

list were friends with each other), and the participants’ Timeline data (included posts, 

comments, likes, etc.). This information was used to create the Facebook friend network for 

each participant. All Facebook data was downloaded between 2013 and 2015.

Following the completion of the Facebook application, each participant was sent a link to an 

online survey (hosted by the Qualtrics platform) specific to that participant containing the 

names of 5 friends drawn from the Facebook data. The survey included questions about 

those online friends, 5 offline friends, and self-reported substance use, delinquency, peer 

delinquency, sexual activity, and demographics. After completion of the Facebook 

application and Qualtrics survey the participants were compensated $75 for their 
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participation by check or gift card. All procedures were approved by the Institutional Review 

Board of the affiliated university.

Measures

Facebook Friends Egocentric Network—In the present study two networks were 

defined: 1) the full Facebook friends and 2) the 12 month Facebook friends. The first 

reflected the entire Facebook network and may have included a number of people whom the 

participant no longer communicated with but has not “defriended.” The second reflected the 

friends whom the participant actively communicated with in the past 12 months and was 

based on the expectation that those friends with whom they have had recent communication 

would be more influential. Because Facebook communication can be quite variable, we 

chose 12 months to allow for a more thorough inclusion of recent Facebook friends. 

Although the term “Facebook friends” was used in the present study to refer to the network 

members, by the convention set by Facebook the “Friend list” includes friends, family 

members, and acquaintances, i.e., any individual the user has “friended.” The full network 

was created using the mutual friends list downloaded using the Facebook application. This 

supplied a list (i.e., edgelist) containing all ties between the participants’ Facebook friends 

(excluding the participant). For example, the edgelist may show that Friend 1 was friends 

with Friend 2, Friend 3, and Friend 7 whereas Friend 2 was friends with Friend 1, Friend 4, 

and Friend 6. This captured all possible ties between friends in the Facebook network. The 

second network, 12-month Facebook friends, included only those friends whom the 

participant had some type of Facebook communication with in the past 12 months. Based on 

the data available on the Timeline “communication” was defined as: friend post TO 

participant, friend post FROM participant, friend comment on participant post (tags and 

likes were not included as they were not explicit communication).

For the purpose of the current study two structural characteristics were examined that have 

been linked with offline risk behavior: size and fragmentation of the network. Size was the 

number of friends in the network, and in the case of SNSs this was defined as the number of 

“Facebook friends”. Fragmentation was measured using three indicators: (1) density of the 

network (the number of total possible links between friends/number of actual links between 

friends), (2) average degree (average number of ties each friend had to participant’s other 

friends), and (3) percent isolates (percent of friends not connected to participant’s other 

friends).

Exposure to Online Sexual Content—The Online Experiences Scale measured 

intentional and unintentional exposure to online sexual content (Noll et al., 2013). The 

“Intentional exposure” scale contained 8 items such as “I like going to websites that include 

sexual stuff”; the “Unintentional exposure” scale contained 10 items such as “people have 

started sexual conversations with me online.” Answer options were on a 5-point scale from 

“strongly disagree” to “strongly agree.” Each scale was summed with higher scores 

indicating more exposure to sexual content; possible scores ranged from 0–32 for the 

unintentional scale and 0–40 for the intentional scale. For this sample the Cronbach’s alpha 

was .89 for the unintentional scale and .82 for the intentional scale.
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High-Risk Sexual Behavior—Participants self-reported sexual behavior using the Sexual 

Attitudes and Activities Questionnaire (Noll, Trickett, & Putnam, 2003). Eleven “yes/no” 

items indicating different high-risk sexual behaviors (e.g., have you ever had sexual 

intercourse without a condom; have you ever had sexual intercourse in a one-night stand 

relationship) were summed to yield a composite score indicating the number of high-risk 

sexual behaviors.

Covariates—Participants were asked the amount of time spent on SNSs in a typical day. 

Weekday and weekend were assessed separately and five answer options ranged from 

“none” to “more than 10 hours.” Weekend and weekday time were summed to for a 

composite of “time spent online”. Age was calculated based on birthdate and the date the 

participant finished the online survey.

Data Analysis

Social network techniques were used to compute structural network characteristics for each 

participant’s Facebook network (full network and 12-month network). Using the Statnet 

package (Handcock et al., 2016) in the R statistical program the following network 

characteristics were calculated: size (number of friends), density (number of possible ties 

between friends/number of actual ties), average degree (average number of ties each friend 

in the network has), and percent isolates (percent with no ties to others in the network). Two 

example networks are shown in Figure 1 (excluding the participant) to demonstrate these 

network metrics. Both networks are the same size (n=6), but differ on density, average 

degree, and percent of isolates.

Using Mplus (Muthen & Muthen, 2014), a multiple-group path model was tested which 

included the four network variables (size, density, average degree, and percent isolates) as 

predictors of high-risk sexual behavior, unintentional exposure, and intentional exposure 

scales (included as manifest variables; see Figure 2). Sex, age, and time spent online 

(weekday and weekend combined), were entered as covariates with direct effects on the 

three outcomes. By default, Mplus estimates the correlations between exogenous variables 

(e.g., network variables and covariates) and between residual variances (i.e., intentional 

exposure, unintentional exposure, and high-risk sexual behavior). The Maximum-

Likelihood-Robust (MLR) estimator was used to address multivariate non-normality. 

Moderation effects were examined using multiple-group analysis which estimates the model 

parameters simultaneously for the maltreated and comparison groups. Moderation is 

indicated by a significant change in the Chi-square statistic when a specific parameter is 

constrained to equality across groups. Significance levels were set to p<.05 and trend level 

significance was reported for p<.10.

Results

Preliminary Analyses

Missing data—Of the 152 participants who completed some section of the pilot study, 129 

completed some or all of the Facebook app (either friend list or friend list and timeline), 114 

completed both the Facebook app and the survey, and 23 completed only the survey. There 
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were 106 with no missing data. Item level missingness on the outcome measures was 

handled using the k-Nearest Neighbor imputation within the VIM package for R (Templ, 

Alfons, & Kowarik, 2010). The amount of item level missingness was less than 1%. The 

path models were able to use the full sample (n=152) because Mplus uses Full Information 

Maximum Likelihood (FIML) estimation to address variable level missingness. Under 

assumptions of Missing at Random or Missing Completely at Random FIML results in 

unbiased parameter estimates and standard errors (Arbuckle, 1996).

Descriptives—Correlations were computed between all study variables. As expected 

many of the network variables were significantly correlated for both the full and 12-month 

network (see Table 2). On the other hand, none of the outcome variables were correlated 

with any network variables. Maltreatment was negatively correlated with average degree (r= 

−.28, p<.01) and positively with percent isolates (r= .35, p<.01) only for the 12-month 

network. The direction of the coefficients indicated that having been maltreated was 

associated with lower average degree and a higher percent isolates. The mean number of 

hours spent on SNSs was 2.21(SD=1.20) for weekday and 2.36 (SD=1.38) for the weekend 

and was not significantly different between maltreated and comparison participants This was 

equivalent to approximately 3.5 hours as the scale ranged from 0–10 with 2=1 to 3hrs and 

3=4 to 6 hrs.

Mean Group Differences—Independent samples t-tests showed no mean differences 

between maltreated and comparison groups for the full network. For the 12-month network 

there were two significant differences, the maltreated group had lower average degree (p<.

01; Cohen’s d=.58) and higher percent of isolates (p<.01; Cohen’s d=.65). All results are 

shown in Table 3.

Network Predictors of Sexual Risk Variables

For each network (full and 12-month) the path model was calculated with all parameters 

unrestricted between maltreated versus the comparison groups, then the parameter between 

each independent and dependent variable was restricted to equality across groups in turn 

(resulting in 12 separate one-degree-of-freedom nested chi-square difference tests). All 

parameter estimates can be found in Table 4.

Full Network—For the full network, there was a significant moderation effect for the 

parameter between percent isolates and intentional exposure to online sexual content (Δχ2 

(df)=5.41 (1), p<.05) and between percent isolates and high-risk sexual behavior (Δχ2 

(df)=5.67 (1), p<.05). The coefficients indicated that, only for the maltreated group a higher 

percent of isolates in the network predicted higher levels of intentional exposure to online 

sexual content (β= .40, p<.01) and more high-risk sexual behavior (β= .30, p<.05). There 

were trend moderating effects for the parameter between average degree and both intentional 

and unintentional exposure to online sexual content (Δχ2 (df)=3.73 (1), p=.05 and Δχ2 

(df)=3.76 (1), p=.05., respectively). The coefficients indicated there was a significant 

association for the maltreated group (intentional β= .71, p<.01; unintentional β= .54, p<.01) 

but not for the comparison group (intentional β= .05, ns; unintentional β= −.10, ns).
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12-Month Network—For the 12-month network, only a trend level moderating effect was 

found for the parameter between average degree and unintentional exposure to online sexual 

content (Δχ2 (df)=3.25 (1), p=.07). However, the parameter coefficient was not significant 

in either the maltreated or comparison group (see Table 4).

Discussion

Maltreated individuals are at particular risk for offline maladaptive interpersonal 

relationships yet little is known about their online social networks. Given the prominence of 

social media in the lives of youth and young adults, there is significant benefit to 

determining how the characteristics of online social networks may put online users at risk. 

The findings from the current study show that particular network properties are associated 

with exposure to online sexual content and high-risk sexual behavior for individuals with 

child-welfare documented maltreatment experiences. Online networks may represent 

another source of risk for those with maltreatment experiences.

Child Maltreatment and Online Social Network Characteristics

The current findings showed few differences in the structural properties of the online 

network between the maltreated and comparison groups. There was a higher percent of 

isolates only in the 12-month networks of maltreated young adults. This may be an artifact 

of multiple placements or residential instability associated with child welfare involvement 

(U.S. Department of Health and Human Services, 2013) ([reference withheld for blinded 

review]). In the present study, approximately 50% of the maltreated sample were in out-of-

home care. Frequent change of residence will likely yield a more fragmented network of 

individuals who do not know each other, a supposition that is congruent with data showing 

that the networks of maltreated youth are more insular (Salzinger et al., 1993). The only 

other group difference was a lower average degree within the 12-month network for the 

maltreated group. This difference of approximately 10 fewer ties, on average, for each 

network member may reflect substantive differences between the individuals comprising the 

online networks of maltreated versus comparison youth. For example, the fewer overall ties 

for each network member may indicate that, like the maltreated participant, the network 

members also have difficulties forming and/or maintaining interpersonal relationships 

(Cicchetti & Toth, 2005). Additionally, the fact that this group difference for average degree 

was found only for the 12-month network strengthens these suppositions.

Interestingly, the size of the network (i.e., total number of Facebook friends) was not 

different between the groups. In a previous analysis with the full study sample we found that 

maltreated youth had smaller offline social support networks (reference blinded for review). 

This result did not carry over to online networks but may be due to differences in the type of 

network being defined (social support relationships versus online interaction). It is also 

possible that the online forum of Facebook allows for a more normative number of 

friendships because the behaviors that may deter potential friends are not evident in online 

communications (Caplan, 2005). For example, data show that those who prefer online 

communication are perceived as less socially skilled in face-to-face interaction (Kang & 

Munoz, 2014). Research has also shown that physical abuse is associated with sparse 
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networks (i.e., low density) in a sample of homeless women (Green et al., 2012), yet we 

found no group differences in density. Again, this may be an artifact of online versus offline 

networks but warrants further investigation.

Online Social Network Characteristics and Sexual Risk Behavior

Regarding the outcomes, the percent of isolates in the full network was a strong predictor of 

intentional exposure to online sexual content and high-risk sexual behavior only for the 

maltreated group. This provides evidence that fragmentation of the network may indicate a 

“higher-risk” online network. This finding is similar to data for offline networks showing 

that substance use is higher in isolates than in the connected friends (Ennett et al., 2006), yet 

this is the first data showing this association for online networks and sexual risk behavior. In 

online networks the isolate differs from the traditional offline definition in that they likely 

have many ties, just not to the participants’ friends. This may put them in the position of a 

liaison, those that bridge between different networks. Because isolates are not connected to 

others in the participant’s network they may reflect different norms than are present in the 

connected friends. Thus, they may be a point of exposure to outside or deviant influences 

that are not present in the connected component of the egocentric network. The significant 

effect only for the full network may provide support for this as the isolates may actually be 

more peripheral than in the 12-month network, where communication has taken place 

between the participant and the isolates in the recent past and may more emotionally close 

sublayer of the full network (Roberts, Dunbar, Pollet, & Kuppens, 2009). Weak ties are one 

point by which new information may enter a network (Granovetter, 1973) and isolates in 

Facebook networks may fulfill this purpose. The findings from this study would suggest that 

in the networks of maltreated youth, isolates are links to information that is riskier than what 

is contained in their connected friends. It is also possible that maltreated youth build a 

network of isolates in order to share risky content that they do not want to reach their 

network as a whole. Either way, the results indicate that there are properties of the online 

network that indicate a risk profile for maltreated youth. On the other hand, the null findings 

for size and density are counter to other studies showing larger offline networks affect the 

high-risk sexual behavior of adult women (Neblett et al., 2011) and denser online networks 

predict unprotected sex among young adults (Cook et al., 2016).

Limitations

There are a number of limitations that should be considered when interpreting the findings. 

A primary limitation is that only a pilot sample of the original enrolled sample completed 

the study assessment. We found that those in the maltreated group and males were less likely 

to be retained and we recognize that this may have resulted in a biased sample. However, the 

direction of bias would have been in opposition to our current findings, making it more 

difficult to detect the effects of interest. The outcomes in this study are known to be more 

prevalent in males and maltreated youth (Kraus & Russell, 2008; Mitchell & Ybarra, 2009), 

therefore although we likely had lower variance for the outcomes in the pilot sample we still 

found significant effects. This demonstrates that the sample was not biased in the direction 

of finding associations where there were none. Second, our maltreated and comparison 

groups were matched based on zip code, but more detailed matching of caregiver and child 

risk factors may have been preferable. Third, the sample size was small necessitating 
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replication of these findings. Based on the several trend level effects that were found it was 

likely the analyses lacked the power to detect interaction effects at a level of significance. In 

addition, future research should continue to investigate the characteristics of online networks 

to determine whether at-risk individuals can be identified by observing their online profiles. 

Obtaining information about the list of online friends is the simplest option with least burden 

for data collection. Importantly, we cannot infer directionality or causality from these data. It 

may be that exposure to online sexual content or engagement in high-risk sexual behaviors 

serves as a catalyst for the formation of online social networks with individuals with those 

traits or behaviors, rather than the other way around. In addition, self-report of high-risk 

sexual behavior was not restricted to a particular timeframe and (although unlikely) could 

have occurred prior to the available Facebook data. Lastly, there is the possibility that there 

was unreported maltreatment that occurred in the comparison group. If present this would 

likely have the effects of negating significant group differences, not amplifying them. 

Therefore, we can infer our results capture associations relevant to youth with child welfare 

documented maltreatment versus those without.

Conclusion

This is the first study to describe the characteristics of the online social networks of 

individuals with child welfare documented maltreatment. Given this is a high-risk 

population, research in this area is sorely needed. These findings demonstrate that although 

there were few differences between the online social networks of maltreated and comparison 

young adults, there may be characteristics of the network that are riskier for maltreated 

individuals. Young adults with maltreatment experiences are already at risk for involvement 

in high-risk internet behaviors, and our results show that the composition of the Facebook 

network may only serve as an additional source of risk. Specifically, the results point to 

isolates in the online network as an indicator of a high-risk profile. Our ability to develop 

risk profiles based on easily attainable information about the online social network may help 

to prevent or curtail associated deleterious outcomes.

Acknowledgments

This study was funded by National Institutes of Health Grant R01HD39129 (to P.K.Trickett., Principal Investigator) 
and K01HD069457 (to S.N., Principal Investigator).

References

Adimora AA, Schoenbach VJ, Taylor EM, Khan MR, Schwartz RJ. Concurrent partnerships, 
nonmonogamous partners, and substance use among women in the United States. American Journal 
of Public Health. 2011; 101(1):128–136. DOI: 10.2105/AJPH.2009.174292 [PubMed: 20724694] 

Arbuckle JL. Full information estimation in the presence of incomplete data. In: Marcoulides GA, 
Schumacker RE, editorsAdvanced structural equation modeling. Mahwah, NJ: Lawrence Erlbaum; 
1996. 243–277. 

Bleakley A, Hennessy M, Fishbein M, Jordan A. It Works Both Ways: The Relationship between 
Exposure to Sexual Content in the Media and Adolescent Sexual Behavior. Media Psychology. 
2008; 11(4):443–461. DOI: 10.1080/15213260802491986 [PubMed: 20376301] 

Braun-Courville DK, Rojas M. Exposure to sexually explicit Web sites and adolescent sexual attitudes 
and behaviors. Journal of Adolescent Health. 2009; 45(2):156–162. DOI: 10.1016/j.jadohealth.
2008.12.004 [PubMed: 19628142] 

Negriff and Valente Page 13

Child Abuse Negl. Author manuscript; available in PMC 2019 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Brown JD, L’Engle KL, Pardun CJ, Guo G, Kenneavy K, Jackson C. Sexy media matter: exposure to 
sexual content in music, movies, television, and magazines predicts black and white adolescents’ 
sexual behavior. Pediatrics. 2006; 117(4):1018–1027. DOI: 10.1542/peds.2005-1406 [PubMed: 
16585295] 

Caplan SE. A social skill account of problematic internet use. Journal of Communication. 2005; 55(4):
721–736.

Cicchetti D, Barnett D. Attachment organization in maltreated preschoolers. Development and 
Psychopathology. 1992; 3:397–411.

Cicchetti D, Rogosch F. The impact of child maltreatment and psychopathology on neuroendocrine 
functioning. Development and Psychopathology. 2001; 13:783–804. [PubMed: 11771908] 

Cicchetti D, Toth SL. Child maltreatment. Annual Review of Clinical Psychology. 2005; 1:409–438.

Cook SH, Bauermeister JA, Gordon-Messer D, Zimmerman MA. Online network influences on 
emerging adults’ alcohol and drug use. Journal of Youth and Adolescence. 2013; 42(11):1674–
1686. DOI: 10.1007/s10964-012-9869-1 [PubMed: 23212348] 

Cook SH, Bauermeister JA, Zimmerman MA. Sex Differences in Virtual Network Characteristics and 
Sexual Risk Behavior among Emerging Adults. Emerging Adulthood. 2016; 4(4):284–297. DOI: 
10.1177/2167696815611529 [PubMed: 28083447] 

Dannlowski U, Kugel H, Huber F, Stuhrmann A, Redlich R, Grotegerd D, … Suslow T. Childhood 
maltreatment is associated with an automatic negative emotion processing bias in the amygdala. 
Human Brain Mapping. 2013; 34(11):2899–2909. DOI: 10.1002/hbm.22112 [PubMed: 22696400] 

Dubowitz H, Thompson R, Arria AM, English D, Metzger R, Kotch JB. Characteristics of Child 
Maltreatment and Adolescent Marijuana Use: A Prospective Study. Child Maltreatment. 2016; 
21(1):16–25. DOI: 10.1177/1077559515620853 [PubMed: 26715532] 

Ennett ST, Bauman KE, Hussong A, Faris R, Foshee VA, Cai L. The Peer Context of Adolescent 
Substance Use: Findings from Social Network Analysis. Journal of Research on Adolescence. 
2006; 16(2):159–186.

Fergusson DM, Horwood LJ. Prospective childhood predictors of deviant peer affiliations in 
adolescence. Journal of Child Psychology and Psychiatry. 1999; 40(4):581–592. [PubMed: 
10357164] 

Fergusson DM, Horwood LJ, Lynskey MT. Childhood sexual abuse, adolescent sexual behaviors and 
sexual revictimization. Child Abuse & Neglect. 1997; 21(8):789–803. [PubMed: 9280383] 

Gilbert R, Widom CS, Browne K, Fergusson D, Webb E, Janson S. Burden and consequences of child 
maltreatment in high-income countries. Lancet. 2009; 373(9657):68–81. DOI: 10.1016/
S0140-6736(08)61706-7 [PubMed: 19056114] 

Granovetter MS. The strength of weak ties. The American Journal of Sociology. 1973; 78(6):1360–
1380.

Graves KL, Leigh BC. The relationship of substance use to sexual activity among young adults in the 
United States. Family Planning Perspectives. 1995; 27:18–22. 33. [PubMed: 7720848] 

Green HD, Tucker JS, Wenzel SL, Golinelli D, Kennedy DP, Ryan GW, Zhou AJ. Association of 
childhood abuse with homeless women’s social networks. Child Abuse & Neglect. 2012; 36(1):
21–31. [PubMed: 22265902] 

Handcock MS, Hunter DR, Butts CT, Goodreau SM, Krivitsky PN, Bender-deMoll S, Morris M. 
Software tools for the statistical analysis of network data. 2016. Available at: https://cran.r-
project.org/web/packages/statnet/statnet.pdf

Herrenkohl TI, Huang B, Tajima EA, Whitney SD. Examining the link between child abuse and youth 
violence. Journal of Interpersonal Violence. 2003; 18(10):1189–1208. [PubMed: 19771716] 

Horan JM, Widom CS. Does age of onset of risk behaviors mediate the relationship between child 
abuse and neglect and outcomes in middle adulthood? Journal of Youth and Adolescence. 2015; 
44(3):670–682. DOI: 10.1007/s10964-014-0161-4 [PubMed: 25104419] 

Huang GC, Unger JB, Soto D, Fujimoto K, Pentz M, Jordan-Marsh M, Valente TW. Peer influences: 
The impact of online and online friendship networks on adolescent smoking and alcohol use. 
Journal of Adolescent Health. 2014; 54:508–514. [PubMed: 24012065] 

Kang SM, Munoz MJ. Preference for online communication and it’s association with perceived social 
skills. Individual Differences Research. 2014; 12(4-B):198–208.

Negriff and Valente Page 14

Child Abuse Negl. Author manuscript; available in PMC 2019 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://cran.r-project.org/web/packages/statnet/statnet.pdf
https://cran.r-project.org/web/packages/statnet/statnet.pdf


Kinsman SB, Romer D, Furstenberg FF, Schwarz DF. Early sexual initiation: the role of peer norms. 
Pediatrics. 1998; 102:1185–1192. [PubMed: 9794952] 

Kraus SW, Russell B. Early sexual experiences: the role of Internet access and sexually explicit 
material. Cyberpsychology and Behavior. 2008; 11(2):162–168. DOI: 10.1089/cpb.2007.0054 
[PubMed: 18422408] 

Lenhart A. Teens, Social Media and Technology Overview 2015. Pew Research Center; 2015. 

Lonnqvist J, Itkonen JV. Homogeneity of personal networks and personality traits in Facebook social 
networks. Journal of Research in Personality. 2016; 60:24–35.

Lowry R, Holtzman D, Truman BI, Kann L, Collins JL, Kolbe LJ. Substance use and HIV-related 
sexual behaviors among US high school students: are they related? American Journal of Public 
Health. 1994; 84:1116–1120. [PubMed: 8017535] 

McPherson M, Smith-Lovin L, Cook JM. Birds of a feather: Homophily in social networks. Annual 
Review of Sociology. 2001; 27:415–444.

Mitchell KJ, Ybarra M. Social Networking Sites: Finding a Balance Between Their Risks and Benefits. 
Archives of Pediatric and Adolescent Medicine. 2009; 163(1):87–89.

Muthen LK, Muthen BO. Mplus (version 7.2). Los Angeles, CA: Muthen & Muthen; 2014. 

Neblett RC, Davey-Rothwell M, Chander G, Latkin CA. Social network characteristics and HIV 
sexual risk behavior among urban African American women. Journal of Urban Health. 2011; 
88(1):54–65. DOI: 10.1007/s11524-010-9513-x [PubMed: 21234695] 

Negriff S, James A, Trickett PK. Characteristics of the social support networks of maltreated youth: 
Exploring the effects of maltreatment experience and foster placement. Social Development. 2015; 
24(3):483–500. [PubMed: 26388678] 

Noll JG, Shenk CE, Barnes JE, Haralson KJ. Association of maltreatment with high-risk internet 
behaviors and offline encounters. Pediatrics. 2013; 131(2):e510–e517. [PubMed: 23319522] 

Noll JG, Trickett PK, Putnam FW. A prospective investigation of the impact of childhood sexual abuse 
on the development of sexuality. Journal of Consulting and Clinical Psychology. 2003; 71(3):575–
586. [PubMed: 12795580] 

O’Donnell L, O’Donnell CR, Stueve A. Early sexual initiation and subsequent sex-related risks among 
urban minority youth: the reach for health study. Family Planning Perspectives. 2001; 33(6):268–
275. [PubMed: 11804436] 

Oshri A, Himelboim I, Kwon JA, Sutton TE, Mackillop J. Childhood physical and sexual abuse and 
social network patterns on social media: Associations with alcohol use and problems among young 
adult women. Journal of Studies on Alcohol and Drugs. 2015; 76(6):845–851. [PubMed: 
26562592] 

Parker JG, Herrera C. Interpersonal processes in friendship: A comparison of abused and nonabused 
children’s experiences. Developmental Psychology. 1996; 32(6):1025–1038.

Repetti RL, Taylor SE, Seeman TE. Risky families: Family social environments and the mental and 
physical health off offspring. Psychological Bulletin. 2002; 128(2):330–366. [PubMed: 11931522] 

Rice E, Milburn NG, Rotheram-Borus MJ. Pro-social and problematic social network influences on 
HIV/AIDS risk behaviours among newly homeless youth in Los Angeles. AIDS Care. 2007; 19(5):
697–704. DOI: 10.1080/09540120601087038 [PubMed: 17505933] 

Roberts SGB, Dunbar RIM, Pollet TV, Kuppens T. Exploring variation in active network size: 
Constraints and ego characteristics. Social Networks. 2009; 31:138–146.

Salzinger S, Feldman RS, Hammer M, Rosario M. The effects of physical abuse on children’s social 
relationships. Child Development. 1993; 64(1):169–187. [PubMed: 8436027] 

Shin SH. A longitudinal examination of the relationships between childhood maltreatment and patterns 
of adolescent substance use among high-risk adolescents. American Journal of Addiction. 2012; 
21(5):453–461. DOI: 10.1111/j.1521-0391.2012.00255.x

Steinberg L. Adolescence. 7. New York: McGraw-Hill; 2004. 

Subrahmanyam K, Greenfield PM, Tynes B. Constructing sexuality and identity in an online teen chat 
room. Journal of Applied Developmental Psychology. 2004; 25(6):651–666.

Negriff and Valente Page 15

Child Abuse Negl. Author manuscript; available in PMC 2019 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Subrahmanyam K, Reich SM, Waechter N, Espinoza G. Online and offline social networks: Use of 
social networking sites by emerging adults. Journal of Applied Developmental Psychology. 2008; 
29:420–433.

Templ M, Alfons A, Kowarik A. Package ‘VIM’. 2010. Available at: http://cran.rproject.org/web/
packages/VIM/VIM.pdf

Tubman JG, Oshri A, Taylor HL, Morris SL. Maltreatment clusters among youth in outpatient 
substance abuse treatment: Co-occurring patterns of psychiatric symptoms and sexual risk 
behaviors. Archives of Sexual Behavior. 2011; 40(2):301–309. [PubMed: 21165690] 

U.S. Department of Health and Human Services. Administration for Children and Families, 
Administration for Children Youth and Families, Children’s Bureau. 2013. Child Welfare 
Outcomes 2010–2013: Report to Congress. 

Valente TW. Social networks and health. New York: Oxford University Press; 2010. 

Valente TW, Fujimoto K, Soto D, Ritt-Olson A, Unger JB. A comparison of peer influence measures 
as predictors of smoking among predominately hispanis/latino high school adolescents. Journal of 
Adolescent Health. 2013; 52(3):358–364. [PubMed: 23299016] 

Valente TW, Vlahov D. Selective risk taking among needle exchange participants in Baltimore: 
Implications for supplemental interventions. American Journal of Public Health. 2001; 91:406–
411. [PubMed: 11236405] 

Wells M, Mitchell KJ. How Do High-Risk Youth Use the Internet? Characteristics and Implications for 
Prevention. Child Maltreatment. 2008; 13:227–234. [PubMed: 18349302] 

Wolak J, Mitchell K, Finkelhor D. Unwanted and wanted exposure to online pornography in a national 
sample of youth Internet users. Pediatrics. 2007; 119(2):247–257. DOI: 10.1542/peds.2006-1891 
[PubMed: 17272613] 

Ybarra ML, Mitchell KJ. Exposure to internet pornography among children and adolescents: a national 
survey. Cyberpsychology & Behavior. 2005; 8(5):473–486. DOI: 10.1089/cpb.2005.8.473 
[PubMed: 16232040] 

Young SD, Jordan AH. The influence of social networking photos on social norms and sexual health 
behaviors. Cyberpsychology, Behavior, and Social Networking. 2013; 16(4):243–247.

Negriff and Valente Page 16

Child Abuse Negl. Author manuscript; available in PMC 2019 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://cran.rproject.org/web/packages/VIM/VIM.pdf
http://cran.rproject.org/web/packages/VIM/VIM.pdf


Figure 1. 
Example egocentric networks demonstating the structural network characteristics used in the 

current study
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Figure 2. 
Graphical representation of the multiple-group path model testing network characteristics as 

predictors of outcomes for maltreated versus comparison groups; default covariances 

between the covariates and the exogenous variables is not depicted.
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Table 1

Demographics for Time 5 Sample (N=152)

Maltreated Comparison

N 78 74

Age (std deviation) 21.86 (1.29) 21.80 (1.62)

Gender (%)

 Male 36 47

 Female 64 53

Ethnicity (%)

 African American 43 35

 Latino 36 38

 White 9 14

 Mixed Biracial 12 13

Note: males were less likely than females to be retained in the T5 sample.
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Table 3

Mean differences between maltreated and comparison groups for network and sexual risk variables

Comparison Maltreated p

Full Facebook Network (n=129) 65 64

Size 492.89 (389.23) 572.02 (519.78) ns

Density .10 (.07) .08 (.07) ns

Average degree 37.57 (27.70) 35.57 (27.21) ns

Percent isolates .04 (.05) .06 (.06) ns

12 month Network (n=113) 60 53

Size 135.37 (110.82) 109.25 (134.14) ns

Density .29 (.23) .26 (.16) ns

Average degree 25.49 (19.52) 15.64 (13.97) .00

Percent isolates .07 (.07) .13 (.11) .00

Outcome Variables (n=133) 68 65

Intentional EOSC 6.63 (5.42) 5.08 (5.02) .09

Unintentional EOSC 7.81 (6.37) 7.69 (6.29) ns

High-risk sexual behaviors 3.21 (2.11) 2.55 (2.16) .09

Note: Group differences tested using t-tests; Outcome variables include item level imputed data; EOSC=exposure to online sexual content
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