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Abstract

Drug prevention interventions frequently target early adolescents in order to stop or delay 

initiation of substance use. However, the prevalence and frequency of drug use escalate and then 

peak during emerging adulthood, making it important to determine whether drug use prevention 

efforts in adolescence have lasting effects into adulthood. Additionally, given differences in drug 

use frequency between ethnic groups, intervention effects by race should be examined when 

possible. This study evaluates the efficacy of a family-focused prevention program, Staying 

Connected with Your Teen®, delivered to parents and teens in 8th grade, on family stressors 

during 9th and 10th grade, 10th-grade drug use (as potential mediators), and drug use frequency at 

age 20. Families (N = 331; Black = 163, White = 168) were randomly assigned to 3 conditions; 

parent-adolescent group-administered (PA), self-administered with telephone support (SA), and 

no-treatment control (Haggerty, Skinner, MacKenzie, & Catalano, 2007).

The impact of the intervention was assessed using latent variable structural equation models. Age 

20 drug use frequency was significantly higher among Whites than Blacks as expected. The PA 

intervention had direct effects on reducing drug use frequency for both Blacks and Whites. The 

SA intervention had an impact on family stressors during adolescence for Whites, but not for 

Blacks. Results suggest that both formats for delivery were modestly efficacious for Whites but 

only direct delivery was modestly efficacious for Blacks. Given the substantial savings in cost of 

the self-administered program over the group-administered format, improving the efficacy of self-

administered programming for Blacks is recommended.
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Introduction

This article presents a test of the long-term impact of a randomized trial of a family-based 

intervention, delivered in early adolescence, to prevent substance use. The frequency of drug 

use continues to escalate during emerging adulthood (ages 18 – 25) (Bachman et al., 2002; 

White, Hingson, Pan, & Yi, 2011). About a quarter of smokers and one third of new 

marijuana users start using after age 17, as do about 70% of cocaine users. Therefore, it is 

important to determine whether drug use prevention efforts during adolescence have lasting 

effects into early adulthood. If so, knowing the possible mediators of the intervention’s 

impact, the best delivery format, and for whom each intervention works are also important. 

Given differences in drug use frequency between ethnic groups, intervention effects should 

be examined by race when possible.

Family Stressors Mediate Intervention Effects

There is strong evidence that parent and family prevention interventions can prevent later 

problem behaviors such as drug use, delinquency, and violent behavior, as well as improve 

family relationships through strengthening positive and reducing negative parenting 

behaviors (Brody, Beach, Philibert, Chen, & McBride Murry, 2009; Catalano, Berglund, 

Ryan, Lonczak, & Hawkins, 2004; Foxcroft & Tsertsvadze, 2011; Haggerty et al., 2007; 

Lundahl, Risser, & Lovejoy, 2006). Research (Catalano et al., 2012) and theory (Hawkins & 

Weis, 1985) focus on parenting and family functioning as common pathways to multiple 

problem behaviors for teens and suggest a universal prevention strategy designed to improve 

family functioning. These family interventions focus on communicating family guidelines 

for behavior; encouraging parental monitoring of behavior; providing clear, consistent, and 

moderate consequences; and strengthening parent/teen bonds. Developmentally, these 

positive parenting practices tend to decrease during an adolescent’s high school years 

(Romer et al., 1999), making adolescence a more vulnerable period for drug use. Some 

family-based prevention programs have been shown to improve maladaptive family 

processes, for example, by improving family communication skills (Winett et al., 1993) and 

parenting skills (Kosterman, Hawkins, Haggerty, Spoth, & Redmond, 2001; McMahon, 

1999; Webster-Stratton & Taylor, 2001).

These interventions aim to improve parenting skills and family processes because poor 

family functioning creates a stressful environment which is linked to problem behaviors in 

adolescence. Family conflict has been shown to predict drug use and antisocial behavior 

(Andrews & Hops, 2010; Hawkins, Catalano, & Miller, 1992; Yoshikawa, 1994). Poor 

family management practices also create stress, and include parent’s failure to set clear 

expectations, failure to supervise and monitor, and excessively severe or inconsistent 

punishment. Children exposed to these poor practices are at increased risk for substance use 

and other problems (Dishion & McMahon, 1998; Gorman-Smith, Tolan, Zelli, & 

Huesmann, 1996; Institute of Medicine & National Research Council, 2011; Shonkoff, 
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Boyce, & McEwen, 2009). Furthermore, parental responses to youth positive and antisocial 

behaviors have been linked to problem behaviors. Rewarding antisocial behavior 

(permissiveness) or responding harshly put youth at increased risk for poor outcomes 

(Institute of Medicine & National Research Council, 2011). However, skillful problem 

solving and rewarding prosocial behavior can reduce antisocial behavior (Dishion, 

Burraston, & Li, 2003; Fletcher, Steinberg, & Williams-Wheeler, 2004; Institute of 

Medicine & National Research Council, 2011).

Delivering a Family-Focused Intervention

A commonly tested method of delivery of family prevention programs has been through a 

series of meetings or “classes” involving presentation of material by a trained instructor to a 

group of parents or parents and their children. This group-administered format provides 

opportunities for questions and answers, problem solving among participants, as well as 

role-play and coaching. Group-administered family-based prevention programs have been 

demonstrated to be a cost-effective way (Aos et al., 2011; Aos, Lieb, Mayfield, Miller, & 

Pennucci, 2004; Greenwood, Model, Rydell, & Chiesa, 1998) to reduce substance use 

initiation and the development of substance abuse, conduct disorders, delinquent behavior, 

and mental health problems (Bauman et al., 2001; Brody et al., 2004; Catalano, Gainey, 

Fleming, Haggerty, & Johnson, 1999; Haggerty et al., 2007; Kacir & Gordon, 1999; 

Kumpfer, Alvarado, Smith, & Bellamy, 2002; McMahon & Forehand, 2005; Prinz, Sanders, 

Shapiro, Whitaker, & Lutzker, 2009; Sanders, Turner, & Markie-Dadds, 2002; Spoth, 

Kavanagh, & Dishion, 2002; Webster-Stratton & Taylor, 2001). These programs have been 

demonstrated to be efficacious in reducing some problem behaviors with effect sizes 

typically in the .30 – .50 range; they have not been compared to other delivery formats. 

Issues related to recruitment and retention in group-format parenting programs threatens 

their ability to go to scale and make a public health impact (Whittaker & Cowley, 2012).

In addition to the evidence amassed regarding group-administered family-based prevention 

programs, there is growing evidence for family self-directed programs (sometimes referred 

to as self-administered programs). These programs overcome barriers such as transportation 

and childcare that interfere with parents’ ability to attend meetings and could be even more 

cost effective if shown to be equally efficacious as group-administered programs. Bauman et 

al. (2000) found that use of the Family Matters program, a self-directed family program 

consisting of four modules delivered to adolescents and their parents with telephone follow-

up, resulted in significant reductions in cigarette and alcohol use among adolescent 

participants compared to controls 12 months after the program was completed. Working 

with parents with younger children, similar successes have been noted for the Triple-P 

program (Markie-Dadds & Sanders, 2006; Metzler, Sanders, Rusby, & Crowley, 2012; Prinz 

et al., 2009). Self-directed programs offer fewer barriers yet lack the advantages of group 

process and facilitation which may influence implementation fidelity. Very few studies have 

been conducted to compare group and self-administered delivery formats of the same 

prevention program materials.
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Preventing Drug Use for Black and White Youth

Blacks in the United States experience greater exposure to a variety of environmental 

stressors, including poverty, poor schools, unsafe neighborhoods, and racial discrimination. 

These stressors place greater strains on family interactions for Blacks compared to Whites 

(Williams & Jackson, 2005). Among Black parents, having fewer economic resources and 

opportunities imparts greater risk for drug use and other negative outcomes for Black youth. 

However, data from Monitoring the Future and the National Longitudinal Youth Survey 

indicate that Black youth consistently report later initiation and lower 30-day and 1-year use 

than White youth across all substances except marijuana (National Institute on Drug Abuse, 

2003). Some evidence suggests that Black families demonstrate higher levels of setting 

guidelines and monitoring their children’s behavior than White families (Skinner, Haggerty, 

& Catalano, 2009), which are strong protective factors against risk behaviors such as 

tobacco use, substance use, and violence for both Black and White youth (Haggerty, 

Skinner, McGlynn, Catalano, & Crutchfield, 2013; Skinner et al., 2009; Wallace & Muroff, 

2002). Given differences in substance use prevalence and frequency, and possibly 

differences in parenting practices, it is possible that family-focused interventions will 

differentially impact Black and White families, or that the mediating mechanism of family 

process may operate differently in these two groups.

Program Description

Staying Connected with Your Teen® is a family-centered intervention that was offered to 

parents and their eighth-grade child to reduce family stressors by improving family 

management (guidelines, monitoring, and consistent and fair positive and negative 

consequences), reducing family conflict, and preventing the drop-off in parental 

communication and involvement that is typical during the high school years. It includes a 

seven-chapter, 108-page family workbook written to a 7.9 grade level of education, and a 

117-minute video in 18 sections used in conjunction with each of the chapters in the family 

workbook. Four fictitious families are portrayed by actors, and a narrator provides 

background information, cues for what to look for, and emphasis of important points. Risk 

factors addressed by the program include family management problems, family conflict, and 

favorable parental attitudes toward drug use. The program is designed also to help build 

protection in families by helping parents provide children with opportunities to contribute to 

their families and to acquire the skills needed to both perform well in and take advantage of 

opportunities, and to use reward and recognition strategies in order to promote bonding 

(Catalano & Hawkins, 1996). The workbook and video used in both the group- and self-

administered formats were identical. Families in both the conditions received up to $100 for 

their completion or participation in the program activities. Those assigned to the control 

condition received no intervention materials.

Families assigned to the parent and adolescent groups met for 7 consecutive weeks, covering 

one of the family workbook chapters per week. They also received their own copies of the 

program materials. The intervention groups were racially integrated, with racial makeup 

depending on logistical considerations, and generally reflected the demographics of the 

neighborhoods where the families attended the group sessions. The first, fourth, and seventh 

sessions were 2.5 hours long and included a light dinner; Sessions 2, 3, and 5 were 2 hours 
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in length. Youth attended the sessions with one or both of their parents. During the sessions, 

families met together during the first 30 – 40 minutes and viewed the video components of 

the curriculum. Then parents and teens separated into different groups to practice specific 

skills for about 40 – 60 minutes; they returned for the last 40 minutes to practice skills 

through structured family interaction tasks. Family sessions were led by two trained 

workshop leaders, one White and one non-White. Families were exposed to nearly all of the 

video segments and workbook activities during the sessions and through homework 

activities. Of the 118 families assigned to the PA condition, 92 (77.9%) initiated the parent 

and teen sessions. The mean number of sessions attended was 4.56. Childcare 

reimbursement and transportation (cab fare) were provided when needed. Group leaders 

called families each week to remind them of the upcoming session. Total actual cost per 

participant for this format was $728 (2005 Dollars).

Families participating in the self-administered condition were mailed program materials and 

had a 10-week window to complete the video and workbook activities (describe above). 

They received weekly phone calls from a family consultant who verified the activities 

families had completed during the week, motivated them to use the Staying Connected with 

Your Teen® materials with their teen, helped parents/caregivers apply the concepts to their 

family life, and assisted in troubleshooting issues that arose with families. Program content 

is described in more detail in Haggerty et al. (2007). The actual cost per participant of this 

format was $254 (2005 Dollars).

The original randomized trial was intended to determine (a) if there were overall effects for 

the intervention groups vs. the control group, (b) if the self-administered format was equally 

effective as the group-administered format, and (c) if either format was more effective for 

Whites vs. Blacks. Previously published effects were evident 2 years after the program was 

administered (Haggerty et al., 2007). Analyses of teen outcomes at 2-year follow-up found 

that both program delivery formats reduced favorable attitudes toward drug use among both 

Black and White youth (effect size (Cohen’s d) SA d = .39, PA d = .22), and Black youth in 

the self-administered intervention reported significantly less violent behavior than their 

Black control counterparts (d = .45). Logistic regression predicting a combined outcome 

measure of initiation of alcohol, tobacco, drug use, and/or sexual activity found significant 

differences for Black teens in the SA condition compared to Black controls (OR = 0.31), 

indicating a threefold reduction in initiation. There was a fourfold reduction in initiation for 

the Black teens in the PA condition compared to Black controls (OR = 0.25). Based on these 

intervention effects we concluded that both formats were somewhat effective, but that the 

self-administered format was particularly efficacious for Blacks with regard to violent 

behavior and initiation of drug use and/or sex.

In this article we examine whether effects of the intervention on frequency of drug use 

emerge later, and how those effects might be mediated. This study tests the long-term effects 

of Staying Connected with Your Teen® administered in eighth grade (mean age 13 years) in 

a randomized control trial of three conditions: group- and self-administered delivery formats 

and a no-treatment control condition. Effects of the intervention are hypothesized to be 

mediated. We hypothesize that the self-administered (SA) and the parent and teen group 

(PA) condition reduced family stressors at ages 14 – 16 which in turn reduced drug use 
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frequency at age 16, and that any apparent effects of the program on drug use at age 20 were 

mediated through this mechanism. Further, the intervention effects and the hypothesized 

mediations are tested for equivalence across Black and White families.

Method

Recruitment, Randomization, Assessment, Fidelity, and Participation

Recruitment—Parents of eighth-grade students in Seattle Public Schools received a letter 

jointly from the investigator and from the school district research office describing the 

study, and the parents were later contacted by phone. This was done in 2 consecutive years. 

Eligibility included self-identifying the teen as Black or White on school enrollment forms, 

speaking English as their primary language, and planning to live in the area for at least 6 

months. Figure 1 provides details. Consent was obtained at the baseline interview; therefore, 

all 331 families who consented were assigned to a group and interviewed.

Randomization—Families were randomly assigned to cells blocked on youth’s race and 

gender using a random number generator in SPSS (SPSS, 2001). Recruitment of families 

continued until the cells were filled with the targeted number. Forty-six percent consented 

(55% of Blacks and 40% of Whites). Families were included if the teen and one or both 

parents consented. This resulted in a sample of 163 Black and 168 White families (total N = 

331).

Assessment—Study participants completed surveys on laptop computers (parents and 

teens), and participated in structured interactions that we were videotaped in the families’ 

homes. Families completed three structured interaction tasks: (a) a 10-minute warm-up 

interaction with parent(s) and the teen, (b) a 10-minute dyadic problem-solving interaction 

between a parent and the teen, and (c) a 5-minute dyadic recognition task during which the 

parent and teen complimented one another. Participants received $15 for completing 

surveys, and families received $50 for completing the video observations. Similar surveys 

and videotaped interactions were conducted at posttest (about 6 months following baseline), 

and 1 and 2 years following completion of the posttest. At the long-term follow-up we 

attempted to re-contact all 331 young adults who then ranged in age from 18 to 22 (mean 

19.7 years), regardless of which year they were in the eighth grade. From the original 

participant pool, 301 (90.1%) completed self-administered surveys on a laptop, and provided 

a urine sample for drug screening. Of these, 67 were Black males, 73 Black females, 82 

White males, and 79 White females. Most were currently enrolled in school (57.8%); 45.6% 

were employed at the time of the study; and 18% were neither employed nor attending 

school regularly. Participants received $50 for completing the survey. All protocols were 

approved by the University of Washington internal review board.

Fidelity and participation—The parent and teen group intervention was guided by a 

structured written curriculum. Each family session was independently observed and rated 

using a checklist developed for each session, noting coverage of up to 123 individual 

program content and process items per session. Double rating occurred in 20% of the 

sessions to assess inter-rater reliability. Average agreement between raters was strong 
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(93%). At the end of the 7 weeks, overall content covered per group ranged from 75.5% to 

88.3%, with an average of 82.3%.

Family consultants for the self-administered format attended weekly meetings supervised by 

the intervention coordinator to provide opportunities to review cases, to promote fidelity to 

the standardized protocols, and to ensure that families were being contacted on a weekly 

basis. Of the 107 families assigned to the SA condition, 99 (92.5%) could be contacted by 

the family consultants and initiated the program. Mean level of reported completion of the 

family activities was 79% (S.D. = 29.39; median = 100%). On average, family consultants 

made 16.9 call attempts, resulting in 9.7 completed calls during the 10 weeks; phone calls 

lasted about 10.5 min per week.

Sample

There were significant differences by race on several demographic variables. Whites 

reported higher per capita income ($21,970 vs. $7,807 for Blacks) and parental education 

(61% college graduates vs. 13% for Blacks), and Blacks reported higher prevalence of single 

parenthood (57% vs. 24% for Whites) and more household members (5 vs. 4.2 for Whites). 

Some teens in each race group self-identified as mixed race/ethnicity (19.6% Black, 12.5% 

White, which included Latino, Native American, Asian, White, and Black), but were 

included in these analyses in their respective assigned group as part of the intent-to-treat 

design. In addition to collecting data on the teen, data were also collected from parents/

caregivers. Most primary caregivers from whom data was collected were female (> 80%), 

with 71.6% being the adolescent’s biological mother. Significantly more Blacks had another 

female caregiver (e.g., grandmother, aunt) as a primary caregiver than did Whites.

Measures

Family stressors is a latent construct developed from four indicators (family management, 

family conflict, observed reward for negative behavior, and observed reward for positive 

behavior) collected in 9th and 10th grade and includes self-report items from parents and 

youth, and ratings of videotaped parent-teen interactions. These are described below.

Family management is a mean of youth and parent reports of parent family management at 

9th and 10th grade (12 and 24 months after the intervention was completed). The measure 

consists of six parent-reported items assessing Parental guidelines (rules and consequences 

for substance use), in which the parent indicated on a 4-point scale their agreement with 

statements such as “I have clear and specific rules about my teen’s use of tobacco, alcohol, 

and illegal drugs” and “I have explained the consequences of not following my rules 

concerning tobacco, alcohol, and drug use to my child” (9th-grade a = .83; 10th-grade a = .

80). Seven Monitoring items assess whether the teen believes his/her parent knows who 

his/her friends are, where the teen is, and what he/she is doing. Response options were on a 

4-point scale: YES!, yes, no, NO! (9th-grade α = .79; 10th-grade α = .82). Two youth-

reported items assess consistency of Consequences: “If you skipped school, would you get 

caught and punished?” and “If you drank beer or wine without your parent’s permission, 

would you get caught and punished?” Responses used the same 4-point scale (9th-grade r = .

15 p = .01; 10th-grade r = .24 p = .000). Each of the scores was standardized (z-score mean 
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= 0, S.D. = 1) and averaged. A positive score represents stronger family management, 

contributing to a less stressful family environment.

Family conflict was measured by both teens and parents in Grades 9 and 10 and consists of 

four dichotomous items from the Family Environment Scale (Moos & Moos, 1983): (a) we 

fight a lot in our family, (b) family members rarely lose tempers, (c) family members often 

criticize each other, and (d) family members are rarely openly angry. Items 2 and 4 were 

reversed and the items were summed to form an index. High scores indicate higher conflict.

Observed parenting behavior—The parenting constructs were based on items from the 

Social Development Model Observational Coding System (SDM-OCS; Spagnolo et al., 

2002), a macro-level rating system tailored to measure constructs from the social 

development model (SDM; Catalano & Hawkins, 1996; Catalano et al., 2005). The 

protocols for the interaction tasks and SDM-OCS were informed by a variety of previously 

developed family coding systems (Antony, Nelson, McMahon, & Conduct Problems 

Prevention Research Group, 1996; Crnic & Greenberg, 1990; Dishion et al., 1987; Eyberg & 

Robinson, 1983; Hops et al., 1990; Kogan et al., 2012; McMahon & Estes, 1993; Melby et 

al., 1998; Rusby, Estes, & Dishion, 1991). Interactions were videotaped in the families’ 

homes. Intraclass correlations indicated that inter-rater agreement was high (ICC M = .88, 

range .68 to .97) (Lindahl, 2001; McGraw & Wong, 1996; Skinner, MacKenzie, Haggerty, 

Hill, & Roberson, 2011).

Two subscales from the SDM-OCS are included: observed reward for negative behavior and 

observed reward for positive behavior. Observed reward for negative behavior consists of 

rating parent behaviors for being permissive, ignoring problem behaviors, reinforcing 

negative behavior, appearing overwhelmed, being manipulated by their teen, or not 

discouraging negative behavior. Observed reward for positive behavior consists of rating 

parent behavior for parental warmth, encouraging ideas, positive response to positive 

behavior, and responding with physical affection. The average across categories was 

computed and then averaged across time for Grades 9 and 10. Previously published analyses 

demonstrate these two constructs to be reliably measured, with invariance across race 

(Skinner et al., 2011; Spagnolo et al., 2002).

Drug use at 10th grade (approximately age 16) is a measure of the frequency of substance 

use based on heavy episodic drinking in the past 2 weeks (five drinks in a row for males, 

four drinks in a row for females; 0 = none, 2 = 1 or more times), marijuana use in the past 

month (0 = none to 3 = 3 or more times), alcohol use in the past month (0 = none to 3 = 3 or 

more times), and any other drug use in the past year (0 = none, 2 = 1 or more times). 

Frequency variables were summed across categories. This allowed us to include drug 

categories that were too infrequent to model separately.

Drug use frequency at age 20 is the dependent variable and is a latent construct consisting 

of four indicators of substance use frequency: heavy episodic drinking in the past 2 weeks 

(five drinks in a row for males, four drinks in a row for females), marijuana use in the past 

month, cigarette use in the past month, and any other illegal drug use in the past year. 

Response options in the survey for each indicator were ordinal, so actual counts of behavior 
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were not available. However, ordinal rather than continuous measures can reduce skewness 

and the impact of outliers--frequently a problem with low-frequency behaviors. Heavy 

drinking consists of five categories ranging from none (1) to 6 or more times (5). Marijuana 

use ranged from none (1) to 20 or more times (6). Smoking ranged from none (1) to more 

than a pack per day (5). Other illegal drug use ranged from none (1) to 6 or more occasions 

(4).

Intervention condition is represented by two dichotomous variables consisting of self-

administered with phone follow-up, (SA = 1; n = 107), or the parent and teen group 

condition (PA = 1; n = 118). Control families were coded 0 for SA and PA (n = 106).

Attrition Analyses

At posttest, 94.7% of the sample participated in the survey. During the 1-year follow-up (9th 

grade), 92.5% of families were interviewed. Two-year follow-up (10th grade) yielded 92% 

of the sample). At age 20, 91% (n = 301) completed the survey with no completion 

difference by race or intervention condition.

Results

Measurement Model Tests

To more precisely account for measurement error and avoid the potential of Type II error 

bias from using change scores, a latent construct approach is used to analyze the intervention 

effects. Methodologists have suggested that using latent constructs with correlated error 

terms more precisely accounts for measurement error, and this is particularly useful when 

measured indicators are only modestly correlated (Bollen, 1989; Lord, 1965; Singer & 

Willett, 2003). Multiple measures of family stress and drug use frequency were modeled as 

latent constructs. Mplus (version 6.1, L. K. Muthén & Muthén, 2010) was used to conduct 

multiple-group confirmatory factor analysis (MGCFA; Bontempo & Hofer, 2006; B. O. 

Muthén, 1989) to assess measurement equivalence across Black and White study 

participants and across randomly assigned condition. These tests directly compare factor 

loadings and intercepts/thresholds between groups. Missing data were handled with 

maximum likelihood estimation which yields less biased parameter estimates for data 

assumed to be missing at random (Schafer & Graham, 2002).

Multiple-group confirmatory factor analysis (MGCFA) for Blacks and Whites was 

conducted to test for measurement invariance. The initial MGCFA did not support 

measurement invariance. Stepwise freeing of equality constraints resulted in a partially 

invariant measurement solution (X2 241.22 df = 194 p = .01; RMSEA = .03; CFI = .94; TLI 

= .94). Table 1 provides the unstandardized and standardized estimates and standard errors 

for each indicator. The measurement model was not significantly different between Whites 

and Blacks (χ2 17.12 df = 20 p = .65) when allowing the following intercepts and thresholds 

to vary by race. The intercept and loadings for family conflict were significantly higher for 

the Black than the White sample. The thresholds for binge drinking and other drug use were 

significantly higher for the White than the Black sample. The intercept for family 

management was higher for Blacks than Whites. All other intercepts and loadings were 
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constrained to be equal across groups. All indicators contributed significantly to the overall 

variance of the latent factors (p < .001), and the model achieved acceptable fit to the data (χ2 

70.77 df (48), p = .02; CFI = .96; TLI = .95; RMSEA = .05). These results suggest partially 

invariant measurement equality across race.

MGCFA for intervention group—Multiple-group confirmatory factor analysis was 

conducted between the three intervention conditions (control, SA, PA). As anticipated, the 

derivatives difference test revealed no significant difference (χ2 421.88 χ2/df = p = .607), 

indicating the measurement model was invariant between the three groups. Overall, the fully 

constrained measurement model fit the data well enough to proceed (χ2 421.88 df (323), p 

= .0002; CFI = 86; TLI = .87; RMSEA = .037).

Structural Model Tests

The structural model tests for direct and indirect effects of both intervention formats 

compared to controls on the overall frequency of problem substance use at age 20. Multiple-

group structural equation models (MGSEM) were used to estimate whether there is race 

moderation of the impact of each mode of the intervention on family stressors in 9th and 

10th grade and drug use frequency at age 20. Also examined in this model is the potential 

race moderation of the impact of family stressors in 9th and 10th grade on age 16 and age 20 

drug use. Analyses involved three steps: (a) MGSEM with all path coefficients allowed to 

differ between race groups with estimates for model fit (unconstrained). (b) MGSEM with 

all path coefficients constrained to be equal across race with estimates for model fit and a 

derivatives differences test (difftest) comparing the fit of the two models using the difftest 

function in Mplus. This allows a comparison of the model fit between the two racial groups 

and indicates whether the structural relationships between Blacks and Whites are 

significantly different. (c) If the difftest was significant in the fully constrained model, we 

estimated models by freeing the constraints on path coefficients one at a time (in a stepwise 

fashion based on modification indices) until the difftest indicated that the difference between 

groups was not significant. We compared the fit of MGSEM with all path coefficients 

allowed to differ between race groups to MGSEM with all path coefficients constrained to 

be equal across race using a derivatives differences test. This test indicated a significant 

difference in model fit for Blacks and Whites (χ2 26.27, df (10), p = .0034). Stepwise 

freeing of equality constraints resulted in a partially constrained model (Figure 2) that fit the 

data adequately (χ2 118.37, df (93), p = .10; CFI = .97; TLI = .96; RMSEA .04, difftest p = .

12) by freeing the paths from SA to family stressors (Δ χ2 18.72 df (9), p = .03), and the path 

from family stressors to drug use frequency (Δ χ2 21.62 df (9), p = .01). The results of this 

model indicate that the path coefficients for direct effects of both intervention formats were 

not different for Blacks and Whites. The PA intervention had a small, but significant direct 

effect on young adult drug use frequency. Although the path coefficient from SA to age 20 

drug use frequency appears of higher magnitude than the path for PA, the standard error of 

the estimate was higher and the path did not reach significance. The PA intervention also 

had a significant mediated effect through family stressors for both Blacks and Whites. For 

Whites, the SA condition had a trend-level indirect effect through family stressors (β = −.21, 

SE .12, p = .08) and age 16 drug use (β = −.06, SE .03, p = .09), and combined with 

nonsignificant direct effects produced a significant total effect (total effect β = −.37 p = .04). 
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The indirect effects of the SA intervention were not significant for Blacks, although the 

indirect path from SA to family stressors to age 16 drug use to drug use frequency at age 20 

trended toward significance (β = −.06. SE .04, p = .09). Combined with direct effects, the 

total effects of the SA intervention for Blacks was not significant.

For the PA intervention, in addition to the direct path for both Blacks and Whites on drug 

use frequency, the indirect paths which partially mediated the effects for Whites included 

PA to family stressors to drug use frequency at age 20 (β = −.20, p = .06), and PA to family 

stressors to drug use at age 16 to drug use frequency at age 20 (β = −.06 p = .06), which 

together achieved a combined indirect effect which was significant (indirect effect = −.25 p 

= .04, total effect = −.29 p = .02). For Blacks, only the indirect path from PA to family 

stressors to drug use at age 16 to drug use frequency at age 20 (β = −.59, p = .06) trended 

toward significance. Overall, the model accounted for 50% of the variance in drug use 

frequency for Whites and only 15% of the variance for Blacks.

Discussion

When including family stressors and prior drug use (at age 16) in the model (Figure 2), there 

was a direct effect of the PA condition on both family stressors and drug use frequency 6 

years following the intervention for both Black and White youth. The direct effect of the SA 

intervention on drug use frequency was not significant, but there were some significant 

mediated effects through the impact of the program on family stressors for Whites only.

The overall significant effect of the PA intervention on family stressors and drug use 

frequency for both Blacks and Whites is an important finding. While only a few family-

centered prevention interventions have conducted long-term follow-up studies (Heinrichs & 

Jensen-Doss, 2010; Mason, Kosterman, Hawkins, Haggerty, & Spoth, 2003; Spoth, 

Redmond, Shin, & Azevedo, 2004), these findings add evidence to the potential of relatively 

brief family interventions to influence outcomes years later. The lack of a more robust effect 

of the SA intervention for Blacks stands in contrast to earlier findings (Haggerty et al., 

2007). This may be in part due to the fact that drug use is being measured differently; in the 

earlier measure, alcohol, tobacco, marijuana, other illegal drug use initiation, and sex 

initiation were a combined measure. Here we examine only drug use frequency.

The analyses presented here suggest at least three areas of future research. First, it is 

important to further explore the relationship between family stressors during adolescence 

and drug use frequency in early adulthood. Where family stressors increased substance use 

for Whites, the relationship for Blacks was not statistically significant, suggesting that 

earlier family stressors were not related to drug use frequency for Black youth. This 

disjuncture for Blacks suggests that other mechanisms may be important to investigate. It 

may be that for Black youth peer and other environmental influences are more predictive of 

later substance use than family stressors. Second, Staying Connected with Your Teen had a 

more consistent pattern of effects for Whites than Blacks at age 20, suggesting the need for 

further exploration of prevention interventions that directly change opportunity structures 

and build supports for the transition into early adulthood, especially for Black youth. Third, 

although the SA format had more immediate outcomes on drug use and sex initiation and 
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violence, particularly for Black teens (Haggerty et al., 2007), the PA format appears to have 

a stronger effect (at least for Whites) at age 20, suggesting the need to better understand the 

proximal and distal effects of self-directed programs. The PA format included behavioral 

rehearsal opportunities between parents and their teens, which may explain the more 

sustained effect.

Testing intervention effects using latent constructs has some disadvantages, primarily that 

the practical implication of the effects cannot be measured directly since the outcome is not 

a measured variable with a meaningful scale. The comparison of groups makes standardized 

estimates somewhat confusing since estimates are constrained to be equal, but variances are 

not. This means the non-standardized coefficients are equal across groups, but the 

standardized coefficients (and therefore effect sizes) are not. In considering the practical 

impact of the intervention on frequency of substance use, we note that the direct effect of PA 

was equal for Whites and Blacks, statistically significant, but quite modest. The standardized 

direct effect was −.023 for Whites and −.026 for Blacks. However, the total indirect effects 

were only significant for Whites and the standardized estimate much larger (−.14). If we 

were to generalize across the population, this would make very little practical difference for 

Blacks for whom substance use is relatively infrequent to start with. For Whites, for whom 

substance use is more common, even a modest reduction in frequency is meaningful from a 

public health perspective.

The Staying Connected with Your Teen® intervention emphasizes the importance of 

reducing family stressors during adolescence to significantly reduce young adult drug use. It 

is not clear that reducing family stressors in adolescence alone will appreciably reduce early 

adult drug use frequency among Blacks for whom stressors are high and drug use is 

relatively low. Without question, Blacks are exposed to higher levels of ongoing stressors 

throughout their lives relative to Whites (Skinner et al., 2011). In spite of these obvious risk 

factors for drug use, Black teens and young adults fare better than their White counterparts 

in terms of drug use incidence and frequency. Although our measures of family stressors 

captured variability within and across race, there may be other forms of stressors that relate 

to drug use for Blacks which we did not measure. Furthermore, overall drug use is lower for 

Blacks than Whites, but marijuana use is equal across the race groups. Tests specifically of 

marijuana use may produce a different pattern of results, although examining diagnostics in 

the SEM to improve fit did not indicate unique effects on marijuana relative to the overall 

latent construct.

Strengths and Limitations

This study has a number of strengths that should be noted. First, we used a balanced sample 

of Black and White young adults with longitudinal data; over 90% of the original sample 

participated in the age 20 survey. Second, the study used multi-informant, and multiple 

measures, including observed measures of parent/teen interactions. This broad array of 

measures adds validity to the findings. We know of no other intervention trials that have 

combined longitudinal data from multiple reporters and used observed measures during 

adolescence to predict the impact of interventions on drug use frequency at age 20. The 

observer-rated measures are a strength of this study, but also fall short of coding moment-to-

Haggerty et al. Page 12

Prev Sci. Author manuscript; available in PMC 2016 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



moment interactions. They do not reveal exactly how parent’s rewards for specific behaviors 

unfold, nor do they provide any insight into the contribution that teens make to this process. 

This could be important particularly since both the parents and teens engaged in the 

intervention and effects of the intervention may have been mediated through changes in teen 

communication with their parents. For instance, teens who participated in the intervention 

with their parents may have provided more direct and positive information about their 

whereabouts than did their control counterparts. This could easily have come about through 

the discovery that their parents needed and wanted this information.

The use of multiple-group latent construct SEM models to more precisely account for 

measurement error and avoid the potential of Type II error bias is also a strength of the study 

(Bollen, 1989; Lord, 1965; Singer & Willett, 2003). Furthermore, it allows us to test 

intervention effects on the overall frequency of drug use, which is what this family-focused 

universal intervention is designed to reduce. However, different types of substances and 

patterns of substance use may be differentially influenced by some interventions, and 

making those distinctions could be an important contribution in future tests of family-

focused interventions. Despite these strengths, there are some limitations--primarily that the 

practical implications of the effects are more difficult to interpret since the outcome is not a 

measured variable with a meaningful scale. The sample size (Whites = 168, Blacks = 163) 

limits the number of paths that can be tested in any model and reduced power to detect 

effects. Additionally, these analyses were conducted at the individual level, the level of 

randomization, yet the PA intervention was a group-delivered intervention. The SEM cannot 

take into account the clustering of families within only 1 of 3 conditions. This may have 

artificially reduced the standard errors and thus increased Type I error.

While the model accounts for half of the variance for White young adult substance use 

frequency, it only accounts for 15% of the variance for Blacks. This suggests that there are 

other important factors influencing substance use frequency among Blacks. Evidence from 

Strengthening African American Families suggests that improving engagement and 

ownership in the intervention could improve its impact for Black teens (Kogan et al., 2012). 

This study points to what may be important differences in the mechanisms between Black 

and White families through which drug use prevention programs influence drug use 

behavior. The influence of family stressors on teen and age 20 drug use is strong for Whites, 

for whom drug use is common during early adulthood. Although Blacks may be exposed to 

greater environmental stressors, family functioning remains high. Furthermore, there is a 

need to explore the impact of more concurrent events, including stressful life experiences, 

daily hassles, family formation, employment, and education, as they may be mediators of 

intervention effects and potential risk and protective factors for concurrent and future drug 

use.

Our primary conclusion is that the Staying Connected with Your Teen® intervention had 

significant but modest effects in reducing the frequency of early adult drug use among 

Whites in both a group- and self-administered format. For Blacks, the intervention was less 

powerful and only the group-administered format produced significant reductions in drug 

use frequency, suggesting the need to improve self-administered programming for Blacks 

given the substantial savings in cost of delivery over the group-administered format.
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Figure 1. 
Recruitment and retention for the Staying Connected with Your Teen® eighth-grade 

intervention study.
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Figure 2. 
Intervention effects model results.
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