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Abstract
This study experimentally tested risk behavior outcomes of Connecting, a low-cost, self-directed, family-based prevention 
program for families with youth placed in their care by state child welfare agencies. Families caring for youth aged 11 to 
15 years from across Washington State were recruited and randomly assigned to either the self-directed program with sup-
plemental support (n = 110) or a treatment as usual control condition (n = 110). Program materials included a workbook 
with family activities and DVDs with video clips. Over the 10-week program, participants received motivational support 
contacts to prompt program completion. Survey data were collected from youth and their caregivers at baseline, directly 
following intervention, then again at 12 and 24 months post-intervention. Intervention effects at 24-month follow-up were 
found to be moderated by age. Among 16- to 17-year-old youth at follow-up, there was an intervention benefit yielding 
reduced use of any substance (OR = 0.71, 95% CI [0.54, 0.93], p = 0.01) and nonviolent delinquency (OR = 0.73, 95% CI 
[0.57, 0.94], p = 0.02). There was no intervention effect among adolescents aged 13 to 15 years for any risk behaviors. This 
evidence suggests that the developmental timing of a self-directed, family-focused preventive intervention for youth and their 
caregivers in the foster care system may influence risk behaviors that typically emerge in late adolescence. ClinicalTrials.
gov Identifier: NCT03157895.

Keywords Substance use prevention · Violence prevention · Teens in foster care · Caregiver intervention · Parenting 
program

Introduction

There are more than 84,000 early adolescents (youth from 
11 to 15 years of age) in foster care in the USA on a typical 
day (iFoster, 2020; U.S. Department of Health and Human 
Services, 2018). Evidence indicates that youth who grow 
up in foster care have higher incidences of substance misuse 
and conduct problems (Gypen et al., 2017) and early sexual 
activity (Latzman et al., 2019), and are at a higher risk for 
involvement in the juvenile criminal legal system (Orsi et al., 
2018) than youth in general.

Foster Placements as Prevention Opportunities

The positive youth development framework (Catalano 
et al., 2004) suggests that stable and positive foster fam-
ily placements provide an important opportunity for pre-
vention of behavioral health problems such as substance 
use, sexual initiation, and delinquency by providing strong, 
protective environments for development (Gypen et al., 
2017). Consistent with this overall approach, the social 
development model (SDM; Hawkins & Weis, 1985) inte-
grates perspectives from social control (Hirschi, 1969), 
social learning (Bandura, 1977), and differential associa-
tion theories (Sutherland, 1973). According to the SDM, 
prosocial opportunities for involvement, skills, rewards/
recognitions, bonds, and healthy beliefs are hypothesized 
to promote prosocial behavior, while a similar process oper-
ates for antisocial opportunities and behavior. Interventions 
based on this model have been shown to reduce substance 
use, sexual risk, and delinquent behaviors (Catalano et al., 
2021; Haggerty et al., 2007). Foster and relative caregivers 
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need effective family-focused interventions (Barnett et al., 
2018; Storer et al., 2014) to help them provide opportunities 
for positive social development to the teens in their care. 
Licensed caregivers typically receive preservice training; 
however, it is questionable that this training adequately 
prepares them to be emotionally responsive, open to com-
munication, and able to provide for the needs of adolescent 
youth in their care (Barnett et al., 2018; Feltner et al., 2021). 
Relatives taking in youth receive little to no training, further 
limiting their ability to provide social-emotional support for 
kin in their care. These deficits—in addition to exposure 
to adverse experiences leading to foster placement—may 
contribute to elevated health risk behaviors of adolescents 
in foster care (Casey Family Programs, 2018).

Potential Moderators of Intervention Efficacy

There are individual and environmental factors that may 
moderate the impact of family-focused interventions, and 
understanding those factors can lead to improvements in 
intervention materials, timing, and population targets. One 
such moderator is developmental timing. Family-focused 
interventions designed for adolescents often target a range 
of ages which span early to middle adolescence. Targeted 
outcomes such as substance use or sexual initiation grow 
in prevalence over this range, so it is typical to see “sleeper 
effects” of early prevention interventions—for example, 
those delivered in the 11- to 13-year age range—not dem-
onstrating a measurable impact until late adolescence 
(Haggerty et al., 2007; Spoth et al., 2004).

Recently, tests of intervention efficacy have included 
baseline risk as a potential moderator of program impact 
(Brincks et al., 2021). In the case of universal interventions 
for families of teens in foster care, intervention alone may 
not be enough to overcome the risk already incurred before 
the youth and caregiver engage in the intervention. This 
could be especially true of youth already exposed to mul-
tiple transitions with many different caregivers, which is a 
known risk factor for substance use and other risk behaviors 
(Gypen et al., 2017).

The dose of an intervention has also been shown to be 
an important factor in intervention outcomes (Brody et al., 
2006). Dosage effects are commonly explored in intention-
to-treat prevention programs to help identify the benchmark 
for adherence that will yield an intervention benefit. Fami-
lies with lower adherence to the intervention—generally less 
than 60%—likely experience fewer benefits (Baggett et al., 
2017). This is concerning, as many families with the high-
est risk for substandard caregiving behaviors are also the 
likeliest to engage inconsistently in the program or drop out 
altogether (Haggerty et al., 2002).

Prevention programs in general may or may not work in 
the context of specific historical conditions in the larger soci-
ety. The recent extraordinary events related to the COVID-
19 pandemic affected every family in the USA, including 
those with foster children. Interventions designed to improve 
communication and bonding between teens and their car-
egivers may have stronger or weaker effects in the context of 
school closings and statewide shelter-in-place requirements.

Adapting and Testing a Tailored Approach

Effective caregiver training can improve outcomes for chil-
dren in care (Cooley & Petren, 2011; Feltner et al., 2021; 
Price et al., 2015). However, there is a dearth of evidence-
based parenting programs tailored to teens in foster care 
and their caregivers. The programs that do exist typically 
focus on reducing existing problem behaviors rather than 
prevention, and target youth with the highest level of need 
(Barth et al., 2005). Although effective models of parent-
ing programs for the general population of parents and their 
teens exist (Van Ryzin et al., 2016), they do not consider the 
unique situation of foster families.

To address the need for parenting programs tailored to 
support the needs of adolescents in foster care that are easy 
to use, affordable, and evidence based, we developed Con-
necting. Connecting was adapted for youth in foster care 
and their caregivers (Barkan et al., 2014; Haggerty et al., 
2016; Storer et al., 2012), using the ADAPT-ITT framework 
(Wingood & DiClemente, 2008), from an existing universal 
parenting program with evidence for preventing risky behav-
iors in adolescence, Staying Connected with Your Teen (STC; 
Haggerty et al., 2007).

The current study is a randomized controlled trial of the 
Connecting program in which we examine program effects 
on health risk behaviors related to substance use, delin-
quency, and sexual activity at 12-month follow-up (12-FU) 
and 24-month follow-up (24-FU). Studies of the Connecting 
program—including a small, randomized, waitlist control 
pilot study (Haggerty et al., 2016)—and posttest results from 
this current randomized trial (Haggerty et al. (2021) have 
demonstrated a positive impact on preventing substance 
use and other risky behaviors. Building on these promis-
ing results, we hypothesized that at 24-FU, adolescents in 
the Connecting intervention would report lower substance 
use initiation; prevalence of alcohol, tobacco, marijuana, 
and other drug use; and less delinquency and sexual activ-
ity. Additionally, consistent with other interventions, we 
expected to see a dose–response relationship, with those 
completing more of the intervention demonstrating greater 
preventive effects at 24-FU.
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Methods

Program Description

The self-directed, self-paced Connecting program is 
theoretically guided by the Social Development Strat-
egy (Haggerty & McCowan, 2018) and is intended to be 
a prevention program for youth ages 11 to 15 years in 
foster care and their caregivers. The program features a 
workbook with easy-to-follow activities for caregivers 
and youth, designed to provide youth with opportunities 
to contribute to their foster families, acquire the skills 
needed to take advantage of these opportunities, increase 
caregiver supervision, reduce conflict, and promote bond-
ing through reward and recognition strategies. The Con-
necting adaptation included the original STC workbook 
and DVD, additional activities to promote caregiver-youth 
bonding, specific resources for foster parents, and special 
attention to the development of foster youths’ independ-
ent living skills (Barkan et al., 2014; Storer et al., 2012). 
Training materials were mailed to each family assigned to 
the treatment condition, with the suggestion that families 
complete one chapter per week over 10 weeks. A family 
consultant trained in motivational interviewing checked in 
weekly with families to record completed activities, moti-
vate families to use the materials, and help them problem 
solve any implementation challenges (Haggerty et al., 
2021). No financial incentive was provided to caregiv-
ers or youth for program participation; however, licensed 
caregivers who completed the program could request a 
certificate with the total number of hours spent on the 
program (on average about 8 h) which counted towards 
the training requirements of caregivers in Washington 
State (36 h of training over 3 years).

Recruitment, Procedures, and Data Collection

Youth/caregiver dyads were recruited from November 
2016 through April 2018. The study has been registered 
in ClinicalTrials.gov; all study procedures were approved 
by the Washington State Institutional Review Board. The 
research team collaborated with the Washington State 
Department of Children, Youth, and Families (DCYF) to 
select families for recruitment. Eligibility criteria included 
youth between the ages of 11 and 15 years whose place-
ment in foster care was 30 days or longer, placement with 
a licensed or unlicensed relative caregiver or a licensed 
foster caregiver where the placement was expected to last 
for at least 6 months, and the ability of both youth and car-
egivers to speak and be literate in English to use the Con-
necting manual and respond to survey questions. Youth 
included in the study were not known to be regularly using 

drugs or alcohol in the last 30 days, and did not have any 
past involvement in the criminal justice system. Youth in 
group-home and behavioral rehabilitation services place-
ments were excluded, due to the study’s focus on primary 
prevention.

Case data were provided by DCYF in several waves and 
were initially screened by research staff for eligibility. To 
manage the flow of screening, opt-out, and recruitment, 549 
cases were randomly selected from the first wave. Thereafter, 
all new cases were screened for eligibility. If a case passed 
this screen, both foster caregivers and biological parents (if 
youth was not legally free) were mailed opt-out letters. Fami-
lies who did not request to opt out were sent a recruitment 
letter, fact sheet, and consent/assent forms, followed by a 
phone call within 2 weeks. When a family expressed inter-
est in participating, their social worker was contacted and 
asked to provide written consent. One hundred and six (98 
caregivers and 8 biological parents) opted out and 36 families 
were not consented by social workers—usually because the 
placement had become less stable—leaving 751 families who 
were entered into active recruitment. Three eligible families 
self-referred and were recruited (see Fig. 1).

Data were collected at four time points: baseline, posttest, 
12-FU, and 24-FU. During enrollment, 220 caregivers/youth 
completed separate online or phone baseline surveys. After 
the baseline survey was completed, caregivers and youth 
received a $40 and $20 incentive, respectively, and then car-
egiver/teen dyads were randomly assigned to either the treat-
ment (n = 110) or treatment as usual control (n = 110) group. 
Families were randomized in blocks to achieve geographic 
representation across the three DCYF administrative regions 
in Washington State. At the end of 3 months, both caregivers 
and youth in the treatment and control conditions completed 
a posttest survey, receiving an incentive of $30. Nearly 85% 
of dyads completed the posttest survey (88.6% of caregivers 
and 89.5% of youth). During the 3-month study period, 20 
enrolled youth changed placements (13 treatment and 7 con-
trol). When possible, follow-up was conducted with youth 
and caregivers in their new placements. Follow-up surveys 
were administered to caregiver-youth dyads at 12-FU and 
again at 24-FU.

Sample and Program Completion

The average age of the foster youth was 13 years at base-
line; gender was balanced (54% female); youth represented 
diverse race/ethnicity (30% Hispanic, 15% Black, 12% 
Native, 9% Asian). The number of placements each youth 
had been in prior to the study varied from 1 to 17 (M = 3.28, 
SD = 2.58). Placement type at baseline varied, with 46% 
placed with nonrelative licensed caregivers, 40% living with 
relatives, and the remainder with nonrelated close adults 
who were not licensed (14%). Ten percent of caregivers 
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Fig. 1  Study consort diagram
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had been parenting foster, adoptive, or biological children 
for 5 or fewer years and some had over 40 years of experi-
ence (median = 23 years). Of the 110 families assigned to 
the treatment condition, 86 (78%) completed some of the 
programs, while 58 (52%) completed 60% or more of the 
94 program tasks. See Haggerty et al. (2021) for further 
details on implementation and high program satisfaction. 
There were no significant differences in baseline measures 
of outcomes (see Table 1).

Measures

Youth‑Report Risk Behavior Outcomes

Substance Use Reporting Substance use classes included 
tobacco, alcohol, marijuana, and other drugs. For all sub-
stance classes, the baseline survey measured lifetime use 
(i.e., “Have you ever used marijuana?”) as a yes/no item. The 
posttest survey measured the number of occasions of past-
30-day use, while the 12-FU and 24-FU surveys measured 
the number of occasions of past-year use. For tobacco, all 
time points included cigarettes and smokeless tobacco items, 
while the 24-FU also included an item for e-cigarettes. For 
alcohol, baseline queried lifetime use of any alcoholic bev-
erages; for posttest through 24-FU, a single item asked 
about occasions of use. For marijuana for all time points, 
a single item queried occasions of marijuana use. For other 
drugs, one item queried the number of occasions of pre-
scription drug use without a prescription (or more than was 

prescribed), and a second item asked about any use of other 
drugs or medications to get high (yes/no item). Response 
options for substance use items were ordinal (i.e., for alco-
hol: 0 occasions; 1 to 2 occasions; 3 or more occasions, etc.). 
Minimal reported use occasions across substances yielded 
long tails in the ordinal distributions. Thus, binarized scores 
were calculated for each tobacco, alcohol, marijuana, and 
other drugs: no use = 0 and any use at all = 1. For substance 
classes with multiple items (i.e., for tobacco: cigarettes, 
smokeless tobacco, and e-cigarettes), endorsement of any 
use on any item yielded a code of 1. An additional “any use” 
variable was created at each time point to examine overall 
substance use. The “any use” variable was scored by assign-
ing a 0 to youth who reported no use of any substances at 
that time point and a 1 to youth who reported any use across 
all substances.

Substance Use Initiation Variables for substance use initiation 
were calculated for 12-FU and 24-FU, and they were derived 
from the substance use binarized scores described above for 
each substance class. Because the intervention target was a 
delay in initiation of substance use, all youth who reported any 
baseline (lifetime) use for a specific substance—and thus no 
delay—were excluded from analyses for that substance. For 
the remaining youth who were substance-naïve at baseline, 
12-FU prevalence scores were calculated by assigning a 0 
if no use was reported, or a 1 if any use was reported, across 
posttest and 12-FU. The same scoring logic was extended to 
the 24-FU initiation variables.

Table 1  Participant 
characteristics by intervention 
condition

* p < .05

Intervention condition

Control Connecting

Characteristic Time point Prevalence rate Test statistic p-value

White Baseline .70 .76 χ2 = 1.00 0.317
Hispanic Baseline .21 .13 χ2 = 2.45 0.118
Male Baseline .47 .44 χ2 = 0.12 0.729
 > 1 Posttest placement changes 12-FU + 24-FU .15 .18 χ2 = 0.25 0.615
Pre-COVID survey 24-FU .68 .83 χ2 = 5.35 0.021*
Any substance use (lifetime) Baseline .33 .37 χ2 = 0.39 0.535
Tobacco use (lifetime) Baseline .20 .28 χ2 = 1.72 0.189
Alcohol use (lifetime) Baseline .25 .25 χ2 = 0.00 0.680
Marijuana use (lifetime) Baseline .13 .19 χ2 = 1.75 0.186
Other drug use (lifetime) Baseline .09 .07 χ2 = 0.09 0.770
Nonviolent delinquency (lifetime) Baseline .51 .56 χ2 = 0.38 0.537
Violent delinquency (lifetime) Baseline .38 .42 χ2 = 0.31 0.578

Control Connecting
M (SD)

Age Baseline 12.90 (1.21) 13.12 (1.28) t(215) =  − 1.33 0.185
Lifetime placement changes Baseline 3.19 (2.45) 3.40 (2.75) t(198) =  − 0.57 0.572
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Substance Use Prevalence Prevalence rates were examined 
by using the binarized substance use scores described above 
for tobacco, alcohol, marijuana, other drugs, and any use at 
baseline, 12-FU, and 24-FU.

Delinquent Behavior Prevalence Youth reported on nonvio-
lent and violent delinquent behavior. Nonviolent delinquent 
behavior was measured with 11 yes/no items, including self-
report of break-ins, stealing, destruction of property, and 
running away. Violent delinquent behavior was measured 
with six yes/no items, including self-report of throwing 
objects at or hitting others, starting fights, and carrying a 
handgun. Questions referred to lifetime behavior at base-
line, and past-year behavior at 12-FU and 24-FU. Prevalence 
scores were calculated for nonviolent and violent behavior 
separately. For nonviolent delinquency, endorsement of yes 
for any of the 11 items yielded a code of 1 (or 0 for no delin-
quent behaviors). For violent delinquency, the same scoring 
logic was applied with the six items. Prevalence scores were 
calculated for baseline, 12-FU, and 24-FU.

Sexual Behavior Prevalence Prevalence scores were created 
for 12-FU and 24-FU youth-reported sexual behavior. At 
each time point, one yes/no (coded as 1/0) item was used: 
“In the past year have you had sex including oral, anal, or 
vaginal sex?”.

Covariates and Moderating Variables

Lifetime Placement Changes Lifetime placement changes 
was measured at baseline via youth report of the total num-
ber of times they had changed household placements prior 
to the start of the study.

Posttest Placement Changes Posttest placement changes 
was measured via youth report of the number of times they 
had changed household placements over the past year, que-
ried during 12-FU and again at 24-FU. The 24-FU scores 
were summed across 12-FU and 24-FU. Scores were then 
binarized, with zero or one placement change indicating 
higher placement stability, and two or more changes indi-
cating lower placement stability. The rationale is that one 
placement change in some cases is just as good as (or better 
than) none, when the nature of the change is a return to a 
parent or close relative, an adoption, or another more perma-
nent placement (Semanchin Jones et al., 2016).

COVID‑19 Survey Conditions Of the youth participants who 
completed the 24-FU survey, 60 control youth (68%) and 70 
Connecting youth (83%) completed the survey either before 
or within 1 month of the Washington State COVID-19 shelter-
in-place order. Significantly more youth from the Connecting 
vs. control group completed the survey pre-COVID (χ2 = 5.35, 

p = 0.02). Given the hypothesized mechanisms in Connecting 
(e.g., youth-caregiver bonding), there was a possibility that 
household disruptions from the shelter-in-place order could 
impact the integrity of the intervention. Given the retrospec-
tive nature of the survey, up to 1 month within an active shel-
ter-in-place order was considered an appropriate time frame 
before COVID-related behavior changes would be reflected 
in youth reports. 

Dosage Effects The dosage variable was a binarized score 
representing program completion of less than 60% (coded 
0) or greater than 60% (coded 1) and was restricted to the 
Connecting group (n = 110). To derive this score, program 
completion was measured via a caregiver report from the 
posttest survey. If caregivers reported completing “quite a 
bit,” “most,” or “all” of three types of tasks (reading the 
workbook, doing the activities, and watching the Staying 
Connected and Youth Stories DVDs), they were coded as a 
1. For caregivers who did not provide data on the posttest 
survey, the dosage was coded as a 1 if the family consult-
ant reported they had done at least 58 of the 94 tasks on 
the checklist (61%). Because caregiver and family consult-
ant reports were on different scales, binarizing the dosage 
variable at scale thresholds representing ~ 60% comple-
tion allowed for standardization of reporting from the two 
informants.

Data Analysis

Data were analyzed in SPSS and R. Intention-to-treat analy-
ses were conducted on teen-reported risk behavior outcomes 
related to substance use, delinquency, and sexual activity. 
Analyses included 12-FU and 24-FU outcomes.

Handling Missing Data

Survey nonresponse included 46 youth at 12-FU (21% of 
sample; n = 26 Connecting, n = 20 control) and 45 youth at 
24-FU (20% of sample; n = 24 Connecting, n = 21 control). 
There were no differences in missingness by treatment con-
dition at 12-FU (χ2 = 0.99, p = 0.32) or 24-FU (χ2 = 0.25, 
p = 0.62) and no significant predictors of missingness among 
planned covariates with complete baseline data, indicating a 
reasonable likelihood the data are at least missing at random. 
Missing data were handled using multivariate imputation 
by chained equations with 30 imputations and maximum 
of 10 iterations via the mice function in R (van Buuren & 
Groothuis-Oudshoorn, 2011). A separate set of auxiliary 
variables was added to the multiple imputation models for 
each risk outcome category (substance use initiation, sub-
stance use prevalence, delinquent behavior, sexual behavior) 
to improve imputation model fit.
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Main Effect Models

One youth participant at 12-FU and three youth participants at 
24-FU were dropped from all statistical analyses for reporting 
dishonest answers (“I was not honest at all”). This resulted in 
pre-imputation sample sizes of 173 youth at 12-FU (84 Con-
necting, 89 control) and 172 youth at 24-FU (84 Connecting, 
88 control). Binominal logistic regression models using a logit 
link were conducted separately to examine 13 risk behavior out-
comes across four categories at each of the two time points (12-
FU, 24-FU): substance use initiation and substance use preva-
lence (any substance, tobacco, alcohol, marijuana, other drugs); 
delinquent behavior prevalence (nonviolent, violent); and sexual 
behavior prevalence. Odds ratios testing the intervention effect 
for each outcome were calculated as unadjusted for planned 
covariates, as well as adjusted. Covariates in all models included 
age (baseline) and posttest number of placement changes (12-FU 
or 24-FU), as well as dummy-coded variables for White race/
ethnicity (baseline), Hispanic race/ethnicity (baseline), and male 
gender (baseline). Past-year substance use prevalence and delin-
quent behavior models controlled for baseline prevalence of the 
specific risk behavior (e.g., tobacco use prevalence controlled 
for baseline tobacco use). Sexual behavior did not control for 
baseline sexual behavior, given the high rate of nonconsensual 
sexual behavior generally reported among younger adolescents 
in this population (Euser et al., 2013), which evokes concern 
about the validity of baseline reports of sexual behavior as an 
indicator of risky sexual decision making.

Global Test Statistic

In addition to assessing separate behavior outcomes, a global 
test statistic (GTS; Pocock et al., 1987) was used to analyze 
the overall effect of Connecting across prevalence outcomes 
at 12-FU and again at 24-FU. Because the goal of Connecting 
was not to target specific behaviors but to prevent youth risk 
outcomes generally, the GTS was an appropriate test for meas-
uring whether Connecting was shifting outcomes in a favora-
ble direction. The GTS calculates the average t value across 
the estimated intervention effect for each behavior outcome 
and adjusts it for the sample size, number of outcomes, cor-
relations among the outcomes, and the increased risk of type 
I error resulting from multiple tests. The GTS in this study 
combined all substance use prevalence outcomes, nonviolent 
and violent delinquency, and sexual behavior outcomes.

Subgroup Analyses

Subgroup analyses were conducted for the 13 risk behavior 
outcomes at 12-FU and 24-FU. One set of subgroup analyses 
examined age (baseline) as an effect modifier. Additional 
analyses included a proxy measure of baseline risk: lifetime 
placement changes (baseline).

Age For subgroup analyses focused on age, a treatment con-
dition x age interaction term was added to the main effect 
models described in the Main Effect Models section. Further-
more, planned subgroup analyses were conducted in each of 
two age groups: 13–15 years and 16–17 years at 24-FU. This 
age split roughly corresponds to middle school/early high 
school (13–15 years) and later high school (16–17 years), 
with later high school representing expanded opportunities 
to engage in risk behaviors, as well as for the intervention 
to confer a noticeable benefit consistent with findings in the 
RCT of the original program (Haggerty et al., 2007). 

Lifetime Placement Changes  For subgroup analyses focused 
on lifetime placement changes, a main effect term for lifetime 
placement changes as well as a treatment condition x lifetime 
placement changes interaction term was added to the main 
effect models. As with age, subgroup analyses were planned 
a priori, with 0–2 lifetime placement changes representing a 
“lower” baseline risk subgroup and > 2 placement changes 
representing “higher” baseline risk.

COVID‑19 Restricted Sample Analyses

The main effect and GTS models for the risk behavior out-
comes were repeated using only the 76% of youth who com-
pleted the 24-FU survey before or within 1 month of the 
COVID shelter-in-place order (Control: n = 60; Connecting: 
n = 70). As with the full-sample analyses, multiple imputation 
was used to estimate parameters for the 45 additional youth 
missing data from 24-FU. Subgroup analyses for age and 
baseline risk were not repeated in this reduced sample due 
to small sample size. Prevalence rates for behavior outcomes 
did not differ between youth who completed the 24-FU sur-
vey before vs. after the COVID shelter-in-place order.

Dosage Effects

Dosage effects at 12-FU and 24-FU were assessed within the 
Connecting intervention group. We calculated the unadjusted 
odds ratios for substance use prevalence (any use, tobacco, 
alcohol, marijuana, and other drugs), delinquent behavior 
(nonviolent and violent), and sexual behavior. Substance use 
initiation outcomes were not included in analyses, given small 
sample sizes after removing youth with baseline use.

Results

24‑FU Full Sample: Main Effects

There were no intervention effects at 24-FU for any sub-
classes of substance use initiation, substance use, delinquent 
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behavior, or sexual behavior (Table 2). Likewise, the GTS 
showed no intervention effect on overall risk behavior.

24‑FU Full Sample: Subgroup Analyses

Youth Age (Baseline)

An intervention effect on several risk behaviors at 24-FU 
was moderated by age. Among 16- to 17-year-old youth at 
24-FU, there was an intervention benefit yielding reduced 
use of any substance (OR = 0.71, 95% CI [0.54, 0.93], 
p = 0.01), marginally reduced use of alcohol (OR = 0.81, 
95% CI [0.64, 1.03], p = 0.08), and reduced nonviolent 
delinquency (OR = 0.73, 95% CI [0.57, 0.94], p = 0.02). 
There were no intervention effects in adolescents aged 13 
to 15 years.

Lifetime Placement Changes (Baseline)

No intervention effects on risk behaviors at 24-FU were 
moderated by lifetime history of placement changes.

24‑FU COVID‑19 Restricted Sample: Main Effects

There was an intervention effect at 24-FU showing reduced 
use of any substance in the Connecting group (OR = 0.83, 
95% CI [0.70, 0.98], p = 0.03). No other risk behavior cat-
egories yielded significant intervention effects. The GTS 
showed an intervention benefit when combining risk behav-
ior categories (t =  − 1.76, p = 0.04).

24‑FU Dosage Effects

Youth from families who completed at least 60% of the 
Connecting program showed significantly lower prevalence 
rates for tobacco, alcohol, marijuana, other drugs, non-
violent delinquency, and violent delinquency (odds ratios 
ranged from 0.72 to 0.82) compared to those who were 
assigned to the intervention but completed less than 60% of  
the program.

12‑FU Main Effects, Subgroup Analyses, and Dosage 
Effects

Although behavior outcomes at 12-FU were trending in a 
favorable direction, statistical models revealed no significant 
main, GTS, or subgroup intervention effects when compar-
ing Connecting youth with control youth. Strong dosage 
effects were observed, with lower use of tobacco, alcohol, 
and marijuana, as well as lower nonviolent and violent delin-
quency and lower sexual behavior prevalence in the higher 
dosage group (odds ratios ranged from 0.69 to 0.92).

Discussion

Given the lack of evidence-based prevention programs 
to address higher levels of risk behaviors among teens in 
foster care compared to teens in general, it is important 
to develop and test interventions specifically designed to 
support caregivers and youth in foster care that address the 

Table 2  Full-sample comparison of control and Connecting conditions on risk behavior outcomes at 24-month follow-up

t For each subclass, substance use initiation analyses excluded participants who reported any lifetime use at baseline

Intervention condition

Control Connecting Unadjusted Adjusted

Risk behavior Subclass Prevalence rate (n) OR (95% CI) p-value OR (95% CI) p-value

Substance use  initiationt Any substance (n = 118) .36 (22) .25 (14) 0.94 (0.79, 1.11) 0.427 0.93 (0.78, 1.09) 0.363
Tobacco (n = 132) .21 (15) .21 (13) 1.06 (0.90, 1.23) 0.496 1.04 (0.90, 1.22) 0.595
Alcohol (n = 133) .20 (13) .25 (17) 1.09 (0.94, 1.27) 0.229 1.10 (0.95, 1.27) 0.214
Marijuana (n = 149) .24 (18) .23 (17) 1.02 (0.88, 1.19) 0.805 1.00 (0.86, 1.15) 0.946
Other drugs (n = 162) .22 (18) .14 (11) 0.95 (0.84, 1.08) 0.468 0.97 (0.85, 1.11) 0.659

Substance use prevalence Any substance (n = 171) .46 (40) .31 (26) 0.93 (0.79, 1.07) 0.318 0.91 (0.79, 1.05) 0.180
Tobacco (n = 171) .29 (25) .27 (23) 1.02 (0.88, 1.19) 0.841 1.00 (0.87, 1.15) 0.974
Alcohol (n = 171) .26 (23) .21 (18) 1.01 (0.87, 1.16) 0.913 1.01 (0.88, 1.15) 0.932
Marijuana (n = 171) .28 (24) .19 (16) 1.00 (0.86, 1.16) 0.975 0.99 (0.85, 1.15) 0.884
Other drugs (n = 171) .08 (7) .06 (5) 1.03 (0.90, 1.17) 0.706 1.04 (0.91, 1.19) 0.527

Delinquent behavior Nonviolent (n = 171) .35 (30) .27 (23) 1.01 (0.88, 1.16) 0.900 0.99 (0.86, 1.15) 0.917
Violent (n = 171) .14 (12) .09 (8) 1.00 (0.88, 1.15) 0.952 1.01 (0.90, 1.15) 0.852

Sexual behavior N/A (n = 171) .24 (21) .18 (15) 0.94 (0.82, 1.07) 0.372 0.91 (0.80, 1.03) 0.146
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risk and protective factors associated with health risking 
behaviors such as substance use, delinquency, and adoles-
cent sexual activity. Consistent with the social develop-
ment model and earlier findings (Haggerty et al., 2016, 
2021), we hypothesized that Connecting would lead to a 
reduction in the youths’ involvement in high-risk behav-
iors. To that end, we tested the efficacy of a family-focused 
prevention program adapted from a universal prevention 
program based on the social development model which has 
been previously shown to reduce substance use, violent 
delinquency, and sexual initiation among adolescents.

Results of intention-to-treat analyses did not reveal 
overall program efficacy. Despite the overall lack of find-
ings, we wanted to more deeply explore why we might not 
have detected predicted outcomes, particularly because the 
evidence for the original program (Staying Connected with 
Your Teen) neither includes youth as young as 11 years, 
youth in foster care, nor the challenges of a shelter-in-
place order. Several factors were considered as possible 
moderators of intervention effects: developmental tim-
ing, baseline placement instability, and historical events 
(restrictions to reduce transmission of COVID-19). In sub-
group analyses, positive intervention effects were observed 
for older (16–17 years old at 24-FU), but not younger teens 
(13–15 years old at 24-FU). This age pattern aligns with 
the social development model’s hypothesis that family 
processes experienced in the middle school years—such 
as caregiver bonding in this study—are especially influ-
ential in facilitating prosocial involvement and diverting 
youth from antisocial involvement in the high school years 
(Hawkins & Weis, 1985).

Consistent with other studies that have demonstrated 
delayed prevention effects, interventions to prevent ado-
lescent risk behaviors in foster youth may need to be 
timed so they are more proximal to the opportunities for 
these behaviors. Many risk behaviors see sharp increases 
between 15 to 17 years of age (Johnston et al., 2022), mak-
ing the mid-teen years a critical period for programming 
aimed at diverting youth from these behaviors. Given this 
sample was selected based on having not already demon-
strated high levels of these risk behaviors (though they 
are in a high-risk population), effects may grow stronger 
over time. The overall prevention benefit of Connecting 
appeared to be trending in a positive direction, with preva-
lence rates indicating emergent intervention benefits by 
12-FU and stronger benefits by 24-FU. The data point to 
a latency period, whereby the maximal prevention effi-
cacy of Connecting may be observed months or years 
beyond the 24-FU window. Future studies of Connecting 
with a longer longitudinal design are needed to test this 
hypothesis.

Another possibility is that family-based interventions 
like Connecting, delivered in early adolescence, do provide 

prosocial opportunities for youth through strengthening 
skills, recognition, and bonding as outlined in the social 
development model that could yield preventive effects even 
for youth in foster care, but those effects cannot be observed 
until those youth enter late adolescence, giving them more 
opportunities for risky behavior. We might expect that 
small effects in changing the patterns of the foster caregiver 
dynamic might have reciprocal effects on the youth in their 
care and that bonding and connecting will strengthen over 
time. Such “sleeper” effects for prevention programs deliv-
ered during early adolescence are not uncommon (Spoth 
et al., 2001; van Aar et al., 2017). van Aar et al. (2017) 
suggest a number of factors that contribute to such sleeper 
effects that might be relevant to our study, such as caregivers 
needing more time to master practices or contextual chal-
lenges to implement the practices in the midst of multiple 
stressors (e.g., COVID-19, baseline placement instability, 
etc., all affecting whether caregivers could complete the pro-
gram) (Spoth et al., 2001; van Aar et al., 2017).

The historic events related to the COVID-19 pandemic 
proved to be a disruption for teens in our study. Data col-
lection procedures were not affected because data were col-
lected online or over the phone. However, life changed dra-
matically over the course of the field period, and youth who 
responded to the survey before COVID-19 were in a very 
different situation than those who responded after the onset 
of school closures and shelter-in-place orders. The results of 
analyses conducted on the subsample who completed data 
collection under “normal” conditions suggest that program 
impact on substance use may have been stronger than indi-
cated by full-sample intention-to-treat analyses. Specifically, 
the GTS was statistically significant and indicated that the 
overall prevention benefit of Connecting was trending in 
a positive direction by 24-FU. The stronger effects in the 
pre-shelter-in-place sample are not explained by higher 
prevalence rates during shelter-in-place, as these rates did 
not differ between youth who completed the 24-FU survey 
pre- vs. post- shelter in place. In fact, there was an overall 
positive direction of effect in the pre-COVID sample and 
iatrogenic effects in the pandemic restrictions sample. This 
suggests COVID-19 may have disrupted the intervention’s 
efficacy and masked emerging benefits that were observed 
prior to COVID.

Examination of the dosage of the intervention at 12-FU 
and 24-FU did reveal that caregiver/youth dyads who had 
completed 60% or more of the intervention were signifi-
cantly less likely to show youth-reported engagement in a 
number of risk behaviors, including use of tobacco, alco-
hol, marijuana, and other drugs, as well as nonviolent delin-
quency and violent delinquency. This trend suggests the 
intervention benefits are driven by consistent engagement 
in the program activities. With only 52% of the caregiver/
youth dyads completing at least 60% of the program, future 
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efforts should be directed at increasing program adherence. 
Program benefits may have been dampened by differential 
attrition, whereby the dyads least likely to complete the pro-
gram are precisely the ones most likely to benefit (Haggerty 
et al., 2002). The dosage effects should be interpreted with 
caution, as the grouping strategy into low and high dosage 
violates random assignment and also shows evidence of dif-
ferential attrition, with significantly fewer youth in the low-
dosage group completing the 24-FU survey.

Given the lack of an overall program effect, we have 
considered the recommendations of Axford et al. (2020) 
to facilitate our learning process from these results. Upon 
reflection, our study development process was in keeping 
with one of their recommendations in that we employed a 
“human-centered” co-design with input from key stakehold-
ers. This resulted in a decision to focus the intervention on 
children from 11–15 years of age. Prior to this adaptation 
for child welfare-involved youth and their caregivers, the 
original study focused on eighth-grade youth who were on 
average 13.65 years of age (Haggerty et al., 2006), where 
we did find significant findings after 24 months of follow-up 
(Haggerty et al., 2007).

Limitations

While, as noted above, we were responsive to stakeholder 
input and focused on a younger age group, we neglected 
to stratify and sufficiently power, in particular, the older 
age group in our sample. It is worth noting that this older 
age subgroup, for whom we did find significant effects, is 
the same age (16–17 years) as those from the study of the 
original program where we also saw significant effects. In 
retrospect, examination of the effects for this older age group 
should have been our primary a priori hypothesis. The study 
would have been better served had we stratified and identi-
fied a separate hypothesis for the younger age group.

There are several other limitations to this study. The study 
was a low-risk sample in a high-risk population. Because 
the focus was on early prevention, young people who were 
already engaged in problem behaviors were excluded from 
the study. Also, the sample was not designed to power tests 
of moderation based on youth age, number of previous 
placements, or historic school closures and restrictions in 
social interactions. This limits the interpretation of statistical 
tests as well as generalizability of these results. Although not 
part of the design, naturally occurring variation in age and 
number of placements did allow for tests of moderation, 
albeit with limited statistical power. The events related to 
COVID-19 were dramatic enough that consideration of their 
impact on program efficacy had to be made; however, sub-
sample size pre-pandemic restrictions did not allow for a 
formal moderation test.

Conclusions/Implications

The evidence presented in this study is consistent with other 
research demonstrating a “sleeper” or delayed prevention 
effect. This suggests that the developmental timing of a self-
directed, family-focused preventive intervention for caregiv-
ers of youth in foster care may have a stronger impact on 
risk behaviors that typically emerge in later adolescence as 
exposure to higher risks becomes more prevalent. Our previ-
ous work (Haggerty et al., 2016) has demonstrated that about 
half the caregivers refer back to the program materials over 
the course of time, suggesting ongoing use of the materials 
may be useful as environments become more risky. Thus, 
the availability of relevant, self-directed parenting guidance 
for foster caregivers caring for teens may be beneficial for 
reducing overall later risk-taking behaviors. The results fall 
short of the Society for Prevention Research standards of 
evidence that require, “In testing main effects, the analy-
ses must include all cases assigned to treatment and control 
conditions” (Gottfredson et al., 2015, p. 898). Although we 
were unable to detect significant main effects, the results are 
promising and highlight the need to adapt evidence-based 
parenting interventions for foster caregivers.
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