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Abstract

Introduction: This paper is a systematic review of evidence from economic evaluations of
family-based interventions that was recommended by the Community Preventive Services Task
Force (CPSTF) to prevent substance use among youth.

Methods: The search covered studies published from inception of databases through October
2023 and was limited to those based in the United States (U.S.) and other high-income countries.
The present review reports results from peer-reviewed studies and government reports as separate
sources of evidence. Analyses were conducted during June 2023 through September 2024.
Monetary values are in 2023 U.S. dollars.

Results: The search yielded 11 peer-reviewed studies and two government reports, one from the
Washington State Institute for Public Policy (WSIPP) that evaluated 14 programs and one from
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the Substance Abuse and Mental Health Administration (SAMHSA) that evaluated 8 programs.
The median intervention cost ranged from $655 to $1,672 per family and $677 to $753 per youth
or participant across the 3 sources of evidence. The median benefit to cost ratio were 5.8, 3.9,

and 8.9 from peer-reviewed studies, WSIPP, and SAMHSA, respectively, with all three estimates
indicating that benefits exceed cost. SAMHSAs report found some interventions to be cost-saving
and the others to have a median cost per quality-adjusted life years (QALY) gained of $21,426.

Discussion: CPSTF determined cost-benefit evidence across the three sources showed societal
benefits exceeded cost of family-based interventions to prevent substance use among youth.
CPSTF determined there were not enough peer-reviewed studies to reach a conclusion about
cost-effectiveness.

INTRODUCTION

Based on most recent statistics, excessive drinking cost the United States about $249 billion
in 2010 ($348 billion in 2023 dollars).1 Costs for opioid use disorder and fatal opioid
overdose in 2017 were estimated to be $1.02 trillion ($1.3 trillion in 2023 dollars), the
majority of which was due to reduced quality of life and the value of life lost due to fatal
overdose.? Based on the 2021 Global Burden of Diseases study, disability-adjusted life years
lost due to drug use disorders in the U.S. was 6.5 million, which was 41.7% of the global
total. More than 15% of this burden arose in the 10-24 year age group and about 17% in the
25-29 year age group.3

Youth substance use is associated with increased risk for behavioral and academic problems,
teen pregnancy, sexually transmitted infections, perpetrating or experiencing violence,
injuries, and mental health symptoms such as anxiety and depression.* Preventing or
delaying substance use initiation among youth can reduce later risk for substance use,
substance use disorders, and overdose.*

In 2023, substance use was common among U.S. high school students and varied by
categories of substance. Approximately one-fourth of students (22%) reported currently
drinking alcohol, 17% currently used marijuana, and 12% ever misused prescription
opioids.® In 2023, almost 3 million middle and high school students reported currently using
a commercial tobacco product® and 8% of 8th graders reported past year use of marijuana.’

Intervention research highlights parenting as a key protective factor against substance use
that can be enhanced through skill-based training interventions.#8 Interventions designed
to strengthen preventive skills and practices among parents and caregivers such as
communication, positive relationship interactions, monitoring and control have the potential
to protect youth from substance use and other risk behaviors.*?

The Community Preventive Services Task Force (CPSTF) recently recommended family-
based interventions that provide instruction or training to parents and caregivers to enhance
substance use preventive skills and practices for children and adolescents. The CPSTF is

an independent, non-federal panel of public health and prevention experts!? that provides
guidance on public health intervention approaches that work, based on available scientific
evidence.1! The CPSTF recommendation was based on a systematic review which found the
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family-based interventions were effective in preventing initiation and use among youth,12.13
A separate systematic economic review of the interventions was conducted following the
CPSTF recommendation. Based on the results from the systematic economic review, the
CPSTF found that the societal economic benefits exceed the cost of these interventions.12:13
The present study describes the methods, results, and conclusions from the systematic
economic review.

This study was conducted using established methods for Community Guide systematic
economic reviews developed by the Centers for Disease Control and Prevention (CDC) and
approved by the CPSTF.14.15 The study team included subject matter experts on substance
use from CDC’s National Center for Injury Prevention and Control and various agencies,
organizations, and academic institutions; members of the CPSTF; and experts in systematic
economic reviews from the Community Guide Program at the CDC. Three reviewers (VJ,
JR, SKC) worked in pairs and independently screened the search yield and abstracted
information from the included studies. Unresolved disagreements between reviewers were
taken to the full review team for final adjudication.

Intervention Definition.

Family-based interventions provide instruction or training to parents and caregivers to
enhance substance use preventive skills and practices for children and adolescents.
Interventions include individual or small group sessions, web-based modules, printed
instruction manuals and workbooks, or a combination of formats. Content may address
parent-child communication, rule-setting, and monitoring. Interventions may be delivered

or supported by health professionals or trained family providers in home, school, or
community settings. Interventions may include additional substance use prevention activities
for children and adolescents.

Research Questions.

The study team developed an economic analytic framework identifying the intervention,
population, and economic outcomes of interest (Figure 1). The framework also identified
components of each economic outcome that are drivers, components that contribute
substantially to the magnitude of estimates. The following research questions were
addressed by the review:

. What is the cost to implement the intervention?

. What are the economic benefits of the intervention?
. Is the intervention cost-beneficial?

. Is the intervention cost-effective?

The economic outcomes related to the research questions are defined below.
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Intervention cost.

Components considered drivers of magnitude of intervention cost were staff labor, staff
training, and compensation for parent or caregiver time. Additional cost components
considered were planning and startup, infrastructure, and recruitment.

Intervention benefits.

Effective interventions that prevent substance use and other risk behaviors lead to economic
benefits in terms of healthcare cost averted, averted costs of injuries and death, averted costs
to the justice system, and averted losses in educational attainment and future productivity

at worksites when youth enter the workforce. In addition to these components, deadweight
loss due to taxation is often incorporated into cost-benefit analysis as a source of additional
societal cost or negative benefit. Deadweight loss due to taxation is the reduction in private
consumption and production when taxes are raised, such as to fund social programs. It

is postulated that all the mentioned benefits are drivers of total benefit resulting from the
intervention.

Cost-benefit.

Cost-benefit is expressed as the ratio of economic benefits to intervention cost. Both benefits
and cost are measured in monetary terms and are constituted from a societal perspective,
where all costs and benefits are considered regardless of who pays and who benefits.

Life years lived.

Averted substance use increase both quantity and quality of life years lived. Economic
evaluations generally measure this outcome as quality-adjusted life years (QALYS) gained or
disability-adjusted life years (DALYS) averted.

Cost-effectiveness.

Cost-effectiveness is the net cost per QALY gained or the net cost per DALY averted. Net
cost is intervention cost minus any averted healthcare cost. An intervention is considered
cost-effective when the net cost per QALY gained < $50,000 or the net cost per DALY
averted is less than or equal to per capita GDP of the relevant country.

Quality Assessment of Evidence.

Quality is assessed for each estimate reported by included studies. This quality assessment
of estimates rather than of studies distinguishes Community Guide review methods. A
quality assessment tool was specifically designed for this systematic review and is available
in Appendix A as supplementary materials. Two raters used the tool to independently
assign and later reconcile points which indicate limitations in the quality of the estimates
for intervention cost, intervention benefit, QALY, cost-benefit, and cost per QALY gained.
Each estimate was scored as good, fair, or limited in 1) quality of capture, based on
inclusion of components deemed to be drivers of magnitude for the estimate and 2) quality
of measurement, based on the appropriateness of analysis and methods used to derive the
estimate. The final quality score for an estimate is the lower of the quality assessed for
capture and measurement. The quality score assigned to an estimate that is a combination
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of other estimates, such as cost-benefit, is the lower of the quality scores assigned to
intervention cost and intervention benefit estimates. Estimates that received a limited quality
score were removed from further consideration.

CPSTF systematic economic review methods adopt a societal perspective for outcomes. Cost
and benefit that accumulate over multiple years need to be discounted to present values, and
sensitivity analysis should be conducted for modeled estimates. These expectations, among
others, for the ideal conduct of economic evaluations were built into the tool for quality
assessment of estimates.

All monetary values in the results and discussion sections are in 2023 U.S. dollars,

adjusted for inflation using the Consumer Price Index from the Bureau of Labor Statistics!®
and converted from foreign currency denominations using consumption purchasing power
parities from the World Bank.1” Economic estimates were measured in different per

capita terms by the studies and could not be standardized to a single metric. Therefore,
estimates are reported in per family or per youth or participant terms throughout this

review. Summaries of estimates are reported as medians for continuous variables (along with
interquartile intervals (IQI) when there are >4 estimates) and as frequencies for categorical
variables. All analyses were conducted using Microsoft EXCEL during June 2023 through
September 2024.

Inclusion Criteria and Search Strategy.

RESULTS

The search was conducted with the following inclusion criteria: met the definition of the
intervention,included =1 economic outcomes described in the research questions, conducted
in a high income country per World Bank criterion,8, and written in English. CPSTF
reviews generally admit into evidence only studies conducted in other high-income countries
because those countries face similar population health concerns and have levels of resources
similar to the United States, the mandated focus of the CPSTF. The search was conducted

in Medline, CINAHL, Cochrane, EconLit, ERIC, and PsycINFO for papers published from
database inception through October 2023. Reference lists in included studies were screened
and subject matter experts were consulted for additional studies. The search strategies were
complex with numerous search terms tailored to each database. The detailed search strategy
is available on The Community Guide website.12 In summary, the strategy joined the
following terms for population and intervention concepts with a Boolean “or’: adolescents,
youth, family, parenting; substance abuse and misuse. Terms relating to economic concepts
of cost, benefit, and cost-effectiveness were then joined with a Boolean ‘or’. Finally, the
group of population and intervention terms were joined with a Boolean “and’ with the group
of economic terms.

Figure 2 shows the search yield for the economic review that resulted in 11 peer-reviewed
studies!®=29 and 2 government reports, the first from the Washington State Institute for
Public Policy (WSIPP 2023)30 and the second from the Substance Abuse and Mental Health
Services Administration (SAMHSA 2008).31 Appendix Table B.1 shows there were 23
unique programs or combinations of programs evaluated across the 3 sources, but with
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substantial overlap. More information about the reports from WSIPP 2023 (Washington
state focus) and SAMHSA (national focus) including objectives, methods, and economic
outcomes reported are in Appendix B and Appendix Table B.2 in supplementary materials.

The present review considers the evaluations in peer-reviewed studies and the 2 government
reports as separate sources of evidence because the reports did not undergo traditional
peer-review, the 2 reports used different methods in their economic evaluations, and WSIPP
updated its evaluations on its website in December 2023 while the SAMHSA 2008 report
has remained static.

Table 1 shows the various evaluated programs, beginning with peer-reviewed studies that
evaluated 14 programs,19-29 followed by WSIPP 2023 that evaluated 14 programs, and
SAMHSA 2008 that evaluated 8 programs. Some programs had components in addition

to improving parent or caregiver skills to prevent youth substance use, 5 programs from
peer-reviewed studies, 6 from WSIPP 2023, and 5 from SAMHSA 2008. The most frequent
additional component was school-based substance use prevention curricula while others
added components such as referrals to community services, academic services for youth, and
enhanced services for youth justice system encounters. All programs were based in the U.S.,
except for 1 study that was based in the U.K.28

Table 1 also shows intervention and demographic characteristics. Among the peer-

reviewed studies, the substance of focus for the interventions was most commonly

alcohol 19:20.23.25,26.29 fo||owed by illicit substances,24:25 tobacco, 192026 and cannabis.19:25
The studies that did not specify a substancel321.27 or indicated several substances9:25.28

as part of their prevention efforts were construed to target substance use in general. The
median number of 7.5 sessions occurred mostly as group meetings. The interventions were
about equally divided among home, community, and school settings. In the peer-reviewed
studies 6 interventions were implemented in predominantly White,22:24.29 four in African
American,19:21.25 and 1 in Latino populations.2’” Among the programs evaluated by WSIPP
2023,30 the substance of focus were most frequently alcohol, followed by cannabis, and
tobacco. The median number of sessions was 9.0, mostly in groups, and equally divided
among home, community, and school settings. Programs evaluated by WSIPP 2023 included
2 tailored for African American and 1 for Latino families. Most of the programs evaluated in
the peer-reviewed studies and WSIPP were between 1 and 3 months in duration while others
were 24 months or longer and extended over multiple school grades. Among the programs
evaluated by SAMHSA 2008,31 most focused on alcohol, followed by tobacco and cannabis.
Other intervention and demographic information were very infrequently reported.

Table 2 shows programs evaluated in peer-reviewed studies were in rural settings,19:22:24.29
small towns,28or mixed urban-rural settings,2% with a smaller number evaluated in large
urban areas.23:2%:27 Note that the WSIPP 2023 and SAMHSA 2008 reports were evaluated
from the standpoint of the Washington state and United States, respectively. Sex of the
parent or caregiver was infrequently reported but both males and females were about equally
represented among the youth.
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Table 2 shows the estimates for intervention cost, intervention benefit, benefit to cost ratio,
and cost-effectiveness for the evaluated programs. As in Table 1, peer-reviewed studies are
shown first, followed by evaluations from WSIPP 2023 and SAMHSA 2008. Among the
peer-reviewed studies, 9 provided estimates for intervention cost (14 estimates),19-26.29 3 for
intervention benefit (5 estimates), 22:24:26 3 for cost-benefit (5 estimates),2426:29 and 1 for
cost-effectiveness (1 estimate).28 WSIPP 2023 provided 14 estimates each for intervention
cost, intervention benefit, and cost-benefit. SAMHSA 2008 provided 8 estimates each for
intervention cost, intervention benefit, cost-benefit, and cost-effectiveness.

Quality of estimates.

Table 2 also reports the quality of estimates. In the case of peer-reviewed studies, limitations
were frequently assigned for poor reporting and not accounting for parent or caregiver

time, averted injury or death, or uncertainty. In the case of WSIPP 2023, limitations were
frequently assigned for not accounting for parent or caregiver time or for uncertainty in
intervention cost estimates. In the case of SAMHSA 2008, the limitation points were for
inadequate reporting and not accounting for parent or caregiver time, productivity benefits,
or uncertainty.

Intervention cost.

Table 2 shows the estimates for intervention cost. For the peer-reviewed studies, median
intervention cost per family was $1,672 (1QI: $1,279 to $2,322), based on 6 estimates from
5 studies19-21.23.29and median cost per youth or participant was $753 (1QI: $569 to $1,316),
based on 7 estimates from 4 studies.?224-26_ |n addition, one study?’ estimated the parent
caregiver time for participation at $812 per family. Among these estimates, 9 were of good
quality and 5 were fair.

WSIPP 202330 reported median intervention cost per family of $655 (1QI: $241 to $808)
based on 5 programs and median cost per youth or participant of $680 (IQI: $119 to $888)
based on 9 programs. Among the WSIPP 2023 estimates, 6 were good and 8 fair quality.
SAMHSA 20083 reported mean intervention cost per family of $988 (Min $271, Max
$1,490), based on 3 programs and median intervention cost per youth or participant of $677
(IQI: $677 to $2,032), based on 5 programs. Among SAMHSA 2008 estimates, 2 were good
and 6 were fair quality.

Intervention Benefit.

Table 2 also shows estimates for monetized total benefits along with the types of benefits
that were monetized and summed over to produce the total. Note that peer-reviewed studies
varied in the types of benefits included in the total.

Among the peer-reviewed studies, two estimated benefits as savings from potential averted
burden: savings of $147,41224 per case of averted methamphetamine use from the
perspective of an employer; savings of $11,33622 per case of averted opioid misuse. One
study?6 estimated $6,064 in benefits per youth in a cost-benefit analysis. All 3 estimates
were of good quality.
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WSIPP 202330 reported median intervention benefit per family of $2,211 (IQI: $2,022 to
$2,372) based on 5 programs and median benefit per youth or participant of $2,510 (1Ql:
$366 to $3,994) based on 9 programs. All 14 benefit estimates from WSIPP 2023 were good
quality. SAMHSA 20083 reported mean intervention benefit per family of $9,767 (Min
$4,234, Max $16,937), based on 3 programs and median intervention benefit per youth or
participant of $8,299 (1QI: $6,944 to $11,687), based on 5 programs. All estimates from
SAMHSA 2008 were good quality. The value of components of intervention benefit for
programs evaluated by WSIPP 2023 and SAMHSA are shown in Appendix Table B.3.

Cost-effectiveness.

Table 2 shows one peer-reviewed study?8 found the intervention to be ineffective and

hence not cost-effective, and this estimate was good quality. SAMHSA3! evaluated the
cost-effectiveness of 8 programs, finding 4 to be cost-saving with the remaining 4 programs
producing a median cost per QALY gained of $21,426 (1QI: $14,058 to $92,308). Note

one program was reported with $293,015 per QALY gained. Among the SAMHSA 2008
estimates, 2 were good and 4 were fair quality. SAMHSA 2008 did not report uncertainty.
WSIPP 202330 did not conduct cost-effectiveness analysis.

Cost-benefit.

Table 2 presents cost-benefit results along with uncertainty of the estimates. The median
cost-benefit ratio from peer-reviewed studies was 5.8 (1Ql: 3.8 to 8.1), based on 4

estimates from 3 studies.24:26:29, Al 4 estimates from peer-reviewed studies were good
quality. Different measures of uncertainty were presented, one2® found the minimum and
maximum cost-benefit ratios were > 1.0 in 1-way sensitivity analyses while another6 noted
the intervention was cost-beneficial with 95% significance. The third study?* found the
intervention would not be cost-beneficial if the modeled intervention effectiveness became
zero in year 5.

WSIPP 20233 reported median cost-benefit ratio 3.9 (1Q!: 1.6 to 8.4), based on estimates
for 14 programs, with 6 good and 8 fair quality. Uncertainty of each estimate was reported
as percentage of simulations where the cost-benefit ratio > 1.0. The median probability of

a positive cost-benefit ratio across the 14 programs was 59.5% (IQI: 52.3 to 70.5), with

3 programs showing a probability less than 50%. There were 2 programs that produced

a negative total benefit under WSIPP’s analysis: CASASTART due to a large deadweight
loss from taxation and New Beginnings due to a large reduction in labor market earnings
possibly from poor education outcomes. In addition, the benefits from the PROSPER
program was estimated to fall just shy of the cost to deliver. Details can be seen in Appendix
Table B.3.

SAMHSA 20083 reported median cost-benefit ratio 8.9 (1QI: 3.9 to 12.5), based on
estimates from 8 programs, with 2 good and 6 fair quality. Uncertainty of estimates was
not reported.

The overall conclusion is that the programs are cost-beneficial, based on the observation that
the first quartile of the distributions of estimates from all 3 sources were > 1.0.
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DISCUSSION

The economic evidence showed the societal benefits of family-based interventions to prevent
substance use among youth exceed the societal cost to implement the interventions in the
U.S. The evidence was drawn from peer-reviewed studies and 2 government reports from the
US. The conclusion of favorable cost-benefit was judged to be consistent within and across
the sources of evidence. The CPSTF did not issue a statement on cost-effectiveness given
there was only one study from the peer-reviewed literature and the evaluations from the 2008
SAMHSA report were judged to be dated for this purpose.3!

Societal cost-benefit sums costs over implementers and benefits over beneficiaries who
can be from different sectors and jurisdictions. On the cost side, the interventions covered
in the present review included those where health professionals provided parenting skills
training and school systems delivered substance use prevention curricula. On the benefits
side, averted costs due to substance use prevention accrued to the healthcare system and
judicial systems and youth benefitted through productivity gains as working adults.

WSIPP 2023 produced negative cost-benefit estimates for two programs, CASASTART and
New Beginnings. In addition, WSIPP 2023 found the PROSPER program produced benefits
just short of cost neutrality (cost-benefit = 0.9). The intervention cost for the CASASTART
program was likely high because it was developed as a comprehensive program for high-risk
youth and involved healthcare, justice, and social services systems in its delivery. The
WSIPP 2023 cost-benefit model for New Beginnings produced positive benefits only in
healthcare cost averted and negative benefits (i.e., net cost increases) in other sectors. A
substantial part of the cost of the PROSPER program was the monitoring and technical
assistance provided by academic researchers.

The benefit to cost ratios reported by SAMHSA 2008 were consistently higher than those
reported by WSIPP 2023. Only the SAMHSA report included a monetary valuation of
reduced quality of life due to adolescent substance use; this increased estimated total
benefits.32 However, only WSIPP 2023 estimated the value of deadweight loss due to
taxation in cost-benefit analysis, assuming it to equal 50% of intervention cost for each
evaluated program. None of the peer-reviewed studies or SAMHSA 2008 accounted for
deadweight loss of taxation to fund the programs, which may be considered an omission
resulting in their overestimation of benefit to cost ratios.

Cost per QALY gained was reported by SAMHSA 2008 and in one peer-reviewed study.
SAMHSA 2008 reported a cost per QALY gained of $293,000 for the CASASTART
program. This intervention was a comprehensive one-on-one intervention involving
healthcare, justice, and social services systems that may have contributed to its large
intervention cost. One peer-reviewed study28 found the intervention itself was not effective
and hence not cost-effective. The comparison and intervention groups in this study received
substantial services from the healthcare system and other family assistance programs within
the UK, and this may have dampened intervention effectiveness. The authors also noted that
the study had implementation challenges because the intervention was universal while the
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usual practice of agencies charged with implementation was to target services to those in
greater need.

The review followed a $50,000 per QALY gained benchmark for cost-effectiveness. This is a
very conservative benchmark, given it was first introduced some decades ago and persists in
the literature without adjustment for inflation or economic growth1%:33,

Many estimates of intervention cost did not include the cost of parent or caregiver time
spent participating in the interventions. The opportunity cost of parent or caregiver time for
participation in the Familias Unidas program in 2009 was estimated at $812 per family in
2023 US dollars,2” a non-negligible cost that needs to be accounted. Table 2 identifies
programs where intervention cost did not include parent or caregiver time. A cursory
examination shows that intervention cost would exceed intervention benefit in the case of
Project Northland reported by WSIPP 2023 and Stars for Families reported by SAMHSA
2008 once parent or caregiver time is added to cost. CASASTART as reported by SAMHSA
2008 would remain not cost-beneficial. In summary, the overall cost-beneficial conclusion
is not controverted even when the full $812 cost of parent or caregiver time is added to
intervention cost of these programs because the first quartile of cost-benefit ratios would still
be > 1.0.

Some family-based programs were enhanced with school-based substance use prevention
curricula. Though they would add to total cost, the additional school curricula would also
increase benefits, and thus maintain a favorable benefit to cost ratio.

The review of economic evidence identified some gaps in the research. There is need for
cost-effectiveness evaluations based on more recent data. There is a dearth of economic
evaluations for Latino, Asian, and American Indian and Native Alaskan populations as well
as populations in large urban areas, also noted for American Indian and Native Alaskan
populations in the review of effectiveness.1® This research gap handicaps efforts to tailor
programs to varied needs, demographics, and cultural contexts.

There were substantial differences across the programs considered in this systematic review
in terms of intervention components, targeted population, and the types of costs and
benefits considered. Summary statistics of means, medians, and 1QIs were drawn across
these heterogeneous programs. This contributed to the often-wide interquartile intervals.
However, the CPSTF considered whether the first quartile of cost-benefit was > 1.0 and

the third quartile of cost-effectiveness < $50,000 when judging the economic merits of the
intervention.

The present review reported uncertainty only for the cost-benefit estimates from WSIPP
2023 though they separately evaluated uncertainty of model inputs, and the outcomes of
cost, benefit, and cost-benefit. SAMHSA 2008 did not report uncertainty.
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CONCLUSION

The systematic economic review found the societal economic benefits of family-based
interventions to prevent substance use among youth exceeded the cost to implement these
interventions.
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Refer to Web version on PubMed Central for supplementary material.
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Analytic Framework: Family-based Interventions to Prevent Substance Use Among Youth

*Cost or benefit driver; QALY, quality-adjusted life year; DALY, disability-adjusted life year
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