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Abstract
The rapid rise in opioid misuse, disorder, and opioid-involved deaths among older adolescents and young adults is an urgent 
public health problem. Prevention is a vital part of the nation’s response to the opioid crisis, yet preventive interventions for 
those at risk for opioid misuse and opioid use disorder are scarce. In 2019, the National Institutes of Health (NIH) launched 
the Preventing Opioid Use Disorder in Older Adolescents and Young Adults cooperative as part of its broader Helping to 
End Addiction Long-term (HEAL) Initiative (https:// heal. nih. gov/). The HEAL Prevention Cooperative (HPC) includes ten 
research projects funded with the goal of developing effective prevention interventions across various settings (e.g., com-
munity, health care, juvenile justice, school) for older adolescent and young adults at risk for opioid misuse and opioid use 
disorder (OUD). An important component of the HPC is the inclusion of an economic evaluation by nine of these research 
projects that will provide information on the costs, cost-effectiveness, and sustainability of these interventions. The HPC 
economic evaluation is integrated into each research project’s overall design with start-up costs and ongoing delivery costs 
collected prospectively using an activity-based costing approach. The primary objectives of the economic evaluation are to 
estimate the intervention implementation costs to providers, estimate the cost-effectiveness of each intervention for reducing 
opioid misuse initiation and escalation among youth, and use simulation modeling to estimate the budget impact of broader 
implementation of the interventions within the various settings over multiple years. The HPC offers an extraordinary oppor-
tunity to generate economic evidence for substance use prevention programming, providing policy makers and providers 
with critical information on the investments needed to start-up prevention interventions, as well as the cost-effectiveness of 
these interventions relative to alternatives. These data will help demonstrate the valuable role that prevention can play in 
combating the opioid crisis.
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Introduction

The rapid rise in opioid misuse, disorder, and opioid-involved 
deaths among older adolescents and young adults is an urgent 
public health problem. Between 2001 and 2016, opioid-
related deaths in the USA more than quadrupled, from 9489 
to 42,245 per year, with those ages 15 to 34 exhibiting the 
greatest increases in burden from opioid-involved death 
(Gomes et al., 2018). Rates of opioid use disorder among 
those ages 18 to 34 also increased significantly in this time-
frame, especially in the 25 to 34 age range (Martins et al., 
2017). Epidemiological studies point to a pattern of increas-
ing opioid misuse prevalence from early to late adolescence 
and young adulthood (Bonar et al., 2020; Hu et al., 2017; 
Martins et al., 2015, 2017), similar to patterns observed for 
other substances, with younger individuals who misuse at 
heightened risk for opioid use disorder and heroin use (Cerda 
et al., 2015; Schepis & Hakes, 2017, Schepis et al., 2020). 
Furthermore, opioid misuse by adolescents and young adults 
has been associated with co-occurring substance use, major 
depression, depressive symptoms, and suicidality (Barnett 
et al., 2019; Boyd et al., 2014; Catalano et al., 2011; Edlund 
et al., 2015 Groenewald et al., 2020; Zullig & Divin, 2012). 
Collectively, studies indicate that a vital part of the nation’s 
response to the opioid crisis must include effective preven-
tive interventions that strengthen individuals’ responses to 
adversity and stress and reduce risk for opioid misuse initia-
tion and escalation in young people (Compton et al., 2019; 
Volkow et al., 2019).

Although several preventive interventions have been 
shown to reduce substance use initiation among adolescents 
and young adults (Substance Abuse and Mental Health Ser-
vices Administration, 2016), only two have demonstrated 
secondary impacts on young adult prescription opioid mis-
use (Crowley et al., 2014; Spoth et al., 2013), and evidence-
based preventive interventions for those at higher risk for 
opioid initiation, escalation, and disorder do not exist.

To overcome the significant gap in effective interventions 
targeting opioid misuse initiation, escalation, and the nega-
tive consequences in older adolescents and young adults, the 
National Institutes of Health (NIH) launched the Prevent-
ing Opioid Use Disorder in Older Adolescents and Young 
Adults Cooperative in 2019 (RFA DA-19–035) as part of 
its broader Helping to End Addiction Long-term (HEAL) 
Initiative (https:// heal. nih. gov/). The specific objectives of 
the HEAL Prevention Cooperative (HPC) are to develop 
strategies to identify, reach, and engage older adolescent 
and young adult populations at risk for opioid misuse and 
opioid use disorder (OUD) in prevention interventions and 
services; test the effectiveness of these prevention strate-
gies and interventions; develop and test strategies to facili-
tate implementation and sustainability of these prevention 

interventions and strategies for accessing and engaging 
at-risk older adolescents and young adults across various 
settings (e.g., health care, justice and other systems); and 
conduct an economic evaluation of the programmatic costs 
and cost-effectiveness of the interventions and strategies.

The HPC includes 10 research projects and one coordi-
nating center, and funding is administered by the National 
Institute on Drug Abuse (NIDA). Each project includes an 
evaluation of a specific intervention approach for youth 
between the ages of 15 and 30. Funded projects incorporate 
a variety of prevention strategies (e.g., community-based 
primary prevention with Native American adolescents, 
selective prevention with homeless youth and young adults, 
or with youth at higher risk for opioid misuse) that are 
being implemented in different organizational settings (e.g., 
healthcare, juvenile justice, school), and target older adoles-
cents (ages 15–19), young adults (ages 20–30), or both. Nine 
of the 10 funded projects include an economic evaluation 
of the intervention, and these projects are summarized in 
Table 1. NIH also funded a coordinating center to support 
the funded projects and help synthesize research conducted 
under the cooperative.

The HPC offers a significant opportunity to systemati-
cally develop scientific knowledge about the costs and cost-
effectiveness of a range of interventions united by a com-
mon goal of preventing opioid misuse and escalation in older 
adolescents and young adults. Each project includes its own 
cost and cost-effectiveness analyses designed to yield pol-
icy-relevant economic evidence that complements evidence 
about implementation feasibility and impact. In addition, 
subsets of related projects (e.g., similar settings, similar tar-
get populations) will engage in cross-research project analy-
ses of costs and cost-effectiveness. Finally, the HPC also 
will be performing a cross-project budget impact analysis 
(BIA). The BIA will utilize the findings from the cost and 
cost-effectiveness analysis (CEA) to estimate the financial or 
budgetary impact of adopting a given intervention(s).

Estimating start-up and ongoing costs of delivering the 
interventions is important to understanding the resources 
that are needed to ensure effective implementation and sus-
tainability. CEA allow us to jointly examine the intervention 
delivery costs and outcomes achieved, thereby providing 
information on the relative value of alternative approaches 
to achieving a program or policy objective like reducing the 
negative consequences of the opioid crisis. BIA will allow 
us to examine the affordability and cost savings of one or 
more interventions as they are scaled up over multiple years.

Though commonly used to compare varying health and 
medical interventions, including treatments for opioid 
misuse and dependence (Acharya et al., 2020; Banerjee & 
Wright, 2020; Busch et al., 2017), economic evaluations 
of prevention interventions for substance use and other 

https://heal.nih.gov/


S52 Prevention Science (2023) 24 (Suppl 1):S50–S60

1 3

Ta
bl

e 
1 

 S
um

m
ar

y 
of

 H
PC

 re
se

ar
ch

 p
ro

je
ct

s w
ith

 a
n 

ec
on

om
ic

 e
va

lu
at

io
n

R
es

ea
rc

h 
pr

oj
ec

t l
ea

d 
or

ga
ni

za
tio

n
Pr

in
ci

pa
l i

nv
es

tig
at

or
In

te
rv

en
tio

n 
su

m
m

ar
y

In
te

rv
en

tio
n 

ta
rg

et
 p

op
ul

at
io

n
Ta

rg
et

 p
op

ul
at

io
n 

ag
e 

ra
ng

e 
(y

ea
rs

)
In

te
rv

en
tio

n 
se

tti
ng

Em
or

y 
U

ni
ve

rs
ity

/C
he

ro
ke

e 
N

at
io

n 
(C

N
)

Em
or

y:
 K

el
li 

K
om

ro
/ C

N
: 

Te
rr

en
ce

 K
om

in
sk

y 
an

d 
Ju

li 
Sk

in
ne

r

U
ni

ve
rs

al
 sc

ho
ol

-b
as

ed
 sc

re
en

in
g 

w
ith

 m
ot

i-
va

tio
na

l i
nt

er
vi

ew
in

g,
 b

rie
f i

nt
er

ve
nt

io
n,

 a
nd

 
te

ac
he

r t
ra

in
in

g 
co

m
bi

ne
d 

w
ith

 c
om

m
un

ity
-

le
ve

l o
rg

an
iz

in
g 

an
d 

m
ed

ia
 st

ra
te

gy

N
at

iv
e 

A
m

er
ic

an
 a

nd
 W

hi
te

 y
ou

th
 in

 ru
ra

l a
re

as
 

in
 th

e 
C

N
 in

 O
kl

ah
om

a
15

–2
0

Sc
ho

ol
 a

nd
 c

om
m

un
ity

M
as

sa
ch

us
et

ts
 G

en
er

al
 H

os
pi

ta
l/

H
ar

va
rd

 U
ni

ve
rs

ity
Ti

m
ot

hy
 W

ile
ns

, A
m

y 
Y

ul
e

A
ss

es
sm

en
t o

f p
ha

rm
ac

ot
he

ra
py

, p
sy

ch
os

oc
ia

l 
tre

at
m

en
t, 

an
d/

or
 th

e 
co

m
bi

na
tio

n 
of

 th
es

e 
tw

o 
tre

at
m

en
ts

 o
n 

su
bs

ta
nc

e 
us

e 
(in

cl
ud

in
g 

op
io

id
 in

iti
at

io
n)

 a
nd

 re
la

te
d 

ou
tc

om
es

Yo
ut

h 
re

ce
iv

in
g 

tre
at

m
en

t f
or

 m
en

ta
l h

ea
lth

 
di

so
rd

er
 o

r c
om

or
bi

d 
m

en
ta

l h
ea

lth
 a

nd
 n

on
-

op
io

id
 su

bs
ta

nc
e 

us
e 

di
so

rd
er

 (S
U

D
)

16
–3

0
H

os
pi

ta
l a

nd
 b

eh
av

io
ra

l 
he

al
th

 a
nd

 S
U

D
 c

lin
ic

s

Th
e 

O
hi

o 
St

at
e 

U
ni

ve
rs

ity
N

at
as

ha
 S

le
sn

ic
k,

 K
el

ly
 

K
el

le
he

r
H

ou
sin

g +
 op

io
id

 a
nd

 re
la

te
d 

ris
k-

pr
ev

en
tio

n 
se

rv
ic

es
 v

s. 
op

io
id

 a
nd

 re
la

te
d 

ris
k-

pr
ev

en
tio

n 
se

rv
ic

es
 a

lo
ne

H
om

el
es

s y
ou

th
 w

ho
 d

o 
no

t h
av

e 
op

io
id

 u
se

 
di

so
rd

er
 (O

U
D

)
18

–2
4

D
ro

p-
in

 c
en

te
rs

, s
he

lte
rs

, 
br

oa
de

r c
om

m
un

ity

O
re

go
n 

So
ci

al
 L

ea
rn

in
g 

C
en

te
r

Li
sa

 S
al

da
na

In
te

gr
at

ed
 p

re
ve

nt
iv

e 
in

te
rv

en
tio

n 
in

cl
ud

in
g 

ev
id

en
ce

-b
as

ed
 su

bs
ta

nc
e 

ab
us

e 
an

d 
m

en
ta

l 
he

al
th

 tr
ea

tm
en

t, 
pa

re
nt

 sk
ill

s t
ra

in
in

g,
 a

nd
 

in
te

ns
iv

e 
ca

se
 m

an
ag

em
en

t

Yo
un

g 
pa

re
nt

s i
nv

ol
ve

d 
w

ith
 o

r a
t-r

is
k 

fo
r 

in
vo

lv
em

en
t w

ith
 c

hi
ld

 w
el

fa
re

 a
nd

/o
r s

el
f-

su
ffi

ci
en

cy
 se

rv
ic

es

16
–3

0
C

hi
ld

 w
el

fa
re

 a
nd

/o
r  

se
lf-

su
ffi

ci
en

cy
 re

fe
rr

al
s  

to
 c

om
m

un
ity

 c
lin

ic

R
A

N
D

/U
ni

ve
rs

ity
 o

f C
al

ifo
rn

ia
, 

Lo
s A

ng
el

es
 (U

C
LA

)
El

iz
ab

et
h 

D
’A

m
ic

o,
 D

an
ie

l 
D

ic
ke

rs
on

G
ro

up
-b

as
ed

 m
ot

iv
at

io
na

l i
nt

er
vi

ew
in

g 
to

 
ad

dr
es

s o
pi

oi
d,

 a
lc

oh
ol

, a
nd

 c
an

na
bi

s u
se

 
th

ro
ug

h 
di

sc
us

sio
n 

of
 so

ci
al

 n
et

w
or

ks
 a

nd
 

en
ga

ge
m

en
t i

n 
tra

di
tio

na
l p

ra
ct

ic
es

, c
om

bi
ne

d 
w

ith
 m

on
th

ly
 c

om
m

un
ity

 w
el

ln
es

s c
irc

le
s

En
gl

is
h-

sp
ea

ki
ng

 A
m

er
ic

an
 In

di
an

/A
la

sk
a 

N
at

iv
e 

em
er

gi
ng

 a
du

lts
 li

vi
ng

 in
 u

rb
an

 a
re

as
 

w
ho

 d
o 

no
t h

av
e 

op
io

id
 d

ep
en

de
nc

e 
at

 st
ud

y 
ba

se
lin

e

18
–2

5
C

om
m

un
ity

Se
at

tle
’s

 C
hi

ld
re

n 
H

os
pi

ta
l (

SC
H

)/
U

ni
ve

rs
ity

 o
f W

as
hi

ng
to

n 
(U

W
)

SC
H

: K
ym

 A
hr

en
s/

U
W

: K
ev

in
 

H
ag

ge
rty

A
ss

er
tiv

e 
co

m
m

un
ity

 c
ar

e/
as

se
rti

ve
 c

on
tin

ui
ng

 
ca

re
-b

as
ed

 O
U

D
 p

re
ve

nt
io

n 
in

te
rv

en
tio

ns
 o

f 
va

rio
us

 in
te

ns
ity

 le
ve

ls;
 m

or
e 

in
te

ns
iv

e 
ar

m
 

al
so

 in
cl

ud
es

 tr
au

m
a-

fo
cu

se
d 

in
te

rv
en

tio
n

Yo
ut

h 
re

-e
nt

er
in

g 
co

m
m

un
ity

 a
fte

r j
us

tic
e 

in
vo

lv
em

en
t; 

in
cl

ud
es

 y
ou

th
 w

ith
 a

nd
 w

ith
ou

t 
pr

io
r o

pi
oi

d 
us

e

15
–2

5
Ju

ve
ni

le
 ju

sti
ce

Te
xa

s C
hr

ist
ia

n 
U

ni
ve

rs
ity

D
an

ic
a 

K
ni

gh
t

A
da

pt
ed

 e
vi

de
nc

e-
ba

se
d 

in
te

rv
en

tio
n 

ca
lle

d 
th

e 
Tr

us
t-B

as
ed

 R
el

at
io

na
l I

nt
er

ve
nt

io
n 

as
 

a 
pr

ev
en

tio
n 

in
te

rv
en

tio
n.

 In
cl

ud
es

 g
ro

up
 

se
ss

io
ns

 w
hi

le
 y

ou
th

 a
re

 in
 c

us
to

dy
 a

nd
 

co
ac

hi
ng

 v
is

its
 p

os
t-r

el
ea

se

Yo
ut

h 
tra

ns
iti

on
in

g 
to

 th
ei

r c
om

m
un

iti
es

 a
fte

r a
 

pe
rio

d 
of

 d
et

ai
nm

en
t i

n 
a 

se
cu

re
 tr

ea
tm

en
t o

r 
co

rr
ec

tio
na

l f
ac

ili
ty

15
–2

5
Ju

ve
ni

le
 ju

sti
ce

U
ni

ve
rs

ity
 o

f M
ic

hi
ga

n
M

au
re

en
 W

al
to

n,
 E

rin
 B

on
ar

Em
er

ge
nc

y 
D

ep
ar

tm
en

t (
ED

)-
ba

se
d 

 
vi

de
o-

de
liv

er
ed

 si
ng

le
 se

ss
io

n 
w

ith
 a

  
he

al
th

 c
oa

ch
 a

nd
 p

os
t-E

D
 w

eb
-b

as
ed

  
m

es
sa

gi
ng

 w
ith

 a
 h

ea
lth

 c
oa

ch
 in

 a
  

po
rta

l-l
ik

e 
pl

at
fo

rm
 fo

r 3
0 

da
ys

 u
si

ng
  

m
ot

iv
at

io
na

l i
nt

er
vi

ew
in

g 
str

at
eg

ie
s

Yo
ut

h 
w

ho
 p

re
se

nt
 to

 th
e E

D
 an

d 
re

po
rt 

pa
st 

12
-m

on
th

 p
re

sc
rip

tio
n 

op
io

id
 u

se
 w

ith
 ac

co
m

-
pa

ny
in

g 
ris

k 
fa

ct
or

 (e
.g

., 
sc

re
en

 p
os

iti
ve

 fo
r c

ur
-

re
nt

 d
ep

re
ss

io
n,

 p
as

t-y
ea

r s
ui

ci
de

 at
te

m
pt

/p
as

t 
2-

w
ee

k 
id

ea
tio

n,
 p

as
t 3

-m
on

th
 b

in
ge

 d
rin

ki
ng

, 
ca

nn
ab

is,
 o

th
er

 il
lic

it 
dr

ug
 u

se
, o

r p
re

sc
rip

tio
n 

dr
ug

 m
isu

se
) o

r p
as

t 1
2-

m
on

th
 o

pi
oi

d 
m

isu
se

 
(p

re
sc

rip
tio

n 
or

 il
lic

it)

16
–3

0
ED

/h
ea

lth
ca

re



S53Prevention Science (2023) 24 (Suppl 1):S50–S60 

1 3

behavioral health problems in young people are relatively 
rare (for exceptions, see, for example, Caulkins et al., 1999; 
Corso et al., 2015; Hollands et al., 2014; Ingels et al., 2013; 
Jensen et al., 2005). To our knowledge, only one economic 
study has compared alternative interventions to prevent opi-
oid misuse in adolescents (Crowley et al., 2014). It showed 
that two universal prevention approaches, life skills training 
and strengthening families 10–14 (Spoth et al., 2013), were 
cost-effective from a societal perspective to prevent negative 
consequences associated with adolescent and young adult 
opioid misuse. These two interventions were conducted in a 
similar setting (schools), leaving gaps in the evidence as to 
how they would perform in different settings.

Although the HPC interventions are promising, economic 
analyses will be critical to assist decision makers in select-
ing the most effective strategies that meet the needs of the 
populations served. The HPC’s economic analyses are aimed 
at meeting this need, but careful planning and coordination 
across the projects are essential if ensuing comparisons are 
to be valid.

Achieving quality and methodological comparability 
across intervention studies is generally difficult, given the 
siloed way that trials are typically carried out and the length 
of time between trial implementation and the dissemination of 
findings. The HPC is structured to overcome these limitations 
in important ways, including economic evaluation among 
funded research projects, the presence of one or more health 
economists on research project teams, and the regular con-
vening of the HPC economic teams (referred to as the Health 
Economics Work Group [HEWG]) beginning in year 1 of the 
5-year funding period. Regular meetings and rich discussion 
among the HEWG members have led to the development of 
an HPC protocol for the conduct of the cost data collection 
and economic analyses, which is guided by the recommenda-
tions of the second panel on cost-effectiveness in health and 
medicine wherever possible (Neumann et al., 2016; Sanders 
et al., 2016). Along the way, conceptual and methodological 
questions have surfaced, not surprisingly given the variety of 
intervention approaches, implementation settings, and popu-
lations served (e.g., community- and school-based primary 
prevention intervention serving adolescents in a rural setting, 
individually delivered intervention serving adolescents and 
young adults in juvenile justice settings, community-based 
intervention targeting homeless youth and young adults 
who are at higher risk for opioid initiation and misuse, and 
school-based health centers providing health/behavioral care 
to students and families). The resulting protocol shows how 
these challenges have been dealt with, so that a comparable 
methodology can be employed across these research projects.

Taken together, the three types of economic evaluation 
being undertaken by the HPC will provide program imple-
menters, funders, and policy makers with economic data to 
help inform programmatic decisions. The overarching goal Ta
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of these analyses is to increase the utility of these economic 
findings for decision makers tasked with determining effec-
tive, efficient approaches to addressing the opioid crisis in 
their jurisdictions.

Methods

Nine of the 10 research projects funded under the HPC have 
an economic evaluation component and are included in the 
cross-project analyses, although the scale and scope of eco-
nomic evaluations varies widely across studies.

The HEWG was convened to design the HPC’s economic 
evaluation so that reliable and appropriate comparisons 
can be made across research projects. Through this work 
group, research projects have adopted a common approach 
to assessing costs, agreed on which economic measures to 
use for the analyses, aligned measures such that the cost 
estimates across research projects can be meaningfully com-
bined despite differences in data sources, and agreed to using 
the same effectiveness measures.

Cost Data Collection and Analysis

The research projects will assess costs over two distinct 
periods: start-up of the intervention and intervention deliv-
ery. Costs of start-up (activities described below) are typi-
cally incurred after the intervention has been developed and 
before the first participant receives services at a particular 
site or location. Because these costs are fixed (sometimes 
referred to as sunk costs), are incurred only once during the 
initial start-up of the intervention, and are not incurred in 
the ongoing management or delivery of the interventions, 
start-up costs will not be included in the CEA. However, 
these costs will provide useful information about initial 
resource needs and investments to decision makers inter-
ested in building capacity and otherwise preparing to deliver 
the intervention.

Intervention delivery costs are incurred from the point of 
the first participant receiving the intervention onward and 
these will be used to estimate incremental intervention costs 
for the CEA. Our approach excludes the costs of research 
(e.g., the administration of participant surveys used solely 
for research) as these would not be relevant for describing 
future implementation costs in a non-research, real-world 
scenario.

Activity‑Based Costing

Cost data collection and analysis are guided by the prin-
ciples of activity-based costing, whereby the researcher 

decomposes relevant costs into pre-defined activities and 
measures the quantity and unit price of each resource 
(e.g., labor, supplies, office space) used for each activity 
performed. The HEWG identified a common set of broad 
activity categories around which to organize collection 
of resource use data for both start-up and ongoing deliv-
ery of the interventions. Specifically, intervention start-up 
comprises five mutually exclusive activity categories: plan-
ning meetings (e.g., meetings to engage community and 
site stakeholders to implement the program); initial staff 
hiring and acquisition of minor equipment and supplies 
(e.g., purchase of licensed software); initial staff training 
for program implementation; development and/or revisions 
to policies and procedures to accommodate organizational 
workflow and processes (e.g., producing a workflow manual 
for implementation in a particular site); and management 
(e.g., weekly team meetings).

Intervention delivery comprises seven mutually exclusive  
and comprehensive activity categories: three of the seven 
categories are directly linkable to an individual participant— 
pre-contact activities (e.g., scheduling of intervention sessions, 
identification of eligible participants), direct intervention deliv-
ery, and post-contact activities (e.g., record-keeping))—and 
three categories are not linkable to an individual participant 
and will be allocated across all or some study participants—
clinical supervision, ongoing staff training, and program man-
agement and site engagement. The final category, which is also 
not linkable to an individual participant, is community-level 
intervention activities. This category is important to appropri-
ately capture the resources used for intervention activities that  
target a larger community (as opposed to a single participant 
in one organization, for example). The value of resources used  
in this category will be allocated across the entire population  
served. (See Table 2 in the Appendix for more detailed descrip-
tions of the cost categories.)

Some cost categories (e.g., staff training) can exist in 
both start-up and ongoing delivery phases, and they are 
classified according to the timing of the resource use. For 
example, we classified any staff training prior to the start 
of the intervention delivery as a startup cost. This initial 
training is a critical component to ensure effective imple-
mentation. However, training is also part of normal busi-
ness operations once an intervention is launched because 
an intervention site may need to train new staff or provide 
additional training to existing staff. For our estimation, we 
classify any training of staff after the start-up period as an 
ongoing delivery cost.

Each research project will collect data on the inten-
sity of resource use within each of these activities, as 
well as the unit costs of resources such as an hour of 
staff time. Labor costs are expected to be the primary 
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driver of start-up and intervention costs. For the cross-
research project analyses, the HEWG will use national 
wage estimates from O*Net (US Department of Labor, 
2021) and the Bureau of Labor Statistics (U.S. Bureau 
of Labor Statistics, 2021). To account for benefits, the 
HEWG will use the rate of 29.5% reported by the Bureau 
of Labor Statistics (US Bureau of Labor Statistics, 2022). 
These benefits include employer insurance costs, paid 
leave, and legally required benefits (i.e., Social Secu-
rity, Medicare, unemployment insurance and worker’s 
compensation). Research project economists identify the 
list of staff, titles/occupations, and associated wages for 
their own research project analyses, and then the HEWG 
works collaboratively to map project-specific staff posi-
tions to national wage estimates for the cross-research 
project analyses. The use of national wages will remove 
the influence of local and regional wage variation on cost 
differences observed across projects.

The cost of starting-up an intervention will be calcu-
lated at the site level for each research project. These costs 
will be standardized across projects (e.g., by using national 
wage estimates from O*NET). Start-up costs represent 
the sum of the costs of each of the five activities over the 
start-up period for that site. The total cost of intervention 
start-up for the research project is then the sum of these 
site-level costs.

The cost of intervention delivery will be calculated  
at the level of the individual participant. The per-person  
cost of each of the seven activities is the sum of the per-
person costs for each resource (labor and nonlabor) used  
for that activity. Labor costs for direct intervention deliv-
ery, for example, are the amount of direct intervention  
delivery time for each staff type multiplied by the wage  
(including the benefits rate) for that staff type, summed  
over all staff types. Total intervention delivery cost is  
then the sum across intervention participants of the person-
specific costs across all seven activities.

Cost‑Effectiveness Analysis

Intervention delivery costs will support a full CEA to com-
pare HPC interventions in terms of both effectiveness and 
cost. Given budget constraints faced by policy makers and 
providers, CEA can be a useful tool in decision making, 
as it provides information on how much an intervention 
may cost per unit of desired outcome, compared with an 
alternative intervention. This inherently incremental analy-
sis provides evidence of economic value (i.e., the relative 
costs to achieve desired outcomes across interventions and 
research projects).

Our CEA approach is guided in general by the princi-
ples of the Second Panel on Cost-Effectiveness in Health 
and Medicine (Neumann et al., 2016; Sanders et al., 2016). 
One exception, however, concerns the analytic perspective. 
The second panel recommends a minimum of two analytic 
perspectives for a CEA: the health care sector and the 
societal. The goals of the overall cooperative are broader 
than identifying which interventions are cost-effective. 
Rather, the focus of the cross-project analysis is to sup-
port real-world implementation and scale-up of individual 
or combinations of cost-effective interventions. Because 
of these goals and because decision makers at provider 
sites would be responsible for real-world implementa-
tion, the cross-project health economic study adopted the 
provider perspective for the core analysis, rather than the 
broader health care sector and societal perspectives. This 
approach recognizes the variation in available data across 
the research projects—which would have impeded the uni-
form application of a societal perspective—and provides a 
common key perspective that allows for appropriate com-
parisons. Some research projects may, however, incor-
porate broader perspectives (e.g., health sector, juvenile 
justice, participants/families, societal) in their individual 
economic analyses.

The primary outcomes for our CEA will be derived 
from the effectiveness measures used by the research 
projects to assess opioid initiation and escalation at the 
level of the participant (Ridenour et al., 2022). For legally 
(e.g., prescription opioids) and illegally manufactured 
opioids (e.g., heroin), we will examine initiation as the 
percentage of participants who report misuse for the first 
time (i.e., having not previously misused in their lifetime) 
as measured during the assessment periods. In addition, 
we will examine escalation of misuse using a count meas-
ure for days of use in the past 30 days across the assess-
ment periods.

Because of the heterogeneity in target populations and 
approaches across the research projects, we do not plan to 
compare each intervention relative to all others. Rather, 
we plan to group interventions such that appropriate and 
meaningful comparisons can be made. For example, one 
comparison could be among interventions implemented 
within juvenile justice settings, while another could be 
among those implemented within school settings. These 
groupings will be developed in collaboration with each 
research project.

For each grouping and outcome, we will rank interven-
tions in order of increasing mean cost per participant (C), 
regardless of the statistical significance of the effectiveness 
estimates. For a given intervention i, cost-effectiveness 
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will be evaluated in relation to the next most costly inter-
vention j using the incremental cost-effectiveness ratio 
 (ICERij), which will be calculated as the difference in mean 
cost divided by the difference in mean effectiveness (E), 
 (Cj −  Ci)/(Ej −  Ei). ICERs will be computed for each inter-
vention relative to the next most costly option (Neumann 
et al., 2016).

The next step is to determine the relative cost- 
effectiveness of each intervention. An intervention can 
be excluded from consideration either through strict 
dominance (i.e., another intervention is less expensive 
and more effective than the eliminated intervention) or 
extended dominance (i.e., has a greater ICER than a 
more costly intervention; Drummond et al., 2015). The 
remaining non-dominated interventions comprise the 
cost-effectiveness frontier; from these interventions, a 
decision maker (e.g., provider or policy maker) chooses 
the cost-effective option. Economic theory suggests that 
the optimal intervention will be the one with the greatest 
ICER that is less than or equal to the decision maker’s 
willingness to pay (WTP) for an additional unit of the 
outcome (Drummond et al., 2015). Non-economic fac-
tors may also be important to the decision maker and 
society as a whole. Economic analyses, such as CEA, can 
help inform decisions regarding intervention choices, but 
these other factors should also be considered. Further-
more, CEA is limited to the included interventions. If 
other interventions become available, then new compari-
sons would be needed.

To reflect sampling variability in our cost-effectiveness 
analysis, we will use Monte Carlo, nonparametric boot-
strapping (Dunlap et al., 2019), or parametric methods 
(Murphy et  al., 2019) to characterize joint parameter 
uncertainty around our ICER estimates (e.g., adjusted 
standard errors, confidence intervals). We also will cal-
culate cost-effectiveness acceptability curves (CEACs) 
to examine the probability that a given intervention is 
cost-effective, compared with the alternatives within the 
cost-effectiveness frontier. CEACs incorporate the joint 
variability of the cost and outcome estimates and show 
the probability that an intervention is the cost-effective 
choice, as a function of the decision maker’s WTP for 
that outcome over a range of WTP values (e.g., $10,000 to 
$50,000 WTP per opioid initiation avoided; Fenwick et al., 
2001, 2006). Finally, we will examine the impact that key 
parameters (e.g., wage rates) have on our findings in sen-
sitivity analyses. These analyses will allow us to explore 
alternative scenarios for these parameters (e.g., varying 
wages for intervention delivery staff) and their effect on 
cost-effectiveness results.

Budget Impact Analysis

For the BIA, we will develop a model that will incor-
porate data from the individual research projects (i.e., 
intervention costs, condition-related costs, intervention 
effectiveness, condition-related health impacts, charac-
teristics of the target population, current practices, reach 
(number of people served), and generalizability of the 
intervention) and from published literature (i.e., epide-
miology and nature history to characterize the eligible 
population over time; downstream effects of OUD such 
as social costs associated with health care use, productiv-
ity losses, and involvement with criminal justice system). 
Using these data, the BIA will estimate the short-term 
impact (no more than 5 years) that implementing the 
intervention to the desired scale will have on a funding 
decision maker’s budget in terms of cost expenditures 
(the unit cost of an intervention multiplied by the num-
ber of people to be served by the intervention) and cost 
offsets or cost savings (e.g., reduction in social costs). 
Because all funders must make decisions about how to 
allocate budgets, understanding the affordability of a new 
intervention is critical. The BIA is important to provide 
that information and complements the cost-effectiveness 
analyses (Mauskopf et al., 2007).

Discussion

Prevention, especially among older adolescents and young 
adults, is a critical part of the solution for the opioid epi-
demic. The HPC is positioned to significantly acceler-
ate the nation’s prevention response to this epidemic by 
promoting the development and testing of interventions 
and strategies to prevent initiation and escalation of opi-
oid misuse. Specifically, the HPC will jointly examine 
the effectiveness and costs of multiple prevention inter-
ventions being implemented across health care, justice, 
school, and other settings targeting at-risk older adoles-
cents and young adults.

The HPC includes 10 research projects that are develop-
ing individual- and community-level interventions aimed 
at diverse populations across different settings—all with 
the goal of preventing opioid misuse initiation and escala-
tion among older adolescents and young adults. Of these, 
nine projects are engaged in the HPC economic analyses 
and collecting detailed cost data that will support the cost, 
cost-effectiveness, and budget impact analyses. The scale 
and diversity of these projects will provide valuable eco-
nomic data that will inform the substance use prevention 



S57Prevention Science (2023) 24 (Suppl 1):S50–S60 

1 3

field more broadly. The HPC cross-research project 
economic study will provide important estimates of the 
resources needed (and associated costs) to start up and 
maintain ongoing delivery of each intervention. Start-up 
costs are not commonly estimated in prevention interven-
tion research. Yet, understanding start-up costs for inter-
ventions is extremely important, as costs are often cited as 
a reason why new interventions are not adopted. Funders 
and implementers need to know not only the ongoing costs 
of providing the intervention but also the initial invest-
ments that may be required to launch the intervention. 
Start-up costs will be available from 8 of the 10 research 
projects, providing a valuable resource to decision makers. 
The HPC cross-research project analyses will also pro-
vide data on the cost-effectiveness and budget impact of 
these interventions for avoiding cases of opioid initiation 
and escalation, so that policy makers and providers who 
struggle with limited budgets can make informed deci-
sions concerning resource allocations across alternative 
prevention options.

The HPC has the opportunity to advance methods for 
conducting comparative economic evaluations of preven-
tive interventions (Crowley et al., 2018). Through supporting 
nine simultaneous trials with a common goal and funding 
a coordinating center and the HEWG, NIH facilitated the 
development of common methods for ascertaining costs and 
outcomes, ultimately allowing for methodologically mean-
ingful economic comparisons. NIDA Scientific Officers 
participated in the HEWG and the Measures and Data com-
mittees. Although the substantial diversity in populations 
(homeless young adults, youth in juvenile justice systems), 
settings (school-based, emergency departments, hospital-
based and outpatient clinics, juvenile justice), and interven-
tion approach (community-level and individual-level strat-
egies) will provide a wealth of knowledge about effective 
preventive interventions with older adolescents and young 
adults, this diversity also poses a challenge for creating true 
intervention alternatives for which comparisons of relative 
costs and impacts make sense. Moreover, an intervention 
that is cost-effective in one grouping or with respect to one 
opioid misuse outcome may not be cost-effective when a 
different grouping or outcome is considered. Transparency 
around the rationale for various comparisons, the interven-
tions being compared, and conclusions reached will be 
essential if economic evaluation findings are to be of value 
to decisionmakers (Steuerle et al., 2016). The HEWG deci-
sions can provide a roadmap for the conduct and reporting of 
CEAs of interventions that share a common goal but attempt 
to achieve it in different ways.

With its diversity across interventions and settings, it is 
not surprising that the HPC’s economic evaluation has a 
few limitations. First, the HEWG determined early on that 

a single, standardized data collection instrument for costs 
would not work because the research projects are relying 
on different combinations of data sources and strategies, 
including use of surveys and administrative data. Rather, 
the research projects will follow a similar data collection 
approach (i.e., activity-based costing), and data measures 
will be harmonized to ensure that cost estimates are compa-
rable across the projects. Second, while a societal perspec-
tive is often cited as the preferred perspective for cost analy-
ses, most of the HPC research projects are not collecting the 
broad data necessary to perform analyses at this level. The 
HEWG determined that a provider-level perspective would 
be appropriate to use across the research projects. It will 
allow us to accommodate the variation in data collection 
across projects, while still providing critical information to 
policy makers and prevention providers. Some research pro-
jects will be performing cost analyses that include broader 
perspectives, such as health care sector or juvenile justice 
or a limited societal perspective with participant time costs 
included, and these projects may be part of a sub-analysis. 
In addition, most of the HPC research projects are not col-
lecting the necessary data to estimate quality-adjusted life 
years (QALYs), a preferred measure for economic studies 
of healthcare interventions (Wichmann et al., 2017). We 
therefore focused on the substance use outcomes that are of 
interest to all research projects and feasible given the data 
that are being collected. The outcome measures chosen are 
common measures within the substance use research field 
(Bjornestad et al., 2020).

Finally, we would be remiss if we did not note the impact 
of the COVID-19 pandemic on the development and imple-
mentation of the HPC interventions. Most of the research 
projects had to adjust their interventions away from in-
person activities and toward all virtual or a combination of 
virtual and in-person activities. There also have been delays 
in start-up activities and ongoing delivery as implementa-
tion sites and their staff have had to navigate COVID-19 
challenges. The planned economic analyses will be focused 
on estimating costs of the interventions as implemented, but 
we also plan to examine the potential impact on costs if the 
interventions had been implemented as originally planned 
(pre-COVID).

Despite these challenges, the HPC offers an extraor-
dinary opportunity to generate economic evidence for 
substance use prevention programming, providing policy 
makers and providers with critical information on the 
investments needed to start-up prevention interventions, 
as well as the overall cost-effectiveness and affordability 
of these interventions relative to alternatives. Overall, 
these data should help demonstrate the valuable role that 
prevention can play in combating the opioid crisis.
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Appendix

Table 2  Cost category descriptions

Cost category Description

Start-up activities
  Planning meetings Engagement with stakeholders outside the core Research Projects (RP) team to get buy-in 

to and arrange implementation of the program. The time can be preparation, travel, 
and actual engagement. The engagement can be virtual or in-person. Examples include 
introducing the program discussing the program to obtain buy-in from state agencies, 
discussing logistics with a clinic, and identifying and addressing challenges to getting the 
program up and running.

  Training Instruction to implement the program. The time can include modifying an existing protocol 
to implement it at a site, arranging the logistics to schedule the training, and delivery of 
the training. These initial trainings occur prior to the intervention delivery launch.

  Acquisition and hiring Purchase of goods, arrangement of contracts for services, and employment of implementa-
tion staff. Examples include buying licensed software and hiring a community outreach 
worker.

  Development of policies and procedures The creation of documentation and agreements that govern the process of the interven-
tion operations. Examples include drafting and securing a memorandum of understand-
ing with a county agency and tailoring, writing. and producing a workflow manual for 
program implementation in a site.

  Management Organization and coordination of tasks throughout the course of start-up. Examples include 
weekly core intervention team meetings and emails with intervention staff concerning 
program operations.

Ongoing intervention delivery activities
  Pre-contact activities Activities that are in preparation for and support direct delivery of the intervention. Exam-

ples of pre-contact activities may include scheduling of intervention sessions, identi-
fication of eligible participants, review of records or notes from previous intervention 
sessions.

  Direct intervention delivery Activities performed in the direct delivery of the intervention, such as delivery of individual 
or group intervention sessions or delivery of a wellness gathering.

  Post-contact activities Activities that occur following intervention delivery in support of the intervention such as 
record-keeping.

  Clinical supervision Activities that provide supervisory professional support to individual interventionists such 
as meeting with a supervisor to discuss intervention participants and review work. Super-
vision does not include time spent on research activities.

  Training Staff training activities to support ongoing intervention delivery.
  Program management and site engagement Non-research activities required to ensure the ongoing administrative operation and coor-

dination of the intervention program (e.g., completing required reporting (such as time 
sheets), buying supplies, and staff meetings. It also includes activities needed to ensure 
site engagement for continued program implementation such as discussing logistics within 
a site and identifying and addressing challenges that may be experienced during the ongo-
ing delivery phase.

  Community-level intervention activities Intervention activities that target a larger community (as opposed to a single participant 
in one organization). Examples include community organizing, wellness gatherings, and 
media campaigns.
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