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ABSTRACT. Objective: This study analyzed the marginal service and
program costs, and conducted a cost-effectiveness analysis (CEA) of
two models of implementation of adolescent substance screening, brief
intervention, and referral to treatment (SBIRT). Method: SBIRT was
implemented at seven clinics in a multisite, cluster-randomized trial,
through a Specialist model (behavioral health counselor–delivered brief
intervention), and a Generalist model (primary care provider–delivered
brief intervention). The CEA calculated marginal costs using an activity-
based costing methodology for direct SBIRT services, and effectiveness
was measured by the proportion of brief interventions delivered among
patients who screened positive for alcohol, tobacco, or other drugs.
Site-level program costs comprised start-up and maintenance (training
and technical assistance). Costs were estimated in 2017 U.S. dollars.

Results: The marginal cost of SBIRT per patient with a positive screen
for brief intervention was $6.72 in the Specialist model and $6.05 in the
Generalist model. Implementation effectiveness was 7.2% (SE = 2.9%)
in the Specialist model and 37.7% (SE = 5.6%) in the Generalist model.
The program costs to provide SBIRT for 1 year per site were $13,548
for the Specialist site and $12,081 for the Generalist. Conclusions: The
Generalist model was more effective in implementing brief intervention
and less expensive than the Specialist model. Results were robust to
sensitivity analysis. Brief intervention delivered by primary care provid-
ers rather than by handoff to a behavioral health counselor may ensure
greater penetration and a lower cost of these services in primary care
settings. (J. Stud. Alcohol Drugs, 83, 231–238, 2022)
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THE AMERICAN ACADEMY OF PEDIATRICS en-
courages use of the screening, brief intervention, and

referral to treatment (SBIRT) model to address substance
use in primary care (Levy & Williams, 2016). Pediatricians
can play a leading role in preventing new onset of substance
use, identifying nascent substance use, and addressing risky
substance use behaviors because of the opportunity for
screening and intervention afforded during patient visits
(Ozechowski et al., 2016). Evidence suggests that timely

interventions among adolescents can reduce alcohol con-
sumption (Tanner-Smith & Lipsey, 2015). Furthermore,
recent evidence suggests that implementing SBIRT among
adolescents can reduce long-term health care utilization
(Sterling et al., 2019).

Given that SBIRT is a recommended approach for ad-
dressing substance use among adolescents, the field has
begun to address how it should be implemented in physician
practices. Two randomized implementation studies compared
a variation of the Generalist model in which a pediatrician
delivered SBIRT with a variation of the Specialist model
in which a behavioral health counselor delivered SBIRT
(Mitchell et al., 2020; Sterling et al., 2015). In the study by
Sterling et al. (2015), pediatricians (n = 52) working in a
clinic of a nonprofit integrated health care delivery system
with full behavioral health integration were randomly as-
signed (a) to deliver brief interventions themselves, (b) to
refer patients to behavioral health specialists for brief inter-
ventions, or (c) to perform usual care. It was found that for
substance use (but not other behavioral health problems),
primary care providers delivered a higher proportion of brief
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interventions per positive screen compared with behavioral
health specialists. Mitchell et al. (2020) found similar results
in a study in which the behavioral health specialists were co-
located with pediatricians at seven sites of an urban federally
qualified health center.

Despite the importance of understanding the economic
consequences of particular implementation models (Saldana
et al., 2014), there is no published evidence to our knowl-
edge on the cost effectiveness of implementation models
of adolescent SBIRT that use proximal implementation
outcomes as the measure of effectiveness. This dearth of
knowledge is perhaps surprising given that how SBIRT is
implemented will determine the value of resources needed
to support it and its downstream economic consequences.
Economic evaluation of implementation approaches provides
crucial information for policymakers considering the adop-
tion of evidence-based practices, yet few implementation
evaluations study economic consequences (Eisman et al.,
2020).

The cluster-randomized trial by Mitchell et al. (2016,
2020) compared Generalist and Specialist models of adoles-
cent SBIRT implementation across seven sites of an urban
federally qualified health center as implemented in 2012
and 2013. A recent study presented the startup costs (i.e.,
the value of resources incurred before the program began
serving patients) of the two models of delivery (Barbosa et
al., 2018) and found that the Specialist model was more ex-
pensive to start implementation. The current study examines
the ongoing marginal and cost effectiveness using an imple-
mentation outcome—the proportion of brief interventions
delivered among patients who screened positive for alcohol,
tobacco, or other drugs—in the study of adolescent SBIRT
implementation by Mitchell et al. (2016, 2020). This study
thus addresses a gap in understanding the tradeoff between
the cost per additional patient (i.e., marginal cost) of differ-
ent SBIRT delivery models and changes in implementation
outcomes.

We address two research questions. First, we hypothesize
that service delivery in the Generalist model costs less than
in the Specialist model. In the course of the face-to-face
encounter with the patient, the pediatrician can naturally
provide brief intervention as part of the medical visit, which
likely takes less time than performing a “warm handoff ”
(i.e., an immediate referral) to a behavioral health counselor.
Second, because the Generalist model results in more brief
interventions per screen than the Specialist model (Mitchell
et al., 2020), we hypothesize that the Generalist model will
economically dominate (i.e., be less expensive and more
effective in terms of delivering brief interventions than the
Specialist model). We also calculated the annual site-level
program cost, which includes start-up, training, and technical
assistance costs and, together with information on the mar-
ginal cost, is useful for policy makers and other stakeholders
when budgeting for SBIRT implementation.

Method

The study was approved as non–human subjects research
by the RTI International and Friends Research Institute’s
Institutional Review Boards. We did not collect patient
outcome data, and all patient-level data were about service
delivery, de-identified, and aggregated at the site level.

The current study applies cost and cost-effectiveness
analyses to understand the resources required to implement
SBIRT using the Generalist and Specialist models of ado-
lescent SBIRT implementation and the degree to which out-
comes improve with increased costs or whether one model
economically dominates the other. The perspective of the
analysis—that is, whose costs and whose effectiveness are
considered—is that of the federally qualified health center.

Cost-effectiveness analysis uses marginal cost as the cost
measure, which is the cost of services for one additional
patient. The effectiveness measure is the rate of brief inter-
vention among positive screens. We also present annual pro-
gram costs, which are the other costs required to implement
SBIRT not attributed to an individual patient. Both marginal
and annual program costs are valuable for policy makers
and other stakeholders to plan SBIRT implementation. Cost
estimates exclude research costs, because they would not be
incurred in real-world implementation, and costs incurred by
the patient (e.g., travel expenses), because they fall outside
the perspective of the analysis. All costs are presented in
2017 U.S. dollars.

Setting

The participating federally qualified health center was
a large urban organization providing general medical and
behavioral health services to adolescents at seven clinics
throughout Baltimore, Maryland. As part of the main study
(Mitchell et al., 2016), clinics delivered SBIRT to adoles-
cent patients from May 2013 to December 2014, during
which time sites received technical assistance (support and
feedback for practice managers and providers) and quarterly
booster training for clinical staff. These implementation sup-
port activities ended in December 2014, but SBIRT services
continued to be provided to adolescents until the end of the
study period in December 2015. The clinics had an average
annual flow of about 800 adolescent patient visits with a
range from 180 to 1,200 and served a predominantly African
American patient population. All clinics had preexisting co-
located behavioral health services with opportunities for con-
sultation between medical and behavioral health providers.

Study design

The seven clinics were randomly assigned to deliver Gen-
eralist (n = 4) or Specialist (n = 3) implementation strategies
(Mitchell et al., 2016) to 12- to 17-year-old patients. At Gen-
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eralist sites, as part of the intake process, a medical assistant
delivered the initial substance screening assessment using the
CRAFFT (car, relax, alone, forget, friends, trouble; Knight
et al., 2002) and entered the responses into the patient’s elec-
tronic medical record. A primary care provider, who could be
a physician or a nurse practitioner, then confirmed that the
patient was successfully screened and reviewed the screen
results with the patient in the exam room. The primary
care provider rescreened the patient if the patient was not
screened by the medical assistant or if a parent was present
during the initial screen. Primary care providers were trained
to deliver a brief intervention for alcohol or drug use if pa-
tients answered “yes” to two or more questions, the standard
threshold for intervention on the CRAFFT screener.

Specialist sites followed the same approach for screen-
ing. For patients who answered “yes” to two or more of the
CRAFFT questions, primary care providers were trained to
provide brief advice, during which the patient was encour-
aged to accept a warm handoff to meet with a behavioral
health counselor. If the patient accepted, the primary care
provider alerted the medical assistant or nurse to notify the
behavioral health counselor who, if available, saw the patient
in the exam room or took the patient to his or her office (lo-
cated in the same building) to conduct the brief intervention.

Data

Data for the cost and cost-effectiveness analyses were
based on the last 14 months of the implementation period af-
ter the migration to a new electronic medical record system
in November 2013. The previous electronic medical record
system did not collect sufficient details on all SBIRT activi-
ties provided during a patient visit needed to estimate service
costs and determine effectiveness. The new electronic medi-
cal record system indicated which SBIRT activities a patient
received during a visit, thus allowing us to estimate service
costs at the patient level. Clinic records also provided the
numerator and denominator for the measure of effectiveness.

Key steps in service-cost data collection were identifying
the relevant activities for activity-based costing and then
estimating the time staff spend in those activities. We con-
ducted semistructured interviews with site staff to identify
SBIRT activities for patients screening positive for a brief
intervention. Through these interviews, we identified five
SBIRT activities: screening, feedback, brief advice, handoff
to behavioral health counselor, and brief intervention. Clinic
staff then completed a cost questionnaire that collected the
average time spent on each SBIRT activity; the time esti-
mates for the five activities included the time supporting
the activity, such as making a note in the electronic medical
record system. The questionnaire was administered to clinic
staff twice over the course of the study. Because the staff
responding to the questionnaire was not representative of
all staff providing services, we then used weights to obtain

the correct staff mix for a given activity. For example, in the
Generalist setting, primary care provider and non–primary
care provider staff (medical assistant, nurse) screened pa-
tients. Based on clinical experience, the screen was done by
primary care providers 10% of the time and by non–primary
care providers 90% of the time. In this case, primary care
providers were given a weight of 10%, and non–primary care
providers were given a weight of 90%.

Site-level program costs included start-up, technical
assistance, and booster training. Start-up costs were taken
from Barbosa at al. (2018), and were $4,073 per Generalist
site and $5,384 per specialist site (2015 prices converted to
2017). A consulting firm was hired for 2 years to provide
technical assistance and training during the start-up and
implementation phases of the study and was paid on a fixed
price contract. The cost of the second year of the fixed-price
contract was $50,734; the second-year cost was used because
all activities were ongoing implementation activities. The
cost of booster training attendance included labor costs (the
time spent by clinic staff attending booster training sessions)
and associated nonlabor (space) costs. The cost of training
delivery was part of the consulting firm’s contract. For each
booster training session, clinic staff provided information on
staff attendance and duration of the session.

The federally qualified health center provided the aver-
age salary plus fringe rate by job type. The hourly cost per
square foot of office space was $0.009; this estimate was
based on average lease rates for the Baltimore area (New-
mark Grubb Knight Frank, 2013), and we assumed a 9 foot
× 12 foot (2.5 m × 3.7 m) exam room.

Analysis

Estimating marginal costs. For marginal costs, the unit
of data analysis was the patient. Marginal costs were the
costs of an additional unit of a service (e.g., a screen) and
only included patient-specific variable costs, or costs that
varied with the number of individuals to whom services
were provided (e.g., the cost of delivering brief intervention).
Marginal costs pertained to those people in the denominator
of the implementation outcome: people who screened posi-
tive for a brief intervention. The cost estimate included both
the screening cost as well as the cost associated with brief
intervention because screening is needed to then receive a
brief intervention; that is, omitting screening costs would
underestimate the pertinent cost.

The cost of each of the five activities was the sum of
labor and nonlabor costs. To obtain the labor cost of each
activity, we multiplied the weighted estimate of time per
activity with the loaded wage rate per staff type and then
summed across staff types. Nonlabor costs comprised office
space. The cost of the office space for a given activity was
the product of the exam room size, the hourly leasing cost
per square foot, and the activity time.
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To estimate the total SBIRT cost for each patient, we
allocated the cost of each SBIRT activity to the visit and
summed these activity costs. The electronic medical record
did not indicate whether a patient at a Specialist site received
brief advice from the primary care provider before receiving
a warm handoff, so we assumed all patients who received the
warm handoff also received brief advice (and relaxed this
assumption in the sensitivity analysis).

Estimating cost-effectiveness. We used the cost and effec-
tiveness data to calculate the incremental cost-effectiveness
ratio,

,

where C and E are the mean costs and effects for each condi-
tion. The incremental cost-effectiveness ratio expresses how
much more needs to be paid to obtain additional improve-
ments in the outcome. A condition is considered economi-
cally dominated if it is less effective and more expensive
than the alternative, and an incremental cost-effectiveness
ratio is not computed in this situation.

Sensitivity analyses on the cost-effectiveness analysis
were conducted to determine how changing key assump-
tions made in the analysis would affect our conclusions.
We focused the sensitivity analyses on two activities of the
Specialist model: brief advice by the primary care provider
and warm handoff to the behavioral health counselor. In the
first sensitivity analysis, we adjusted the assumption that all
patients received brief advice by assuming that brief advice
was never given. In the second sensitivity analysis we re-
duced the amount of time it took to provide a warm handoff
by half.

Estimating average program costs. For program costs, the
unit of data analysis was the SBIRT program (rather than the
patient). Program costs included the other costs necessary
to deliver SBIRT (Barbosa et al., 2016): start-up, technical
assistance, and booster training costs. We estimated both 1-
and 5-year program costs. To calculate the cost of technical
assistance, the value of the firm’s contract during the second
year was divided equally between the seven sites, resulting in
an annual cost of $7,248 per site. Booster training costs were

calculated by summing labor and nonlabor costs. To obtain
the labor cost, we multiplied training session time with the
loaded wage rate per staff type and then summed across staff
types. Nonlabor costs comprised office space. We then aver-
aged training costs across sites to obtain average cost of at-
tending training in each implementation model. We summed
start-up, technical assistance, and booster training costs to
calculate the 1-year program costs. We also calculated the
5-year program costs, which spread start-up costs over 5
years, while accounting for annual technical assistance and
booster training.

Results

There were 4,357 patient visits between November 2013
and December 2014, with 1,867 screened at Generalist sites
and 2,490 at Specialist sites. Brief intervention was indi-
cated in 77 visits at the Generalist sites and in 83 visits at
the Specialist sites. Regarding receipt of brief intervention,
the implementation outcome, a higher proportion of patients
with positive screens received brief intervention in General-
ist sites (38%) than in Specialist sites (7%). Patients declined
a brief intervention in 24% of visits at Specialist sites and
in 4% of visits at Generalist sites. Table 1 provides further
detail on the patient flow and SBIRT activity counts.

Table 2 presents the cost estimates by SBIRT activity
and by implementation model. In Generalist sites, the cost
of screening and brief intervention included three activities
(screen, feedback, and brief intervention), whereas Specialist
sites also included brief advice and handoff to a behavioral
health counselor. The duration of screen and feedback was
longer in Generalist sites than in Specialist sites, and because
the same staff type performed those activities in both mod-
els, the hourly wage was similar, but the average cost was
higher in Generalist sites. The length of brief intervention in
Specialist sites was more than triple that in Generalist sites
(18 minutes vs. 5 minutes), and although the hourly cost was
lower in Specialist sites ($27 vs. $86), brief intervention cost
more in Specialist sites ($8 vs. $7). The average times of
brief advice and handoff to a behavioral health counselor in

TABLE 1. Patient flow and SBIRT activity counts

Variable Generalist %a Specialist %a

Total adolescent patients screened 1,867 – 2,490 –
Brief intervention indicated (among all screens) 77 4.1% 83 3.3%

Brief intervention (among positive screens) – – – –
Received brief intervention 29 37.7% 6 7.2%
Declined services 3 3.9% 20 24.1%
No attempt 37 48.1% 33 39.8%
Received feedback onlyb 8 10.4% 9 10.8%
Handoff to behavioral health counselor onlyc – – 15 18.1%

Total positive screens for brief intervention 77 100.0% 83 100.0%

Notes: SBIRT = Screening, brief intervention, and referral to treatment. aPercentages do not add to total because
of rounding; balthough feedback and brief intervention were recommended, only feedback was received; celectronic
medical records did not include whether both brief advice and handoff were received; the base case assumes all
patients with a handoff also received brief advice and feedback.
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TABLE 2. Activity cost estimates

Duration, Labor Space Activity
in Hourly costa costa costa

Variable minutes (SD) wage (SD) (SD) (SD) (SD)

Generalist sites
Screen 4.17 $24.25 $1.62 $0.06 $1.68

(1.97) ($20.90) (1.35) ($0.03) ($1.36)
Feedback 2.38 $86.07 $3.40 $0.03 $3.43

(1.61) ($9.33) ($2.32) ($0.02) ($2.34)
Brief intervention 5.08 $86.07 $7.18 $0.07 $7.25

(2.90) ($9.33) (3.94) ($0.04) ($3.98)
Specialist sites

Screen 3.26 $24.56 $1.32 $0.05 $1.37
(1.74) ($21.63) ($1.41) ($0.02) ($1.42)

Feedback 1.75 $89.18 $2.60 $0.03 $2.63
(0.75) ($0.00) ($1.11) ($0.01) ($1.13)

Brief advice 3.83 $89.18 $5.70 $0.05 $5.75
(1.65) ($0.00) ($2.45) ($0.02) ($2.48)

Handoff to a behavioral health 6.61 $82.63 $9.17 $0.09 $9.27
counselor (5.16) ($19.77) (7.68) ($0.07) ($7.75)

Brief intervention 18.00 $26.78 $8.03 $0.26 $8.29
(4.00) ($0.00) ($1.79) ($0.06) ($1.84)

aCosts are in 2017 U.S. dollars.

TABLE 3. Marginal costs

Variable n Unit cost Total cost

Generalist sites
Screen 77 $1.68 $129.11
Feedback 29 $3.43 $99.46
Brief intervention 29 $7.25 $210.19
Feedback only (no brief intervention) 8 $3.43 $27.44
Total cost $466.20
Marginal cost per brief intervention

needed (n = 77) $6.05
Specialist sites

Screen 83 $1.37 $113.76
Feedback 6 $2.63 $15.76
Brief advice 6 $5.75 $34.51
Handoff to behavioral health counselor 6 $9.27 $55.59
Brief intervention 6 $8.29 $49.74
Feedback only (no brief advice, handoff, or

brief intervention) 9 $2.63 $23.64
Feedback, brief advice, and handoff only (no

brief intervention) 15 $17.64 $264.66
Total cost $557.66
Marginal cost per brief intervention

needed (n = 83) $6.72

Specialist sites were almost 4 minutes and almost 7 minutes,
respectively.

Marginal cost estimates are presented in Table 3. Unit costs
for each activity were multiplied by the number of patients
that received the activity, generating the total cost for each
activity. These activity costs were then summed and divided
by the number of brief interventions needed to estimate the
marginal cost for each implementation model. Specialist
sites had a marginal cost of $6.72, and Generalist sites had
a marginal cost of $6.05 per brief intervention needed.

Results of the cost-effectiveness analysis are presented
in Table 4. The penetration of brief intervention was higher
in the Generalist model compared with the Specialist model

(37.7% vs. 7.2%). Because the Generalist model was less
expensive and more effective, the Specialist model was eco-
nomically dominated, and an incremental cost-effectiveness
ratio was not calculated. The two sensitivity analyses—re-
moving the delivery of brief advice, and decreasing warm
handoff time by half—resulted in the same finding that the
Specialist model was economically dominated.

Program costs are presented in Table 5. For 1 year of
SBIRT implementation, the cost of start-up, booster training,
and technical assistance is $13,548 per Specialist site and
$12,081 per Generalist site. Over a 5-year period, program
costs are $46,204 per Specialist site and $44,111 per Gener-
alist site.
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TABLE 4. Cost-effectiveness results for brief intervention

Marginal cost of screening Percentage of patients
and brief intervention for with a positive screen
patients with a positive for brief intervention

screen for brief who received brief Incremental cost-
Model intervention (SE)a intervention effectiveness ratio

Generalist $6.05 37.7% (5.6%) –
Specialist $6.72 7.2% (2.9%) Economically dominated

aCosts are in 2017 U.S. dollars.

TABLE 5. Program costsa

Variable Generalist Specialist

Cost of start-up activities per site $4,073 $5,384
Cost of annual technical assistance per site

Annual $7,248 $7,248
5-year estimate $36,239 $36,239

Cost of annual booster trainings per site
Annual $760 $916
5-year estimate $3,800 $4,582

Program costs per site
1-year estimate $12,081 $13,548
5-year estimate $44,111 $46,204

aCosts are in 2017 U.S. dollars.

Discussion

The current study addresses a significant gap in under-
standing the cost and implementation of SBIRT, comparing
Generalist versus Specialist implementation models deliv-
ered in adolescent primary care at seven sites of an urban
federally qualified health center in Baltimore, Maryland.
Notwithstanding the rating of insufficient evidence by the
U.S. Preventive Services Task Force for counseling for al-
cohol and illicit drug use among adolescent primary care
patients (Curry et al., 2018; Moyer, 2014), the American
Academy of Pediatrics has encouraged practices to imple-
ment SBIRT based on its low cost, low risk, and emerging
evidence of effectiveness in terms of patient outcomes (Levy
& Williams, 2016). Although SBIRT has been said to be low
cost, there is currently no evidence to our knowledge that
compares two models of delivery—Generalist and Special-
ist—with regard to the cost of providing services and actual
service delivery.

Our findings suggest that, for a positive screen, the Gen-
eralist model offers a more effective implementation strategy
for brief intervention. That is, implementing SBIRT under
the Generalist model is more likely to result in a patient
receiving brief intervention than implementing SBIRT under
the Specialist model (38% of positive screens compared with
7%). Because screening and brief intervention for patients
with a positive screen delivered through the Generalist model
also costs less ($6.05 compared with $6.72), the Generalist
model economically dominates the Specialist model. As
noted in Mitchell et al. (2020), despite the co-location of
behavioral health providers at the clinic sites, the higher ef-
fectiveness in delivering brief interventions in the Generalist

model highlighted challenges in facilitating a warm handoff
to behavioral health staff. These challenges include requiring
permission to introduce the patient to the behavioral health
provider, finding the provider, overcoming any logistical
issues regarding travel arrangements, and managing the
stigma associated with receiving a “behavioral health” visit
(Mitchell et al., 2016).

There are also challenges for the primary care providers
to deliver brief interventions for substance use when indi-
cated. These challenges include the need for training, time
pressure, and discomfort in discussing substance use with
patients (Palmer et al., 2019). In our study, although the
primary care providers delivered more brief interventions
than the behavioral health counselors, the rates of brief in-
tervention delivery overall were relatively low. Clearly, more
work is needed to increase primary care providers’ ability to
deliver brief interventions.

It is perhaps surprising that the behavioral health coun-
selor delivering fewer brief interventions than intended did
not then translate to the Specialist model having a lower cost
per patient needing a brief intervention than the Generalist
model. In one of the early studies of SBIRT implementation
among adult populations in managed care organizations
(Zarkin et al., 2003), results found that the Specialist model
was less expensive than the Generalist model because the
specialists were paid less than generalist physicians. Simi-
larly, in the current study, Specialist staff was paid much
less than Generalist staff ($26.78 on average compared with
$86.07). However, in the current study, the cost difference
between the two models was driven by stark differences in
the time taken to deliver the brief intervention, more than
three times as long in the Specialist model as in the General-
ist model, and the need for handoff in the Specialist model.
It is important to note that the current study considers ef-
fectiveness of an implementation outcome and does so only
through an implementation lens. The extra time spent with
patients by behavioral health specialists could translate to
improved clinical outcomes with respect to reducing risky
substance use behaviors.

However, since prior studies have not found that the
length of the brief intervention has an impact of the ef-
fectiveness of the brief intervention (Kaner et al., 2007),
we believe the relative cost-effectiveness of these differing
implementation strategies is still worth considering. The
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substantial disparity in rates of receiving brief intervention
also highlights the challenges of implementing SBIRT via
the Specialist model.

In addition to the cost per patient, startup costs and
other costs required for successful implementation of an
SBIRT program, such as technical assistance and booster
training, affect the decision to implement a particular in-
tervention. Our analysis of program costs showed that the
Generalist sites incurred lower startup and implementation
costs than the Specialist sites. Therefore, taking into ac-
count both marginal and program costs, and implementa-
tion effectiveness, decision makers deciding between the
two implementation models might choose a Generalist
model of implementation.

The times for screening in both settings and for brief
intervention in the Generalist setting in this study are lower
than the estimates reported by Barbosa et al. (2016). Barbosa
et al. (2016) reported the time of screening and brief inter-
vention for outpatient, inpatient, and emergency department
settings, the relevant comparison here being outpatient set-
tings. The authors reported direct service (e.g., screen and
brief intervention) time and support of direct service delivery
(e.g., writing case notes) using a time-in-motion approach.
For the outpatient setting, they reported 3.5 minutes for a
screen and 5.42 minutes for support of the screen, which
combined is almost 9 minutes. Our screen time for General-
ist and Specialist was about 4 and 3 minutes, respectively.
The lower time in our study might be related to the fact that
providers also reported the time for feedback (about 2 min-
utes in both settings) and brief advice (about 4 minutes in
both settings), whereas both activities were not included in
Barbosa et al. (2016). It is also possible that because activity
times in our study were self-reported, rather than observed
by research staff, staff underreported the time spent in ser-
vice delivery and support. It should also be noted that in
Barbosa et al. (2016), the brief intervention was delivered by
specialized behavioral health staff and the appropriate com-
parison for brief intervention time is that from the Specialist
model. Barbosa et al. (2016) reported 6.5 minutes for brief
intervention delivery and 7.10 minutes for brief intervention
support, which is a total of 13.6 minutes and lower than the
18 minutes reported in our study.

A main limitation of this implementation study is that it
does not consider substance use or health outcomes. Thus, we
were unable to assess whether brief interventions delivered
by primary care providers or behavioral health staff had a
meaningful impact on adolescent substance use. However,
when practices such as SBIRT are implemented because of
regulatory mandates or are used as performance metrics,
patient outcomes are less of a concern. We also could not
determine the degree to which the longer average duration
of brief interventions in the Specialist model yielded greater
reductions in alcohol and drug use, although, as previously
stated, the length of the brief intervention has not been found

to have an impact on effectiveness. In addition, the sample
was limited to a single urban federally qualified health center
(albeit a large one with multiple sites) at a particular point in
time. Because federally qualified health center practice and
workflows vary widely and may change over time, there are
limitations in the degree to which these results generalize
elsewhere.

Notwithstanding these limitations, given that the Gen-
eralist model was more cost effective than the Specialist
model in assuring delivery of brief intervention, more effort
should be put into increasing the uptake of brief interven-
tions by primary care providers when they are indicated for
substance use problems. This could be implemented through
training and booster training, continuing medical education,
and performance improvement efforts. Likewise, efforts to
streamline the handoff process to behavioral health staff
could potentially improve delivery rates for brief intervention
under the Specialist model. Despite the higher wages of pri-
mary care providers compared with behavioral health staff,
given the Generalist models’ higher rate of uptake, lower rate
of patient refusal, and removing the extra step of facilitating
a handoff to another provider, the Generalist model offers a
more cost-effective strategy for ensuring brief intervention
delivery. However, the low overall rates of brief intervention
delivery in Generalist and Specialist models suggest consid-
erable room for improvement in delivering SBIRT services
in adolescent primary care.
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