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A B S T R A C T   

Background: Stepped-care is a commonly recommended and implemented care model across health care domains, 
including substance use. Despite their presumed efficient allocation of treatment resources, a current and robust 
evidence synthesis is needed on the efficacy, effectiveness and cost-effectiveness of stepped-care for substance 
use. 
Methods: This systematic review analyzed articles describing evaluations of stepped-care models that measured 
the use of acutely psychoactive substances (i.e., alcohol, cannabis, hallucinogens, inhalants, opioids, sedatives, 
hypnotics, anxiolytics, and stimulants) as a primary or secondary outcome, in participants over 18 years old. The 
analysis investigated model and participant characteristics associated with treatment outcomes. 
Results: The study team conducted a search of five databases of literature (PsychINFO, MEDLINE, Embase, 
Cochrane Library and Scopus) published between January 1, 2010, and November 1, 2020. The search yielded 
1051 unique articles, 19 of which were included in the analysis. The studies had considerable variability in 
sample sizes (n = 18–2310), time to follow-up (4.5 months to 3 years), and retention rates (35.1–100 %). Studies 
examined outcomes for either alcohol alone (n = 9), alcohol and other drug use (n = 9), or drug use alone (n =
1). Most studies (n = 13;) were rated as good quality. Three (15.8 %) were rated as fair and three (15.8 %) were 
rated as poor quality. The evidence regarding the efficacy, effectiveness and cost-effectiveness of stepped-care 
approaches is limited, but four of seven studies found that adaptive-care interventions delivered in the 
context of other systemic interventions produced greater benefit than control conditions in relation to at least one 
alcohol-related outcome. We have insufficient evidence to determine whether the modes or intensity of in
terventions included in the models, or decision rules used to step people up or down to differing levels of care, 
have an impact on outcome. 
Conclusion: Heterogeneity between studies with regard to model and evaluation design limited the degree to 
which the analysis could draw robust conclusions. Sample recruitment and statistical power are particular 
challenges, and the field needs more innovative evaluation designs to assess the efficacy, effectiveness, and cost- 
effectiveness of stepped-care models.   

1. Introduction 

The global burden of disease caused by alcohol and other drug use is 
high, with 4.2 % and 1.3 % of all disability-adjusted life years (DALYs) 

attributable to alcohol and drug use, respectively (Graham et al., 2017; 
Sacks et al., 2015). Interventions designed to reduce this burden cross 
the spectrum of prevention, early intervention, and treatment; each of 
these has a range of different types and intensities of intervention 
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(DiClemente et al., 2017; Mewton et al., 2018). Internationally, guide
lines and policy documents routinely recommend the use of “stepped- 
care” approaches for selecting an appropriate level of care (LOC) for 
individuals in relation to substance use and a range of other health 
conditions (Australian Government Department of Health, 2016; Bair 
et al., 2015; Cross & Hickie, 2017; Kalarchian & Marcus, 2018). 

Stepped-care models are designed to treat a range of symptom 
severity levels by offering a hierarchy of interventions, from least to 
most intensive, matched to an individual's needs based on the severity of 
their illness (Australian Government Department of Health, 2016; 
Bower & Gilbody, 2005). They may incorporate two or more interven
tion modalities of inherently different intensities, or the same modality 
at different intensity levels. These models may take an adaptive- or 
matched-care approach. In adaptive-care models, clients are first offered 
the least intensive (and typically least expensive) LOC that is appro
priate based on severity of illness, and may then progressively ‘step-up’ 
or ‘step-down’ to more, or less, intensive LOCs contingent on their 
response to the previous tier (Kay-Lambkin et al., 2010). In matched- 
care, although a variety of steps are available, clients are assessed and 
allocated to the most appropriate LOC at intake, and remain at that LOC 
for the duration of treatment (Van Straten et al., 2006). 

Systematic reviews and meta-analyses of stepped-care approaches 
for the prevention and treatment of mental health disorders such as 
depression and anxiety report mixed findings in relation to superiority of 
adaptive-care models relative to treatment as usual (TAU) (Ho et al., 
2016), and a lack of evidence on matched-care and cost-effectiveness 
(Reeves et al., 2019; van Straten et al., 2015). For example, Ho et al. 
(2016) concluded that stepped-care interventions outperformed TAU in 
relation to preventing and treating anxiety but not depression, while van 
Straten et al. (2015) found that stepped-care had a moderate effect on 
depression relative to TAU. Similarly, studies evaluating the use of 
stepped-care for other chronic medical condition including chronic pain 
(Peterson et al., 2018) and comorbid mental and somatic disorder 
management (Maehder et al., 2018) report mixed or positive results 
from stepped-care relative to TAU or other comparators. 

Only one systematic review has been conducted in relation to 
stepped-care for substance use since 2010. Jaehne et al. (2012) syn
thesized the findings of seven randomised controlled trials (RCTs) 
published up to 2010 that examined the efficacy and cost-effectiveness 
of adaptive-care approaches to psychosocial treatments for alcohol 
and tobacco use. This review found limited evidence to support the 
effectiveness of stepped care models with only one RCT demonstrating 
the efficacy and cost-effectiveness of a stepped care approach. However, 
due to the small number of studies conducted at that time, and the 
methodological limitations of those studies (e.g., small sample size, high 
variance in the intensity of base and step-up interventions), the authors 
were constrained in the questions they could examine and were unable 
to draw firm conclusions. 

Since 2010, research examining stepped-care (both adaptive and 
matched) approaches to substance use has grown substantially, incor
porating a broad range of interventions (e.g., brief interventions, moti
vational interviewing, telephone counselling and pharmacotherapy) for 
a variety of substances (e.g., alcohol, cocaine, cannabis and metham
phetamine). This growth allows us the opportunity to examine key 
outstanding questions. In this systematic review, we aim to synthesize 
this literature to examine the:  

i. Efficacy, effectiveness, and cost-effectiveness of stepped-care models 
for the prevention and treatment of problematic substance use; and 

ii. Characteristics of stepped-care models (e.g., the types of in
terventions included in the model) associated with improvements in 
outcomes. 

2. Method 

The research team prospectively registered the protocol for this 

review with the International Prospective Register of Systematic Re
views (PROSPERO; registration number CRD42020218543). 

2.1. Search strategy 

Full details of the search strategy are available in the supplementary 
material. We conducted searches on five electronic databases of pub
lished literature: PsycINFO, MEDLINE, Embase, Cochrane Library and 
Scopus. A combination of free-text keywords and Medical Subject 
Headings (MeSH) were adapted to the conventions of each database. 
Search terms were specific to three concepts:  

1. substance use (e.g., “substance use”, “substance dependence”); 
2. care model (e.g., “stepped care”, “matched care” “adaptive treat

ment”); and  
3. study design (e.g., “randomized controlled trial”, “cost- 

effectiveness”). 

Following full-text screening, the team manually searched the 
reference lists of included articles (snowballing), and those citing them 
(reverse snowballing), to identify other eligible articles. 

2.2. Inclusion and exclusion criteria 

Inclusion criteria were as follows: (i) written in English, (ii) pub
lished between 1 January 2010 and 1 November 2020, (iii) conducted 
with human participants, (iv) conducted with participants aged over 18, 
(v) reported on outcomes (primary or secondary) related to alcohol, 
cannabis, hallucinogens, inhalants, opioids, sedatives, hypnotics, anxi
olytics, and stimulants, (vi) substance use outcomes not limited to 
caffeine and/or nicotine, (vii) intervention comprised a stepped model 
(i.e., composed of two or more treatment modalities and/or the same 
treatment modality at different intensity levels), and (viii) evaluation 
measured the efficacy, effectiveness, and/or cost-effectiveness of the 
stepped-care model. The time period examined was chosen to build on 
existing reviews of the literature that have focused predominately on 
research conducted prior to 2010 and provide an examination of the 
contemporary landscape of stepped-care research which has grown 
considerably, and incorporates a broader range of interventions, and 
substances. This review excludes articles that utilized cross-sectional, 
cohort or case studies/reports designs or did not describe the results of 
a study. We also applied post-hoc exclusion criteria, including the 
exclusion of studies that reported on secondary analysis of a primary 
study that was already included and systematic reviews that reported 
only on studies published before 2010. 

2.3. Data collection 

Study staff imported search results into Covidence for screening and 
data extraction. After removal of duplicates, three reviewers (AM, JS 
and MA; two reviewers per article) independently screened titles and 
abstracts and conducted full-text review on all articles retrieved. The 
group resolved conflicts via consensus. Four reviewers (AM, JS, MA and 
MLC) undertook data extraction. Two reviewers independently extrac
ted data for all papers, with the exception of economic evaluation data 
(extracted by MLC). A third reviewer resolved conflicts (AM, JS or MA). 
Extracted data included study characteristics (year, design, setting, 
number of participants, nature of study control group/s); participant 
characteristics (age, sex, target population, participant inclusion and 
exclusion criteria); care model characteristics (LOCs, components of 
care/interventions, decision rules and timepoints); and primary and 
secondary outcomes measured. Components of care/interventions were 
operationalized according to study authors' labelling of those 
interventions. 
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2.4. Evidence synthesis and quality assessment 

Although a meta-analysis would be optimal, due to the considerable 
heterogeneity in study designs, a narrative synthesis approach was used 
to answer the research questions. Quality was assessed using Korakakis 
et al's. (2018) modified version of the Downs and Black Quality Index 
(1998). The index is comprised of 27 items (e.g., “were study subjects 
randomised to intervention group). Two investigators independently 
rated each study; a third reviewer resolved conflicts (AM, JS and MA). 
This review categorized quality ratings as: poor (scores ≤14), fair 
(15–19), good (20–25) and excellent (26–28). 

We completed quality assessment for the economic evaluation using 
the Drummond checklist (Drummond et al., 2015) containing 10 criteria 
(e.g., “were the cost and consequences valued credibly?”) with 33 sub- 
questions (e.g., “were market values employed for changes involving 
resources gained or depleted) answered by ‘yes’ (scored 1), ‘no’ (scored 
0), and ‘can't tell’ (scored 0.5) if there was insufficient information 
(Gonzalez-Perez, 2002). The team categorized studies as poor (scores 
≤5) fair (6–8), or good (≥9) quality. 

3. Results 

3.1. Studies 

3.1.1. Study selection 
The search yielded 1051 unique articles after we removed duplicates 

(Fig. 1). Of these, the review excluded 934 in title and abstract 
screening, leaving 117 articles for full-text review. Twenty-three articles 
met the a priori inclusion criteria (see Fig. 1). Three articles (Borsari 
et al., 2016; Yurasek et al., 2015; Yurasek et al., 2017) were excluded 
post hoc as they presented findings of secondary analyses of pooled data 
from two primary studies (Borsari et al., 2012; Borsari et al., 2014). This 
review excluded post hoc a systematic review that reported findings of 
stepped-care studies for alcohol and nicotine use up to 2010 (Jaehne 
et al., 2012). Nineteen publications remained for inclusion in this 
review. 

3.1.2. Study characteristics 
Table 1 provides a summary of the characteristics of the studies 

included and Table 2 provides a more detailed information regarding 
the characteristics of all included studies. Baseline sample sizes ranged 
from 18 (Kay-Lambkin et al., 2010) to 2310 (Merkx et al., 2013). Time to 

Fig. 1. PRISMA diagram.  
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follow-up ranged from 4.5-months (Marlowe et al., 2012) to 3-years 
(Gómez-Recasens et al., 2018) post-baseline. Most studies followed up 
with participants up to a maximum of 6- (n = 3) or 12-months (n = 7) 
post-baseline. Participant retention rates ranged from 35.1 % (Laporte 
et al., 2018) to 100 % (Marlowe et al., 2012) at final follow-up. With 
regard to type of substance, nine studies examined outcomes related to 
alcohol use only, one examined other drug use outcomes only, and nine 
examined alcohol and other drug use outcomes. 

3.2. Efficacy and effectiveness of stepped-care models 

Table 3 summarizes the findings of all included studies. The authors 
identified three studies as studies of efficacy (Borsari et al., 2012; Borsari 
et al., 2014; Buchholz et al., 2020) and 16 studies as studies of effec
tiveness. However, as all were conducted in real world settings, we 

present their findings together as one group of studies. The 19 studies 
evaluated adaptive- (n = 11), matched- (n = 7) or adaptive/matched 
combination (n = 1) care models. In adaptive-care models, clients are 
first offered the least intensive LOC that is appropriate based on severity 
of illness, and may then progressively “step-up” or “step-down” to more, 
or less, intensive LOCs contingent on their response to the previous tier 
(Kay-Lambkin et al., 2010). In matched-care, although a variety of steps 
are available, clients are assessed and allocated to the most appropriate 
LOC at intake, and remain at that LOC for the duration of treatment (Van 
Straten et al., 2006). 

3.2.1. Adaptive-care models 
With the exception of Kay-Lambkin et al. (2010), all studies of 

adaptive-care models utilized RCT designs, typically with TAU or min
imal intervention control conditions. One study included a matched- 
care comparison group (Marlowe et al., 2012). Six studies (Edelman 
et al., 2019a, 2019b; Edelman et al., 2020; McKay et al., 2010; McKay 
et al., 2015; Satre et al., 2019) evaluated the effectiveness of an 
adaptive-care model in the context of an existing health care program. 
Participants in the remaining four studies (Borsari et al., 2012; Borsari 
et al., 2014; Kay-Lambkin et al., 2010; Watson et al., 2013) did not 
systematically receive additional care to the intervention being tested, 
however, they were not precluded from accessing additional services. 

The adaptive-care models varied with regard to the number of levels 
of care (LOC; range: 2–4) and the intensity of the interventions offered, 
as well as the decision rules that determined when participants were 
stepped up to a more intensive LOC. Models included either two (Borsari 
et al., 2012; Borsari et al., 2014; Satre et al., 2019), three (Edelman et al., 
2019a, 2019b; Edelman et al., 2020; McKay et al., 2010; Watson et al., 
2013), or four (Kay-Lambkin et al., 2010) LOCs. Most models used a low- 
intensity base intervention that was offered to all participants in the 
adaptive-care group. These typically involved a single-session brief 
intervention (BI) ranging from 15- to 60-minute delivered in person 
(Borsari et al., 2012; Edelman et al., 2019b; Edelman et al., 2020; Kay- 
Lambkin et al., 2010; Satre et al., 2019; Watson et al., 2013) or via 
telephone (Borsari et al., 2014), with some offering one or two brief 
telephone follow-ups (Edelman et al., 2019b; Edelman et al., 2020; 
McKay et al., 2010; Satre et al., 2019) and referral to online resources 
(Edelman et al., 2019b; Edelman et al., 2020). The most intensive base 
intervention involved provision of eight sessions of addiction physician 
management (Edelman et al., 2019a). 

The frequency with which participants were assessed to determine 
whether they would step up to the next LOC ranged from weekly 
(Marlowe et al., 2012; McKay et al., 2010; McKay et al., 2015) to once 6- 
months post-baseline (Satre et al., 2019). Decision rules used to deter
mine whether participants were stepped up to a more intensive LOC 
were based primarily on some measure of problematic/risky/heavy 
substance use (Borsari et al., 2012; Borsari et al., 2014; Edelman et al., 
2019a; Edelman et al., 2020; Satre et al., 2019; Watson et al., 2013). 
Other measures included any alcohol use (Edelman et al., 2019b; Mar
lowe et al., 2012), a multi-component substance use risk assessment 
(McKay et al., 2010), and treatment engagement (Marlowe et al., 2012; 
McKay et al., 2015). One study (Kay-Lambkin et al., 2010) used a 
combination of substance use assessment, clinician judgement, and 
participant preference to determine whether a participant's care was 
stepped up. 

3.2.1.1. Adaptive models in the absence of other systematic care. Four 
evaluations of adaptive-care models evaluated the model in the absence 
of additional care. Borsari et al. (2012, 2014) recruited students at a US 
university who were mandated to treatment following an alcohol- 
related incident (e.g., public intoxication, vandalism, hospital admis
sion for intoxication). The study offered all participants a BI at LOC1 
(consisting of a 15-minute advice session and education booklet), and 
the study later randomised those still reporting risky drinking at 6-weeks 

Table 1 
Characteristics of included studies.  

Variable Summary descriptives 

Age Mean age ranged from 18.63 to 63 years 
Gender % female ranged from 1 % - 93 % 
Settings Outpatient services (4 studies) 

Veteran Health Association HIV clinic (3 studies) 
Inpatient and outpatient services (2 studies) 
University (2 studies) 
Primary care (2 studies) 
Drug court (1 study) 
Inpatient withdrawal treatment (1 study) 
Prison (1 study) 
Hospital (1 study) 
Workplace (1 study) 
Not specified (1 study) 

Country United States (11 studies) 
Netherlands (2 studies) 
Australia (1 study) 
UK (1 study) 
Germany (1 study) 
Canada (1 study) 
Norway (1 study) 
Spain (1 study) 

Substances of focus Alcohol use (9 studies) 
Alcohol and other drug use (6 studies) 
Alcohol and cocaine use (2 studies) 
Methamphetamine use (1 study) 
Alcohol, other drugs and misuse of prescription drugs (1 
study) 

Intervention 
modalities 

Motivational interviewing/enhancement therapy (15 studies) 
Brief intervention (10 studies) 
Pharmacotherapy (7 studies) 
Cognitive behavioral therapy (5 studies) 
Referral to specialist substance use services (5 studies) 
Other counselling (3 studies) 

Outcomes Self-reported alcohol use and related harms (ADU, ASI, 
ASSIST, AUDIT-C, DPI, MATE, TLFB, YAACQ; 18 studies) 
Self-reported drug use and related harms (ASI, ASSIST, OTI, 
TLFB; 4 studies) 
Alcohol biomarker (PEth concentration; 3 studies) 
Drug test (saliva toxicology, urine toxicology; 7 studies) 
Healthcare utilisation and costs (2 studies) 
General physical and mental health and quality of life (SF-12, 
EQ-5D; 1 study;) 

ADU = Alcohol and Drug Use Measure. 
ASI = Addiction Severity Index. 
ASSIST = Alcohol, Smoking, and Substance Involvement Screening Test. 
AUDIT-C = Alcohol Use Disorders Identification Test – Consumption. 
DPI = Drinking Problems Index. 
MATE = Measurements in the Addictions for Triage and Evaluations. 
TLFB = Timeline Followback. 
YAACQ = The Young Adult Alcohol Consequences Questionnaire. 
OTI = Opiate Treatment Index. 
Peth = phosphatidylethanol. 
SF-12 = 12-item Short Form Survey. 
EQ-5D = EuroQol – 5 D. 
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Table 2 
Methodological characteristics of studies evaluating stepped-care interventions (adaptive and matched) for substance use.  

Study Study design Setting Participant characteristics Care model description Decision rule(s)  

Study population Baseline 
sample 
(n) 

Control group(s) 

Adaptive-care studies 
Borsari et al., 

2012 
RCT University US undergraduate 

students who violated 
campus alcohol policy 

598 LOC1) Brief advice 
session (15-min) and 
education booklet 
LOC2) Brief motivational 
intervention (60–90 min) 
and personalised 
feedback on alcohol use 

Participants who 
reported continued risky 
alcohol use (≥4 heavy 
drinking episodes and/ 
or a score of ≥5 on the 
YAACQ) at 6 weeks 
progressed to LOC2 

Received LOC1 and then 
assessment only 

Borsari et al., 
2014 

RCT University As in Borsari et al. 
(2012) 

57 As in Borsari et al. (2012), 
except the brief 
motivational intervention 
(LOC2) was delivered via 
telephone 

As in Borsari et al. 
(2012) 

As in Borsari et al. (2012) 

Edelman 
et al., 
2019a 

RCT Veterans 
Health 
Association 
HIV clinic 

US Veterans with HIV 
and an alcohol use 
disorder 

128 LOC1) Addiction 
physician management 
including 
pharmacotherapy 
LOC2) Addiction 
physician management 
including 
pharmacotherapy plus 4 
sessions of motivational 
enhancement therapy 
LOC3) Referral to a higher 
level of specialty services 
(e.g., intensive outpatient 
or residential treatment) 

Patients reporting heavy 
drinking on at least one 
day in the past 2 weeks 
at week 4 advanced from 
LOC1 to LOC2. 
At week 12, patients 
reporting heavy 
drinking at least once in 
the past 2 weeks on 
LOC2 were escalated to 
LOC3 

TAU included regular 
treatment at the HIV clinic 
and referral to substance 
use treatment services 

Edelman 
et al., 
2019b 

RCT Veterans 
Health 
Association 
HIV clinic 

US Veterans with HIV 
and liver disease 

95 LOC1) Brief negotiated 
interview (15–20 min) 
with a telephone booster 
2 weeks later and referral 
to web-based resources 
LOC2) Motivational 
enhancement therapy 
with content tailored to 
people with HIV. 
Additional web-based 
resources for self-help 
LOC3) Addiction 
physician management 
including 
pharmacotherapy 

Patients reporting any 
alcohol use in the past 2 
weeks at week 4 were 
stepped up from LOC1 to 
LOC2. 
At week 12, those who 
were advanced to LOC2 
and who reported any 
alcohol use in the past 2 
weeks were advanced to 
LOC3 

TAU differed at each HIV 
clinic. Patients received a 
handout with healthy 
drinking advice. The 
Veterans Administration 
also prompted clinics to 
conduct annual AUDIT-C 
screening and brief 
interventions or referral to 
addiction treatment where 
necessary. 

Edelman 
et al., 2020 

RCT Veterans 
Health 
Association 
HIV clinic 

US Veterans with HIV 
with at-risk levels of 
alcohol use 

93 As in Edelman et al. 
(2019b) 

Patients reporting at-risk 
drinking in the past 2 
weeks at week 4 were 
stepped up to LOC2. 
At week 12, patients still 
engaging in high-risk 
drinking in the past 2 
weeks on LOC2 were 
escalated to LOC3 

As in Edelman et al. 
(2019b) 

Kay-Lambkin 
et al., 2010 

Non- 
randomised 

Not specified Australian 
methamphetamine 
users with comorbid 
depression 

18 LOC1) Brief integrated 
intervention including 
feedback, self-help and 
case formulation 
LOC2) 4 sessions of 
therapy (CBT combined 
with motivational 
enhancement) 
LOC3) An additional 4 
sessions of therapy 
LOC4) An additional 4 
sessions of therapy 

Decisions to step 
treatment up or down at 
weeks 5, 10, 15 and 20 
were based on the 
following factors: 
1. Client preference 
2. Clinical judgement 
3. Assessment results 

Received LOC1, then 
instead of receiving 
stepped-care, the control 
group were given an 
integrated CBT and MI 
treatment focusing on 
methamphetamine use and 
depression 

Marlowe 
et al., 2012 

RCT Drug Court US admissions to Drug 
Court who met criteria 
for substance use 
disorder 

125 LOC1) Baseline matching 
to bi-weekly court 
hearings or as-needed 
court hearings 
LOC2) Increased 
frequency of court 
hearings and/or intensive 

Those with too many 
unexcused absences 
from counselling 
sessions or failures to 
provide a valid urine 
specimen had their 
schedule of court 
hearings increased. 

Baseline matching (LOC1) 
was conducted in the same 
way as the stepped-care 
group (matched to bi- 
weekly hearings if high- 
risk or as-needed court 
hearings if low-risk). 
The control group received 

(continued on next page) 
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Table 2 (continued ) 

Study Study design Setting Participant characteristics Care model description Decision rule(s)  

Study population Baseline 
sample 
(n) 

Control group(s) 

clinical case-management 
program 

Participants who 
provided ≥2 drug- 
positive urine specimens 
were referred to the 
intensive clinical case- 
management program 

the same monthly 
assessment as stepped- 
care, but were not moved 
to LOC2 based on the 
results 

McKay et al., 
2010 

RCT Intensive 
outpatient 
treatment 

US outpatients who 
met criteria for alcohol 
dependence 

252 Stepped-care (telephone 
monitoring with 
counselling): 
LOC1) One face-to-face 
counselling session, 
followed by a phone call 
risk assessment (5–10 
min) 
LOC2) More frequent 
telephone calls provided 
over several weeks 
LOC3) Face-to-face 
motivational- 
interviewing evaluation 
sessions followed by CBT 
sessions 

If a participant was 
categorized as high-risk 
via phone risk 
assessment at LOC1, the 
stepped-care component 
was triggered. 
If their level of risk didn't 
drop at LOC2, LOC3 was 
entered 

TAU: involved 4 months of 
intensive outpatient 
programs (mainly group- 
based treatment) and any 
step-down standard 
outpatient care that the 
patients received 
Telephone monitoring: A 
second comparison 
condition provided 
participants with LOC1 
only 

McKay et al., 
2015 

RCT (sequential 
randomization) 

Intensive 
outpatient 
treatment 

US outpatients who 
met criteria for alcohol 
or cocaine dependence 

500 LOC1) Intensive 
outpatient program (IOP) 
for alcohol or cocaine 
dependence (9 h of group 
therapy per week) 
LOC2) Randomised to: 
a) Motivational 
interviewing phone calls 
(engagement; MI-IOP) 
aimed to facilitate re- 
engagement in the IOP. 
b) Motivational 
interviewing phone calls 
(patient choice; MI-PC) 
where patients were given 
a choice of enrolling in 
IOP, or individual CBT, 
telephone-based stepped- 
care, or medication 
management. 
LOC3) Motivational 
interviewing phone calls 
(patient choice as 
described in LOC2b) 
Note: this study included 
telephone-based stepped- 
care nested within the 
overall stepped-care 
model. As very few 
patients opted for this 
treatment (n = 6), it was 
not described in this 
table) 

Participants who failed 
to engage in LOC1 (IOP) 
at week 2 or who 
dropped out received 
LOC2. 
Those not engaged at 
weeks 2 and week 8 
received LOC3 

There was a control 
condition (no further 
outreach) for those not 
engaged at weeks 2 and 
week 8 (participants who 
reached LOC3). Rather 
than receiving the 
motivational interviewing 
phone calls (patient 
choice), control 
participants received no 
further outreach 

Satre et al., 
2019 

RCT Primary care US patients with HIV 
in primary care 
reporting unhealthy 
alcohol use 

624 Motivational interviewing 
stepped-care (MI stepped- 
care): 
LOC1) One 45-min in- 
person motivational- 
interviewing session 
followed by two 20-min 
telephone sessions 
LOC2) Two additional 20- 
min motivational 
interviewing telephone 
sessions 
Emailed feedback 
stepped-care (EF stepped- 
care): 
LOC1) Personalised email 
feedback regarding the 

Non-responders 
(participants who 
reported unhealthy 
alcohol use in the 30 
days prior to the 6- 
month interview) were 
offered LOC2 of each 
intervention 

TAU included routine HIV 
primary care treatment and 
annual screening for 
harmful alcohol use. 
Patients screening positive 
for harmful use were 
advised by general 
practitioners to decrease or 
stop drinking. Those with 
alcohol-related problems 
were referred to addiction 
treatment services. TAU 
did not include screening 
or intervention for use of 
drugs other than alcohol 

(continued on next page) 
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Table 2 (continued ) 

Study Study design Setting Participant characteristics Care model description Decision rule(s)  

Study population Baseline 
sample 
(n) 

Control group(s) 

risks of alcohol/drug use 
LOC2) An additional 
message regarding 
substance use risks 

Watson 
et al., 2013 

RCT Primary care Adults ≥55 in the UK 
scoring ≥8 on the 
AUDIT 

529 LOC1) Session of 
motivational 
interviewing-based 
counselling with a nurse 
(20-min) 
LOC2) Motivational 
enhancement therapy 
delivered over three 
weekly sessions (40-min) 
in primary care 
LOC3) Referral to a 
specialist alcohol 
treatment services 

Telephone assessment of 
the alcohol use in the 
past 4 weeks (AUDIT-C). 
The participant was 
stepped up if they were 
still using alcohol at 
hazardous levels 

Received the baseline 
screening and a nurse-led 
structured advice session 
(5 mins). The session was 
informed from the 
participant's screening 
results and included 
personalised feedback and 
advice on reducing their 
alcohol use. 
Participants also received a 
booklet containing 
information about risks 
associated with high 
alcohol use and local 
referral information  

Matched-care studies 
Buchholz 

et al., 2020 
RCT Inpatient 

withdrawal 
treatment 

German patients with 
a diagnosis of alcohol 
dependence in 
inpatient withdrawal 
treatment 

250 LOC 1) Brief outpatient 
advice 
LOC 2) Outpatient 
treatment 
LOC 3) Day/residential 
treatment 
LOC 4) Inpatient or 
outpatient long-term care 

The MATE was 
administered during an 
assessment interview to 
calculate participant 
assignment to one of 
four levels of care 

Patients in the control 
group followed TAU for 
inpatient withdrawal 
(medical detoxification 
and psychosocial 
treatment) 

Laporte 
et al., 2018 

Single group 
uncontrolled 

Outpatient 
services 

Canadian patients with 
borderline personality 
disorder 

681 LOC 1) Short-term clinic, 
patients receive 
individual therapy and 
group therapy (4 months) 
LOC 2) Extended care 
clinic, patients receive 
group therapy, individual 
therapy, and 
pharmacological 
management (24 months) 

Initial assessments were 
completed by an 
experienced rater who 
directed participants to 
LOC 1 or LOC 2. 12 % of 
patients allocated to 
LOC 1 requested more 
intensive treatment and 
were moved to LOC 2. 

No control group 

Merkx et al., 
2011 

Naturalistic 
prospective 

Outpatient 
services 

Dutch outpatients with 
alcohol use disorder 

890 LOC 1) Brief outpatient 
treatment, 4–6 individual 
or group sessions based on 
principles of motivational 
interviewing (3 months) 
LOC 2) Standard 
outpatient treatment, 
10–12 individual or group 
sessions based on 
principles of motivational 
interviewing and risk 
analysis (over 6 months) 

Patients were matched 
to each LOC based on a 
manual-guided 
assessment considering 
treatment history, social 
stability, psychiatric 
impairment, and 
addiction severity 

No control group 

Merkx et al., 
2013 

Naturalistic 
prospective 

Inpatient and 
outpatient 
services 

Dutch outpatients with 
alcohol use disorder 

2310 LOC 1) Brief outpatient 
treatment comprised of 
4–6 sessions of manual- 
guided CBT (over 3 
months) 
LOC 2) Standard 
outpatient treatment 
comprised 10–12 sessions 
of manual-guided CBT 
and motivational 
interviewing (over 6 
months) 
LOC 3) Intensive 
outpatient/inpatient 
treatment comprised of 
18 group sessions (over 
6–12 weeks). Treatment 
included a varied 
combination of 

As in Merkx et al. 
(2011). However, if the 
intake interviewer did 
not agree with the 
recommended 
allocation, they could 
overrule it. 

No control group 

(continued on next page) 
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Table 2 (continued ) 

Study Study design Setting Participant characteristics Care model description Decision rule(s)  

Study population Baseline 
sample 
(n) 

Control group(s) 

interventions including 
CBT, vocational therapy 
and pharmacotherapy 

Prendergast 
et al., 2017 

RCT Prison Inmates at a US jail 
scheduled for release 
in the following month 

732 LOC 1) Personalised 
feedback and education 
LOC 2) Brief intervention 
(15–20 min) in jail 
comprising of 
personalised feedback 
and education, using 
principles of motivational 
interviewing 
LOC 3) Referral to 
community treatment 
following release and 
offer to participate in brief 
treatment (eight sessions) 

Risk level was assessed 
by the ASSIST. Low-risk 
participants received 
LOC 1. Moderate-risk 
participants received 
LOC 1 and 2. High-risk 
participants received 
LOC 1, 2 and 3 

Control group participants 
received personalised 
feedback on their risk 
assessment results. They 
also received literature on 
reducing substance use and 
HIV risk, as well as a list of 
local treatment services 

Stallvik 
et al., 2015 

Naturalistic 
prospective 

Inpatient and 
outpatient 
services 

Norwegian inpatients 
or outpatients 
diagnosed with 
substance dependence 
or abuse 

261 LOC 1) Outpatient 
treatment: group and 
individual therapy, and 
pharmacotherapy if 
needed (10–12 sessions) 
LOC 2) Residential/ 
inpatient treatment: 
individual and group 
sessions, exercise, legal 
assistance, housing 
assistance and vocational 
training (3–18 months) 

Patients were matched 
to LOC as per TAU 
assignment. The ASAM 
Criteria interview was 
also conducted to 
calculate a ASAM 
recommendation 

No control group 

Woodruff 
et al., 2014 

RCT Hospital US trauma/ 
emergency 
department patients 
who have used illegal 
drugs 

700 LOC 1) Brief intervention 
delivered on-site 
including feedback and 
motivational 
enhancement 
LOC 2) 6 individual 
sessions (motivational 
interviewing and CBT) 
with a substance use 
counsellor over the phone 
LOC 3) Provision of a list 
of local agencies that 
could provide further 
assessment and support 

Participants were 
classified into risk 
categories using the 
DAST-10. 
At-risk participants 
received LOC 1. High- 
risk participants 
received LOC 1 and 2. 
Severe-risk participants 
received LOC 1, 2 and 3 

Control participants 
received a driving safety 
intervention (15–20 min), 
scaled to their risk level (2 
levels). To match the 
treatment condition, the 
control was based on 
principles of motivational 
interviewing  

Adaptive- / matched-care combined studies 
Gómez- 

Recasens 
et al., 2018 

Single group Workplace Industrial workers in 
Spain (mainly blue 
collar) 

1103 LOC1) Company-wide 
substance use education 
(e.g., brochures, training). 
In addition, medical 
examination interviews 
and drug tests were 
conducted to monitor 
employee substance use 
LOC2) Secondary 
prevention including brief 
intervention (10–15 min), 
personalised advice using 
principles of motivational 
interviewing or referral to 
specialist services 

Participants were 
stepped up if they were 
consuming risky 
amounts of alcohol, or 
consuming drugs. Risky 
use was identified by 
semi-structured 
interview or positive 
drug test 

No control group 

RCT = Randomised controlled trial. 
TAU = treatment as usual. 
LOC = Level of Care. 
ADU = Alcohol and Drug Use Measure. 
YAACQ = The Young Adult Alcohol Consequences Questionnaire. 
DRNF = Drinking Norms Rating Form. 
BCEAS = Brief Comprehensive Effects of Alcohol Scale). 
TLFB = Timeline Followback. 
MATE = Measurements in the Addictions for Triage and Evaluations. 
ASI = Addiction Severity Index. 
OTI = Opiate Treatment Index. 
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to either LOC2 (consisting of a 60–90-minute motivational intervention 
and personalised feedback delivered in-person or over the phone), or to 
no additional care (assessment-only control). This sequential randomi
zation design allowed them to compare students who were offered 
additional treatment for risky alcohol use with those who were not. They 
found no significant change within- or between-groups in the number of 
heavy drinking episodes, drinks consumed, or estimated blood alcohol 
content (BAC) in peak or typical drinking episodes at 9-month follow-up, 
for either the in-person (2012) or phone-based (2014) intervention. The 
authors did, however, find in both studies that the adaptive-care group 
was significantly less likely to report alcohol-related problems (IRR =
0.84 & 0.40, respectively) or another alcohol-related incident (3.1 % vs 
9.1 % & 11.1 % v 33.3.%, respectively), compared to assessment-only 
controls at 9-month follow-up. 

Watson et al. (2013) opportunistically screened older (aged >55 
years) primary care patients for risky alcohol use and randomised those 
who screened positive to adaptive-care or a minimal control interven
tion consisting of feedback and advice. They offered a 20-minute 
counselling session based on motivational interviewing (MI) in LOC1, 
three motivational enhancement therapy (MET) sessions delivered by a 
substance use counsellor in LOC2, and referral to specialist substance 
use services in LOC3. The authors did not analyze within-group changes 
and did not find any significant between-group differences on any out
comes at 6- or 12-month follow-up. 

Kay-Lambkin et al. (2010) compared an integrated adaptive-care 
model for depression and methamphetamine use that assessed partici
pants' need for additional care at 5-week intervals, to a full-care inter
vention that allocated participants to all four steps regardless of 
assessment outcomes. Although the authors were unable to perform 
inferential tests due to their small sample size, they reported that 
adaptive-care appeared to be as effective as the full-care intervention in 
reducing methamphetamine use. 

3.2.1.2. Summary. Two of the four studies examined within-group 
differences, and both found no differences between baseline and the 9- 
month follow-up on a range of alcohol-related outcomes (Borsari 
et al., 2012; Borsari et al., 2014). Overall, an absence of between-group 
differences was evident in three of the four studies on outcomes at 6-, 9- 
and 12-month follow-up (Borsari et al., 2012; Borsari et al., 2014; 
Watson et al., 2013). The exception being that the adaptive-care group 
in the studies by Borsari et al. (2012, 2014) were significantly less likely 
to report alcohol-related problems or another alcohol-related incident 
compared to assessment-only controls at 9-month follow-up. Only one 
study focused on outcomes related to other drug use. Although prom
ising, inferential testing was not conducted to determine either within- 
or between-group differences. 

3.2.1.3. Adaptive models in the context of other systematic interventions. 
Four of the seven studies that evaluated adaptive-care in the context of 
existing care recruited patients from HIV treatment clinics and aimed to 
reduce alcohol use (Edelman et al., 2019a, 2019b; Edelman et al., 2020; 
Satre et al., 2019). Edelman et al. conducted three studies with US 
veterans with HIV who met criteria for i) an alcohol use disorder (AUD; 
assessed using the Mini-Structured Clinician interview for DSM – Mini- 
SCID) and were not already seeking treatment for alcohol use (2019a); 
ii) moderate (any alcohol use in the past 30 days) but not at-risk use 
(defined as self-reported consumption of 14 or more drinks per week or 4 
or more per occasion for men aged 65 years or younger, or 7 or more 

drinks per week or 3 or more drinks per occasion for women or men 
older than 65 years old), plus liver disease (2019b); or iii) at-risk use (as 
defined in Edelman et al., 2019b) but not meeting criteria for an AUD 
(assessed using the Mini-SCID) (Edelman et al., 2020). 

Edelman et al. varied the intensity of their care models with the 
severity of participants' alcohol use. Those designed for moderate 
(2019b) and risky (2020) alcohol use were less intensive, offering a 15- 
minute interview with telephone booster interview (LOC1) and MET 
(LOC2) before offering Addiction Physician Management (APM) in 
LOC3. In contrast, in their model for those with an AUD (2019a) APM 
was introduced at LOC1. LOC2 involved the addition of 4 sessions of 
MET, and LOC3 involved referral to specialist services. In all three 
studies, adaptive-care participants continued to receive treatment as 
usual (TAU) for HIV and the study compared them to TAU-only controls. 
TAU included annual screening for problematic alcohol use, with feed
back and advice for patients who screened positive. In addition, in 
Edelman et al.'s (2019a) study for participants with AUD, those assigned 
to TAU also received facilitated referral to alcohol treatment services. 

Satre et al. (2019) used a similar study design, recruiting participants 
with HIV who reported unhealthy alcohol use, defined as any days 
consuming ≥3 drinks in a day for women and ≥ 4 drinks in a day for men 
in the prior 12 months. The authors compared outcomes for participants 
randomised to one of two adaptive-care + TAU groups to TAU-only 
controls. TAU included annual screening with feedback and advice to 
reduce alcohol use for unhealthy drinkers. In contrast to Edelman et al., 
Satre et al. evaluated two low-intensity models: MI and email feedback. 

All four studies (Edelman et al., 2019a, 2019b, 2020; Satre et al., 
2019) reported that, regardless of group allocation, all participants 
reduced at least one alcohol use outcome at 12-month follow-up. 
However, only Satre et al. (2019) formally analyzed within-group 
changes over time, and found that all three groups significantly 
reduced alcohol use and alcohol-related problems at 12-month follow- 
up (see Table 3), but did not find significant changes in other drug use 
outcomes. They did not find significant differences between the groups 
in alcohol or other drug use at 6- or 12-month follow-up. 

Of these four studies, only Edelman et al.'s study of participants who 
met criteria for an AUD (Edelman et al., 2019a) found that randomi
zation to adaptive-care was associated with significantly lower alcohol 
use compared to TAU. Edelman et al. (2019a) found that relative to TAU 
the adaptive-care group reported fewer drinking days (23 % v 40 %) and 
heavy drinking days (31 % v 64 %), and drinks per drinking day (41. V 
6.3) at 52-week follow-up. They did not, however, find a significant 
difference between adaptive-care and TAU in number of drinks per week 
at 52-week follow-up, and did not find any significant between-group 
differences in either of their other two studies (2019b, 2020), nor did 
Satre et al. (2019). 

McKay et al. (2010, 2015) conducted two studies of adaptive-care 
interventions for patients with alcohol or cocaine dependence already 
engaged in an intensive outpatient treatment program consisting of nine 
hours of group therapy each week over 3–4 months. All participants had 
completed two (2015) or three (2010) weeks of outpatient treatment 
and continued to receive TAU throughout the trial. McKay et al. (2010) 
compared adaptive-care in the form of telephone monitoring + MI- 
based counselling to telephone monitoring only and TAU-alone 
groups. The telephone monitoring intervention involved substance use 
assessment and feedback, but no counselling. The study found signifi
cant group by time interactions for mean percentage of days with 
alcohol use and heavy alcohol use. Those in the telephone monitoring +

ASSIST = Alcohol, Smoking, and Substance Involvement Screening Test. 
American Society of Addiction Medicine = ASAM. 
AUDIT-C = Alcohol Use Disorders Identification Test – Consumption. 
DPI = Drinking Problems Index. 
SF-12 = 12-item Short Form Survey. 
DAST-10 = Drug Abuse Screening Test. 
phosphatidylethanol = PEth (alcohol biomarker). 
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Table 3 
Efficacy, effectiveness and cost effectiveness of stepped-care interventions for substance use.  

Study Number and proportion of sample 
followed up (where available) 

Substance use and cost-related outcomes 
(measure) 

Analysis and main findings Quality assessment 

Adaptive-care studies 
Borsari et al., 

2012 
LOC1 baseline: 598 
6-week follow-up: 582 
Risky drinkers randomised to 
LOC2 or control: 405 
Follow-ups after LOC2: 
3-month: 471 
6-month: 468 
9-month: 473  

• Days of heavy episodic drinking (ADU)  
• Peak BAC (ADU)  
• Alcohol-related problems (YAACQ)  
• Recidivism (receiving another alcohol 

infraction) 

Between-group differences:   

• Days of heavy episodic drinking and mean peak BAC at 
follow-up did not differ significantly between those 
randomised to receive LOC2 of the stepped-care 
intervention and those who were randomised to 
receive assessment-only over time.  

• Significantly greater reductions in YAACQ scores were 
found among those randomised to receive step 2 
compared to those randomised to receive assessment- 
only (IRR = 0.84, 95 % CI: 0.74, 0.94, d = 0.23).  

• Recidivism rates over the course of the 9-month 
follow-up were significantly lower among those rand
omised to receive LOC2 (3.1 %) compared to the 
assessment-only control group (9.1 %). 

Good (20/28) 

Borsari et al., 
2014 

Baseline: 57  
3-month: 46 (80.7 %) 

6-month follow-up: 52 (91.2 %) 
9 months follow-up: 48 (84.2 
%)  

• Drinks per week (ADU) 
Days of heavy episodic drinking (ADU)   

• Frequency of drinking (past 30 days, 
ADU)  

• Typical BAC (ADU)  
• Alcohol-related problems (YAACQ)  
• Recidivism (receiving another alcohol 

infraction) 

Between-group differences:   

• Drinks per week, heavy episodic drinking, frequency of 
drinking and BAC did not differ significantly between 
those in the stepped-care group compared to those in 
the control group over the course of the 9-month 
follow-up.  

• Those randomised to receive LOC2 had lower scores on 
alcohol-related problems (IRR = 0.40, 95 % CI: 0.39, 
0.45) and recidivism rates (likelihood ratio χ2 (1) =
4.06) over the course of the 9-month follow-up 
compared to assessment-only control participants. 

Fair (15/28) 

Edelman et al., 
2019a 

Baseline: 128  
4-week follow-up (step-up 

assessment): 113 (88 %)  
12-week follow-up (step-up 

assessment): 107 (84 %)  
24-week follow-up: 98 (77 %)  
52-week follow-up: 74 (58 %) 

Past 30 day (TLFB):   

• Drinks per week  
• Proportion of participants with no 

heavy drinking days  
• Proportion of participants reporting 

alcohol abstinence  
• Drinks per drinking day 
Percentage of days abstinent 
Alcohol biomarker:   

• PEth concentration 

Within-group differences:   

• Both groups decreased in the number of drinks per 
week over timea:  

- Stepped-care: baseline: M = 31.3 (SD = 23.5), 52 
weeks: M = 7.8 (SD = 14.3).  

- TAU: baseline: M = 32.8 (SD = 27.3), 52 weeks: M =
15.9 (SD = 18.9). 

Between-group differences:   

• There were no significant differences between groups 
in number of drinks per week at 24-week or 52-week 
follow-up.  

• At 52 weeks (but not at 24 weeks), compared to the 
control group, the stepped-care group had:  

- a significantly larger proportion of participants with no 
heavy drinking days (69.4 % v 35.9 %; adjusted OR =
4.90, 95 % CI: 1.51, 15.84).  

- a significantly higher percentage of abstinent days (77 
% v 60 %; adjusted treatment effect = 15 %, 95 % CI: 1 
%, 30 %].  

- significantly fewer drinks per drinking day (4.1 v 6.3; 
adjusted treatment effect = − 2.22, 95 % CI: − 3.79, 
− 0⋅66).  

• No other comparisons were significant. 

Good (22/28) 

Edelman et al., 
2019b 

Baseline: 95 
4-week follow-up (step-up 
assessment): 87 (92 %) 
12-week follow-up (step-up 
assessment): 82 (86 %) 
24-week follow-up: 81 (85 %) 
52-week follow-up: 76 (80 %) 

Past 30 day (TLFB):   

• Proportion of participants reporting 
alcohol abstinence  

• Drinks per week  
• Proportion of participants with no 

heavy drinking days  
• Drinks per drinking day 
Percentage of days abstinent 
Alcohol biomarker:   

• PEth concentration 

Within-group differences:   

• Rates of abstinence for both groups increased over 
timea:  

- Stepped-care: baseline: 0 %, 24 weeks: 38.1 %, 52 
weeks: 32.5 %.  

- TAU: baseline: 0 %, 24 weeks: 23.1 %, 52 weeks: 36.1 
%. 

Between-group differences:   

• No between group comparisons were significant at 24 
or 52 weeks. 

Good (22/28) 

Edelman et al., 
2020 

Baseline: 93 
4-week follow-up (step-up 
assessment): 85 (91 %) 
12-week follow-up (step-up 
assessment): 76 (82 %) 
24-week follow-up: 79 (85 %) 
52-week follow-up: 60 (65 %) 

Past 30 day (TLFB):   

• Drinks per week  
• Proportion of participants with no 

heavy drinking days  
• Drinks per drinking day  
• Proportion of days abstinent 

Within-group differences:   

• Both groups showed evidence of decreased number of 
drinks per week over timea:  

- Stepped-care: baseline: M = 17.0 (SD = 10.9), 24 
weeks: M = 8.8 (SD = 8.6), 52 weeks: M = 10.6 (SD =
12.3). 

Good (22/28) 

(continued on next page) 

A.K. Morse et al.                                                                                                                                                                                                                                



Journal of Substance Abuse Treatment 144 (2023) 108928

11

Table 3 (continued ) 

Study Number and proportion of sample 
followed up (where available) 

Substance use and cost-related outcomes 
(measure) 

Analysis and main findings Quality assessment 

Alcohol biomarker:   

• PEth concentration  

- Control: baseline: M = 22.8 (SD = 28.8), 24 weeks: M 
= 10.6 (SD = 14.8), 52 weeks: M = 11.0 (SD = 19.6). 

Between-group differences:   

• No between group comparisons were significant at 24 
or 52 weeks. 

Kay-Lambkin 
et al., 2010 

Baseline: 18 
5-week follow-up: 11 (61.1 %)  
10-week follow-up: 8 (44.4 %)  
15-week follow-up: 8 (44.4 %)  
20-week follow-up: 8 (44.4 %) 

Methamphetamine use (OTI) Within-group differencesa:   

• Both groups showed evidence of decreased OTI scores 
over timea:  

- Stepped-care: baseline: M = 1.14, 20 weeks: M = 0.64  
- Control: baseline: M = 1.08: 20 weeks M = 0.25. 
Between-group differencesa:  

• The stepped-care group halved their methamphet
amine use while the control group demonstrated an 80 
% reduction. 

Poor (7/28) 

Marlowe et al., 
2012 

Baseline: 130 
Follow-ups were conducted 
weekly for 18 weeks, final study 
sample: 125 (96.2 %) 

Non-responsiveness (≥2 positive drug 
screens) 
Urine drug test results 

Within-group differences:   

• The likelihood of being abstinent increased over 
successive weeks for participants in both groups (OR =
1.07, 95 % CI: 1.04, 1.10). 

Between-group differences:   

• Participants in the stepped-care group had similar 
rates of non-responsiveness as those in the control 
group (21 % v 25 %).  

• Participants in the stepped-care condition were drug- 
negative for an average of 68 % of weeks (SD = 0.39), 
which was significantly higher than an average of 49 % 
of weeks (SD = 0.43) in control group participants (d 
= 0.46).  

• The odds of being drug abstinent were 2.34 times 
higher in the stepped-care group then the control 
group across the 18 weeks of follow-ups (95 % CI: 1.22, 
4.64). 

Good (22/28) 

McKay et al., 
2010 

Baseline: 252 
3 months: 224 (88.9 %) 
6 months: 217 (86.1 %) 
9 months: 204 (81 %) 
12 months: 198 (78.57 %) 
15 months: 195 (77.4 %) 
18 months: 191 (75.79 %) 

Past 30 day (TLFB):   

• Percent days of alcohol use  
• Percent days of heavy alcohol use  
• Any alcohol use  
• Any heavy alcohol use  
Cocaine use (urine toxicology) 

Between-group differences:   

• There was a significant group by time interaction for 
percent days of alcohol use:  

- Compared to participants randomised to TAU, those 
randomised to the stepped-care group had lower 
percent days of alcohol use during months 10–12 (d =
0.42), months 13–15 (d = 0.65), and months 16–18 (d 
= 0.50).  

- The stepped-care group had fewer days of alcohol use 
compared to the telephone monitoring group during 
months 4–6 (d = 0.43).  

- The telephone monitoring group had fewer days of 
alcohol use than the TAU group during months 10–12 
(d = 0.41) and months 13–15 (d = 0.39).  

• There was a significant group by time interaction for 
percent days of heavy alcohol use:  

- Those in the stepped-care group had a lower percent 
days of heavy alcohol use compared to those in the 
TAU group in months 13–15 (d = 0.59), months 16–18 
(d = 0.46), and fewer days of heavy alcohol use than 
the telephone monitoring group during months 4–6 (d 
= 0.43).  

• There was a significant group main effect for any 
alcohol use:  

- Participants randomised to receive TAU had 
significantly higher rates of alcohol use across the trial 
period compared to those randomised to receive 
stepped-care (OR = 1.88, 95 % CI: 1.13, 3.14).  

- The telephone monitoring group did not have 
significantly different rates of any alcohol use than the 
stepped-care group or the TAU group.  

There was no significant main effect for any heavy 
alcohol use or cocaine-positive samples. 

Good (22/28) 

McKay et al., 
2015 

Baseline: 500 
Follow-up: 189 (37.8 %) 

Past 30 day alcohol use (TLFB):   

• Percent days of alcohol use  
• Percent days of heavy alcohol use  
• Any alcohol use 

Between-group differences:   

• For patients not engaged at 2 weeks, those in MI-IOP 
were less likely than those in MI-PC to have months 
with any drinking days (OR = 0.40, 95 % CI: 0.23, 

Fair (15/28) 

(continued on next page) 
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Table 3 (continued ) 

Study Number and proportion of sample 
followed up (where available) 

Substance use and cost-related outcomes 
(measure) 

Analysis and main findings Quality assessment  

• Any heavy alcohol use 
Past 30 day cocaine use (TLFB):   

• Percent days cocaine use  
• Any cocaine use 
Cocaine use (urine toxicology) 

0.68) and without heavy drinking days (OR = 0.33, 95 
% CI: 0.19, 0.58).  

• Frequencies of drinking days (B = − 1.08, 95 % CI: 
− 1.87, − 0.29, d = − 0.39) and heavy drinking days (B 
= − 1.09, 95 % CI: − 1.80, − 0.39, d = − 0.40) were also 
lower in MI-IOP than in MI-PC.  

• There were no differences in those who dropped out at 
weeks 3–8.  

• There were no advantages of MI-PC over MI-IOP or no 
further outreach for cocaine use outcomes. 

Satre et al., 
2019 

Baseline: 614 
6-month follow-up: 582 (94.79 
%) 
12-month follow-up: 583 
(94.95 %) 

Past 30 day:   

• Any unhealthy alcohol use (≥ 4/≥ 5 
drinks per day for women/men)  

• Any substance use/prescription drug 
misuse (not including marijuana; past 
30 days) 

Alcohol-related problems (ASI) 

Within-group differences:   

• Rates of any unhealthy alcohol use significantly 
reduced over time in all three groups:  

- MI: baseline: 50.3 %, 6 months: 24.7 %, 12 months.  
- EF: baseline: 44.6 %, 6 months: 23.1 %, 12 months.  
- Control: baseline: 49.8 %, 6 months: 22.4 %, 12 

months: 27.1 %  
• ASI scores reduced significantly over time in all three 

groups:  
- MI: baseline: M = 0.21 (SD = 0.15), 6 months: M =

0.17 (SD = 0.15), 12 months: M = 0.15 (SD = 0.12).  
- EF: baseline: M = 0.19 (SD = 0.13), 6 months: M =

0.16 (SD = 0.12), 12 months: M = 0.14 (SD = 0.10).  
- Control: baseline: M = 0.21 (SD = 0.15), M = 0.17 (SD 
= 0.12), 12 months: M = 0.15 (SD = 0.11). 

Between-group differences:   

• There were no significant differences between groups 
in proportion of participants with any unhealthy 
alcohol use or alcohol-related problems at either 
follow-up. 

• The MI stepped-care group had lower rates of sub
stance use/prescription drug misuse (not including 
marijuana) at 6 months (12.4 %) compared to the EF 
stepped-care group (22.1 %) and the control group (23 
%), but not at 12 months. 

Good (23/28) 

Watson et al., 
2013 

Baseline: 529  
6-month follow-up: 474 (89.6 

%)  
12-month follow-up: 462 (87.3 

%) 

Alcohol use outcomes:   

• Average drinks per day (derived from 
AUDIT-C)  

• AUDIT-C score  
• Alcohol-related problems (DPI)  
Economic outcomes:   

• Perception of health (SF-12 and EQ-5D)  
• Health and social care and justice 

services utilisation 

Within-group differences:   

• The mean average drinks per day reduced over time in 
both groups from baseline to 6 months, and to 12 
months.  

- Stepped-care: baseline: M = 3.38 (SD = 2.24), 6 
months: M = 2.45 (SD = 1.85), 12 months: M = 2.56 
(SD = 2.09).  

- Control: baseline: M = 3.41 (SD = 2.19), 6 months: M 
= 2.81 (SD = 2.03), 12 months: M = 2.49 (SD = 1.93) 

Between-group differences:   

• There were no significant differences between the 
stepped-care and control groups on any alcohol use or 
economic outcomes at 6- or 12-month follow-up.  

• The probability of stepped-care being cost-effective 
was 81 %–86 % at 6 months, and 93.5 %–93.8 % at 12 
months. 

Study rating: 
Good (23/28) 
Economic 
evaluation rating: 
Good (10/10)  

Matched-care studies 
Buchholz et al., 

2020 
Baseline: 250  
6-month follow-up: 165 (66.0 

%) 

Past 30 day:   

• Heavy alcohol use (past 30 days; ≥6 
drinks for men or ≥ 4 for women)  

• Frequency of heavy drinking  
• Percent days of heavy drinking 
Cost outcomes:   

• Indirect health care costs  
• Direct health care costs  
• Total health care costs 

Between-group differences:   

• There were no significant differences between the 
matched-care and control groups with regard to heavy 
drinking, indirect or total costs.  

Moderator analysis (level of concordance between the 
treatment recommended vs received): Irrespective of 
whether randomised to the matched-care or control 
groups:   

• Undermatched patients were more likely to report 
more heavy drinking days at 6 months (IRR = 2.09, 95 
% CI: 1.26, 3.48).  

• Overmatched patients and matched patients did not 
have significantly different outcomes for heavy 
drinking days. 

Good (22/28) 

(continued on next page) 
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Table 3 (continued ) 

Study Number and proportion of sample 
followed up (where available) 

Substance use and cost-related outcomes 
(measure) 

Analysis and main findings Quality assessment  

• Overmatched patients had significantly greater total 
healthcare costs compared to matched patients (IRR =
1.79, 95 % CI: 1.05, 3.07) and direct healthcare costs 
(IRR = 1.79, 95 % CI: 1.07, 2.99).  

• Undermatched patients had significantly lower 
indirect healthcare costs than matched patients (IRR =
0.21, 95 % CI: 0.07, 0.63).  

• Participants in the matched care group did not 
significantly differ to those in the control group on 
alcohol use or cost outcomes. 

Laporte et al., 
2018 

Baseline (short-term): 97 
Baseline (extended care): 584  
12-week follow-up (short-term 

clinic): 79 (84 %) 
6-, 12-, 18- or 24-month follow 
up (extended-care; depending 
on length of treatment): 239 
(40.9 %) 

Alcohol use to intoxication (ASI) 
Drug use to intoxication (ASI) 

Within-group differences:   

• Significant reductions in alcohol use to intoxication 
(40 % at baseline, 28 % at follow-up) and drug use to 
intoxication care (58 % at baseline, 42 % at follow-up) 
were observed in participants allocated to receive 
extended care.  

• The percentage of participants who used alcohol and/ 
or drugs to intoxication did not significantly diminish 
in the short-term clinic group. 

Poor (13/28) 

Merkx et al., 
2011 

Baseline (treatment allocation): 
890 
9 to 12 months post-intake 
follow-up: 427 (48 %) 

Past 30 day:   

• Current drinking status (abstinent, 
controlled drinker, or currently 
drinking excessively)  

• Change in the number of excessive (≥5 
drinks per drinking day) and 
nonexcessive drinking days from intake 
to follow-up 

Between-group differences:   

• Undertreated (attended <75 % of recommended 
treatment), matched (attended 75–110 % of 
recommended treatment) and overtreated (attended 
>110 % of recommended treatment) patients had 
similar likelihoods of being abstinent, controlled 
drinkers or drinking excessively.  

• There were no significant differences in the change in 
the number of excessive or non-excessive drinking 
days between undertreated, matched and overtreated 
patients. 

Fair (17/28) 

Merkx et al., 
2013 

Baseline (treatment allocation): 
2310 
9 to 12 months post-intake 
follow-up: 1253 (54.2 %) 

Past 30 day:   

• Current drinking status (abstinent, 
controlled drinker, or currently 
drinking excessively)  

• Change in the number of abstinent days 
from intake to follow-up  

• Change in the number of heavy drinking 
days (≥5 drinks per drinking day) from 
intake to follow-up 

Between-group differences:   

• The percentage of patients that were currently 
abstinent or controlled drinkers was significantly 
higher in overtreated patients (attended >110 % of 
recommended treatment; 55.3 %), compared to 
matched (attended 75–110 % of recommended 
treatment; 43.9 %) or undertreated patients (attended 
<75 % of recommended treatment; 38.3 %).  

• There was no significant difference in the percentage 
of patients that were currently abstinent or controlled 
drinkers among patients who were matched or 
undertreated.  

• Change in the number of abstinent days and heavy 
drinking days was greatest among overtreated patients 
(10.5 & -12.5) compared to matched (7.6 & -10.5) and 
undertreated patients (5.5 & -8.7). 

Fair (18/28) 

Prendergast 
et al., 2017 

Baseline: 732 
Records data: 732 (100 %) 
12-month follow-up (self- 
report): 521 (71.2 %) 

Alcohol and other drug use (ASSIST):   

• Alcohol use (past 3 months)  
• Drug use (past 3 months)  
• Change in risk level from baseline to 

follow-up (four categories: never used, 
no change in risk, improved risk, or worse 
risk)  

• Length of time following release from 
jail to using drugs or alcohol 

Between-group differences:   

• Past 3-month alcohol and drug use did not differ 
significantly between those in the stepped-care group 
compared to the control group at follow-up.  

• The stepped-care group did not significantly differ 
from the control group in the percentage of partici
pants in each risk category at follow-up.  

• The stepped-care group did not significantly differ 
from the control group in the length of time following 
release to using alcohol or other drugs. 

Good (20/28) 

Stallvik et al., 
2015 

Baseline: 261 
3-month follow-up: 152 (58.2 
%) 

Past 30 day:   

• Frequency of drug use (alcohol, opiates, 
sedatives, stimulants, cannabis, two or 
more per substances per day)  

• ASI subscale composite drug score  
• ASO subscale composite alcohol score 

Within-group differences:   

• The matched group (TAU assignment to the same LOC 
as the ASAM recommendation) evidenced a significant 
reduction in days of alcohol use (baseline: M = 13.84, 
SD = 11.06; follow-up: M = 7.73, SD = 8.72) and 
cannabis use (baseline: M = 18.55, SD = 10.62; follow- 
up: M = 6.86, SD = 8.70), but no other drug classes.  

• The overmatched group (TAU assignment to a higher 
LOC than the ASAM recommendation) evidenced a 
significant decrease in days of alcohol use (baseline: M 
= 10.76, SD = 10.24; follow-up: M = 4.29, SD = 5.85).  

• No significant changes in alcohol or other drug use 
were observed in the undermatched group (TAU 

Good (21/28) 

(continued on next page) 
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Table 3 (continued ) 

Study Number and proportion of sample 
followed up (where available) 

Substance use and cost-related outcomes 
(measure) 

Analysis and main findings Quality assessment 

assignment to a lower LOC than the ASAM 
recommendation).  

• Significant decreases were observed in ASI composite 
alcohol scores in the matched and overmatched group, 
but not the undermatched participants.  

- Matched: baseline: M = 0.09, SD = 0.14; follow-up: M 
= 0.04, SD = 0.12  

- Overmatched: baseline: M = 0.06, SD = 0.12; follow- 
up: M = 0.02, SD = 0.08.  

• Significant declines were observed in ASI composite 
drug scores in all groups:  

- Matched: baseline: M = 0.24, SD = 0.12; follow-up: M 
= 0.12, SD = 0.07.  

- Undermatched: baseline: M = 0.21, SD = 0.12; follow- 
up: M = 0.15, SD = 0.11.  

- Overmatched: baseline: M = 0.16, SD = 0.10; follow- 
up: M = 0.09, SD = 0.06. 

Between-group differences:   

• Controlling for baseline frequency of drug use, the 
matched group had significantly lower stimulant use at 
follow-up compared to the over-matched group (d =
− 1.06)  

• No other between-group comparisons on substance use 
were significant  

• There were no significant between group differences in 
changes from baseline to follow-up in ASI composite 
drug or alcohol scores. 

Woodruff et al., 
2014 

Baseline: 700 
6-month follow-up: 292 (41.7 
%) 

Past 30 day (ASI-Lite):   

• alcohol and other drug abstinence at 
follow-up  

• alcohol use composite score  
• drug use composite score 
Biologically validated past 30-day drug 
abstinence at follow-up (hair sample) 

Between-group differences:   

• There were no significant differences between groups, 
and no significant changes over time in ASI-Lite 
alcohol use scores or past 30-day drug abstinence (self- 
reported or biologically validated).  

• Complete case analysis revealed a significant group by 
time interaction for ASI drug use composite scores with 
smaller increases in the matched group (baseline: M =
0.059, follow-up: M = 0.068) compared to the control 
group (baseline: M = 0.055, follow-up: M = 0.095). 

Good (22/28)  

Adaptive- / matched-care combined 
Gómez- 

Recasens 
et al., 2018 

Baseline: 1103 
Year 1 follow-up: 990 (89.8 %) 
Year 2 follow-up: 700 (63.5 %) 
Year 3 follow-up: 625 (56.7 %)  

• Risky alcohol use (assessed by semi- 
structured interview)  

• Risky drug use (positive drug test)  
• Total risky use (combination of risky 

drug and alcohol use). 

Within-group differences:   

• A significant decrease in the prevalence of risky 
alcohol use was observed from baseline (14.6 %) to 
year 1 (10.6 %). Further reductions were observed 
through to year 2 (9.3 %) which were maintained at 
year 3 (10.7 %).  

• There was a significant difference in the prevalence of 
risky drug use from year 1 to year 2 (6.7 % to 6.9 %) 
but not at any other points.  

• The prevalence of total risky use significantly reduced 
from baseline (19.0 %) to year 1 (15.3 %) and was 
maintained to year 3 (year 2: 14.4 %; year 3: 14.9 %). 

Poor (12/28) 

RCT = Randomised controlled trial. 
ADU = Alcohol and Drug Use Measure. 
YAACQ = The Young Adult Alcohol Consequences Questionnaire. 
DRNF = Drinking Norms Rating Form. 
BCEAS = Brief Comprehensive Effects of Alcohol Scale). 
TLFB = Timeline Followback. 
MATE = Measurements in the Addictions for Triage and Evaluations. 
ASI = Addiction Severity Index. 
OTI = Opiate Treatment Index. 
ASSIST = Alcohol, Smoking, and Substance Involvement Screening Test. 
ASAM = American Society of Addiction Medicine. 
AUDIT-C = Alcohol Use Disorders Identification Test – Consumption. 
DPI = Drinking Problems Index. 
SF-12 = 12-item Short Form Survey. 
DAST-10 = Drug Abuse Screening Test. 
PEth = phosphatidylethanol. 
Quality-Adjusted Life Year = QALY. 

a Results of inferential testing were not provided. 
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counselling group reported significantly fewer days of alcohol use and 
heavy alcohol use at 15- (d's = 0.65 & 0.59, respectively) and 18-month 
follow-ups (d's = 0.50 & 0.46), compared to TAU. However, the moni
toring + counselling group only reported fewer alcohol use and heavy 
use days compared to the monitoring-only group at 6-month follow-up 
(d's = 0.43 for both). 

McKay et al. (2015) evaluated a complex adaptive-care model to re- 
engage patients in intensive outpatient treatment who were disengaged 
2- and/or 8-weeks after intake. Participants identified as disengaged and 
randomised to the control group at 2-weeks were stepped up to LOC2 
and offered MI phone calls designed to re-engage them in outpatient 
treatment (two sessions of up to 1-h each). If they were disengaged at 8- 
weeks, they were stepped up to LOC3, which consisted of MI phone calls 
designed to help participants choose between re-enrolling in outpatient 
treatment, individual cognitive behavioral therapy (CBT), telephone- 
based stepped-care, or pharmacotherapy. Participants identified as dis
engaged and randomised to the intervention group at 2-weeks were 
offered LOC3 from the control condition (MI phone calls designed to 
help participants choose between treatment options). McKay et al. 
(2015) found that MI phone calls to re-engage participants in outpatient 
treatment significantly reduced both any drinking (OR = 0.40) and 
heavy drinking (OR = 0.33), but only for participants who were disen
gaged at 2-weeks and re-engaged thereafter. The study found no sig
nificant differences between-groups in any outcome among participants 
who were disengaged in weeks 3 to 12. 

One study directly compared the effectiveness of adaptive- and 
matched-care for substance use with mandated drug court attendees 
(Marlowe et al., 2012). Marlowe et al. (2012) compared a matched-care 
intervention to an adaptive model that stepped participants up to more 
frequent monitoring if they failed to attend treatment sessions, or 
continued to return drug-positive urine screens. Overall, there was a 7 % 
increase in the rate of abstinence from baseline to 4-month follow-up. 
Participants randomised to adaptive-care screened drug-negative in 
significantly more weeks of the trial (68 %) compared to those rando
mised to matched-care (68 % v 49 %, d = 0.46). 

3.2.1.4. Summary. There has been minimal inferential testing with re
gard to within-group change over time; however, in terms of between- 
group differences, four of seven studies found that adaptive-care in
terventions delivered in the context of other systemic interventions 
produced greater benefit than TAU or other control conditions in rela
tion to at least one alcohol-related outcome over 12-months follow-up 
(Edelman et al., 2019a; McKay et al., 2010; McKay et al., 2015; Satre 
et al., 2019). The two studies that have examined outcomes related to 
other drug use reported mixed findings, with one study reporting a more 
favorable association between adaptive-care and drug use outcomes at 
4-month follow-up (Marlowe et al., 2012) and the other finding no 
between-group differences at 6- or 12-month follow-up (Satre et al., 
2019). 

3.2.2. Matched-care models 
Seven studies evaluated matched-care models, utilizing either single- 

group prospective (n = 4) or RCT (n = 3) designs. Three of the seven 
studies compared a matched-care model to a control intervention 
(Buchholz et al., 2020; Prendergast et al., 2017; Woodruff et al., 2014); 
one compared substance use outcomes in participants matched to a high 
LOC compared to a (comparatively) low LOC (Laporte et al., 2018); four 
assessed participant outcomes relative to the concordance between the 
LOC considered appropriate for their substance use severity (based on 
algorithms) and the LOC participants received (Buchholz et al., 2020; 
Merkx et al., 2011; Merkx et al., 2013; Stallvik et al., 2015). 

In an uncontrolled trial of Canadian patients with borderline per
sonality disorder, Laporte et al. (2018) compared the outcomes of pa
tients who had received up to 4 months of individual and group therapy 
(LOC1) to those who received up to 24-months of individual and group 

therapy, as well as pharmacological management (LOC2; extended 
care). Only participants allocated to extended care significantly reduced 
their alcohol (40 % to 28 %) and other drug use (58 % to 42 %) at follow- 
up (which ranged from 12 weeks to 24 months, depending on the length 
of treatment). 

Prendergast et al. (2017) examined the effectiveness of a matched- 
care model among prison inmates due for release consisting of three 
LOC: LOC1 consisted of personalised feedback and education; LOC2, 
personalised feedback and education and a 15–20-minute BI; and LOC3, 
referral to community treatment following release and an offer to 
participate in eight sessions of treatment. The study matched inmates 
based on level of risk as measured by the ASSIST. The control group 
received LOC1 only. Prendergast et al. (2017) did not examine changes 
in substance use over time, and the study found no significant between- 
group differences in substance use or the proportion of participants in 
each risk-change category (improved, no change, or worsened risk) at 
12-month follow-up. 

Woodruff et al. (2014) compared a matched-care model to a control 
driving safety intervention, among trauma/emergency department pa
tients who had used illegal drugs. LOC1 consisted of a brief intervention 
delivered on-site including feedback and motivational enhancement; 
LOC2, 6 individual sessions (MI and CBT) with a substance use coun
sellor over the phone; and LOC3, provision of a list of local agencies that 
could provide further assessment and support. In Woodruff et al.'s 
(2014) intention-to-treat analysis, no significant main effects of or 
interaction between time or group occurred. Complete case analysis, 
however, found that addiction severity index (ASI) scores significantly 
increased from baseline to 6-month follow-up (M = 0.06 to 0.07), but 
that this increase was smaller in the matched-care group (M = 0.6 to 
0.1). 

Buchholz et al. (2020) evaluated a patient-treatment matching al
gorithm (the Measurements in the Addictions for Triage and Evaluations 
instrument; MATE) based on Dutch guidelines for aftercare following 
inpatient withdrawal treatment for alcohol use against standard after
care procedures (control group). The study classified participants as 
“matched” if they were allocated to the LOC recommended by guide
lines; under-matched if they were allocated to a lower LOC than rec
ommended; and ‘over-matched’ if allocated to a higher LOC than 
recommended. Their model consisted of four LOCs: outpatient advice 
from a drug counsellor (LOC1); outpatient addiction specialist treatment 
(LOC2); 8+ weeks in day-residential treatment (LOC3); long-term 
inpatient or outpatient care (LOC4). Buchholz et al.'s (2020) found no 
significant differences between matched care and control groups, but 
reported that regardless of group allocation, the level of concordance 
between the LOC recommended by the MATE instrument and the actual 
treatment provided, mediated outcomes (Buchholz et al., 2020). 
Compared to matched patients, under-matched patients reported 
significantly more heavy drinking days (+3 days) at 6-month follow-up 
(IRR 2.09), and over-matched patients incurred significantly higher 
treatment costs (IRR = 1.79) but did not report significantly fewer 
drinking days. 

Three uncontrolled prospective studies specifically examined out
comes in relation to concordance between the LOC recommended by 
treatment guidelines and the LOC allocated. Stallvik et al. (2015) eval
uated the validity of patient-treatment matching guidelines, using 
American Society for Addiction Medicine criteria for treating alcohol 
and other drug use disorders. Their model had two LOCs, each delivered 
in a range of settings: LOC1 was outpatient treatment consisting of 
organized, regular substance use and/or mental health treatment 
delivered by clinicians; LOC2 was inpatient treatment consisting of 
residential services staffed 24-h by trained substance use and mental 
health clinicians. Stallvik et al. (2015) found that, at 3-month follow-up, 
matched patients reported significant reductions in days of alcohol (M =
13.84 to 7.73) and cannabis (M = 18.55 to 6.86) use, and a trend to
wards a significant reduction in stimulant use (p = 0.05). Over-matched 
patients reported a significant reduction in days of alcohol use at follow- 
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up (M = 10.76 to 4.29), and under-matched patients did not report any 
significant changes in substance use. Compared to under- and over- 
matched patients, matched patients reported significantly lower stimu
lant use at follow-up. See Table 3 for their findings across the groups in 
ASI subscales. 

Merkx et al. (2011, 2013) evaluated the validity of patient-treatment 
matching guidelines (using an algorithm to derive a recommended LOC 
based on a patient's treatment history, addiction severity, psychiatric 
impairment, and social stability) in predicting outpatient treatment 
outcomes for people with an AUD. In their 2011 study, Merkx et al. 
matched participants to one of two LOCs: LOC1 consisted of a brief 
outpatient treatment comprised of 4–6 individual or group MI-based 
sessions; LOC2 comprised standard outpatient treatment consisting of 
10–12 group or individual sessions based in MET, behavioral techniques 
and coping skills. Their 2013 study matched participants to one of three 
LOCs: LOC1 and LOC2 from their 2011 study, and LOC3 which offered 
intensive inpatient and outpatient options, including detoxification and 
12–18 group sessions. 

The 2011 study did not find any significant differences between 
matched, over- and under-matched participants, but in their 2013 study, 
Merkx et al. found that a significantly greater proportion of over- 
matched participants (55.3 %) were no longer drinking at harmful 
levels at follow-up, compared to matched (43.9 %) and under-matched 
(38.3 %) participants. Over-matched patients also reported a signifi
cantly larger reduction in their heavy drinking days (− 12.5 days) than 
matched (− 10.5) and under-matched (− 8.7) patients, and a signifi
cantly greater increase in their abstinent days (+10.5) than matched 
(+7.6) and under-matched (+5.5). 

3.2.3. Summary 
Very few studies have examined within-group change over time; 

however, those that have report improvements among those allocated to 
higher levels of care (Laporte et al., 2018) or those who are matched or 
overmatched (Stallvik et al., 2015). No change over time seemed to 
occur for patients allocated to lower levels of care or those who were 
under-matched. Examinations of between-group differences demon
strate mixed findings with some reporting no between-group differences 
(Merkx et al., 2011; Prendergast et al., 2017; Woodruff et al., 2014), 
others reporting positive findings in relation to being over-matched 
relative to being matched/under-matched (Merkx et al., 2013) or 
matched relative to over-matched (Stallvik et al., 2015). 

3.2.4. Combined adaptive-/matched-care models 
One study of industrial workers in Spain evaluated a combined 

adaptive/matched care model in a single-group pre/post study. Gómez- 
Recasens et al. (2018) implemented a health promotion and substance 
use monitoring program at multiple worksites at the same company. 
Employees who were identified as using alcohol at risky levels, or using 
other drugs, through monitoring were stepped up into a matched-care 
model comprised of three LOCs. LOC1 consisted of company-wide ed
ucation and drug testing; LOC2, a 10–15 min BI, personalised advice and 
referral to specialist services; and LOC3 referred participants to 
specialist substance use treatment. Gómez-Recasens et al. (2018) found 
that the proportion of employees reporting risky alcohol use signifi
cantly reduced from baseline (14.6 %) to 1-year follow-up (10.6 %), and 
from 1-year to 2-year follow-up (9.3 %). This reduction was maintained 
at 3-year follow-up (10.7 %). They did not find a significant change in 
other drug use from baseline to 1-year follow-up, and reported a modest 
but significant increase from 1-year to 2-year follow-up. 

3.3. Cost-effectiveness of stepped-care models 

One study examined the cost-effectiveness of an adaptive-care 
approach. In their examination of an adaptive-care model among 
adults aged >55 years, Watson et al. (2013) found that adaptive-care 
was not significantly more expensive or more effective than a minimal 

control intervention at 6-month follow-up. At 12-month follow-up, 
adaptive-care participants had incurred fewer treatment costs and 
gained marginally more QALYs than control participants, although these 
differences were not significant. The probability the adaptive-care 
would fall below the National Institute for Health and Care Excel
lence's willingness to pay threshold (£20,000-20,000/QALY) was 
81.3–86.4 % at 6-months and 93.5–93.8 % by 12-months. No cost- 
effectiveness studies have been conducted in relation to matched-care. 

3.4. Characteristics of stepped-care models associated with improvements 
in outcomes 

3.4.1. Intervention modality 
Motivational interviewing/enhancement therapy (MI/MET) was by 

far the most common intervention modality (n = 15), followed by brief 
interventions (BIs; n = 10), pharmacotherapy (n = 7), CBT (n = 5), 
referral to specialist substance use services (n = 5), and other counsel
ling (n = 3). Note that these intervention modalities were not exclusive, 
and some studies offered them in combination (e.g. an MI-based BI). Due 
to methodological limitations within studies, and differences between 
studies, direct comparisons between interventions were not possible. 

MI/MET tended to be delivered as a BI over 1–3 sessions of 15–45 
min in duration in the first LOC of the model (Borsari et al., 2012; 
Borsari et al., 2014; Prendergast et al., 2017; Satre et al., 2019; Watson 
et al., 2013; Woodruff et al., 2014) but also featured in later steps as a 
component of more intensive counselling (3+ sessions) as either a stand- 
alone intervention (Edelman et al., 2019a, 2019b; Edelman et al., 2020; 
Watson et al., 2013) or within the context of CBT or other counselling 
(Kay-Lambkin et al., 2010; McKay et al., 2010; McKay et al., 2015; 
Merkx et al., 2011; Merkx et al., 2013; Woodruff et al., 2014). Of the 15 
studies that included an MI/MET component, eight found an association 
between allocation to receive the stepped-care model and improvements 
in at least one substance use outcome (including overall use, drinks per 
drinking day, heavy drinking days, or alcohol-related problems) relative 
to baseline (Gómez-Recasens et al., 2018; Laporte et al., 2018; Satre 
et al., 2019) or a control condition (Borsari et al., 2012, 2014; McKay 
et al., 2010, 2015; Edelman et al., 2019a). 

The 10 studies that used a BI in their model found little evidence to 
suggest that BIs are effective as part of a stepped-care model for sub
stance use. Five studies (Borsari et al., 2012, 2014; Buchholz et al., 2020; 
Gómez-Recasens et al., 2018; Woodruff et al., 2014) analyzed within- 
group changes from baseline to follow-up, one of which found that 
stepped-care participants significantly reduced their substance use, but 
did not compare them to a control group. Borsari et al. (2012, 2014) 
found that most (78 %) of their participants failed to respond to a BI and 
continued to report risky drinking 6-weeks post-BI. The remaining five 
studies did not analyze within-group changes from baseline to follow- 
up, and did not find or report between-group differences (Kay-Lamb
kin et al., 2010; Watson et al., 2013; Prendergast et al., 2017; Edelman 
et al., 2019b, 2020). 

Three of the five studies that examined a stepped-care approach that 
included CBT used it in combination with MI (Kay-Lambkin et al., 2010; 
McKay et al., 2010; Woodruff et al., 2014), making it difficult to 
disentangle the effects of CBT from that of MI. Of the two that did not 
include an MI component, the findings of one suggest that a greater 
number of CBT sessions was associated with an increased likelihood of 
achieving abstinence (Merkx et al., 2013). All three studies of individual 
and/or group counselling that was not based in MI or CBT reported 
similar findings (Laporte et al., 2018; Marlowe et al., 2012; Stallvik 
et al., 2015). 

Referral to specialist substance use services was only used as the most 
intensive LOC in the stepped-care models reviewed (Edelman et al., 
2019a; Gómez-Recasens et al., 2018; Prendergast et al., 2017; Watson 
et al., 2013; Woodruff et al., 2014). As such, the number of participants 
who were offered, and/or took up, a referral was typically small, making 
it impossible to examine the effect of this aspect of the stepped-care 
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model relative to other components. 
Seven studies offered pharmacotherapies for alcohol use, but few 

reported on uptake, and those that did reported mixed findings with 
respect to the efficacy of the stepped-care intervention relative to TAU 
on uptake and alcohol-related outcomes (Edelman et al., 2019a). 

3.4.2. Intervention intensity 
No clear relationship exists between differences in LOC intensity and 

effectiveness. For example, Watson et al. (2013) and Edelman et al. 
(2019b, 2020) had some of the largest differences in intensity in their 
models: all three used a BI at LOC1, 3–4 sessions of MET at LOC2, and 
specialist substance use treatment at LOC3. However, none of these 
studies found significant differences in substance use between stepped- 
care and control at follow-up. Three studies explicitly investigated the 
effect of treatment engagement (i.e., actual receipt of more treatment) 
on outcomes, two of which found no association between amount of 
treatment attended and substance use at follow-up (Edelman et al., 
2020; Merkx et al., 2011). One study (Edelman et al., 2019a) found in 
post-hoc analyses that stepped-care participants who attended at least 
30 % of treatment sessions consumed significantly fewer drinks per 
week than those randomised to TAU at 52-week follow-up. 

3.4.3. Decision rules 
All adaptive-care models in this review had decision rules for step

ping participants up to a more intensive LOC; however, only one model 
(Kay-Lambkin et al., 2010) had a rule for stepping participants down if 
they responded to treatment. Most adaptive models (n = 8) used a 
measure of problematic substance use to classify participants as non- 
responders and step them up to a more intensive LOC. All matched 
care models used a measure of substance use severity to match partici
pants to the appropriate LOC. Two models (Marlowe et al., 2012; McKay 
et al., 2015) also used treatment engagement as part of their decision 
rules, and four included participant preference in their decision rules 
(Buchholz et al., 2020; Kay-Lambkin et al., 2010; Laporte et al., 2018; 
McKay et al., 2015). Five studies considered psychiatric comorbidity and 
social functioning in their decision rules, four of which were matched- 
care studies (Buchholz et al., 2020; Kay-Lambkin et al., 2010; Laporte 
et al., 2018; Merkx et al., 2011; Merkx et al., 2013). No studies sys
tematically assessed the efficacy or effectiveness of different decision 
rules. No evidence was found for a relationship between decision rules 
and model effectiveness. 

3.4.4. Summary 
We have insufficient evidence to determine whether intervention 

modality, intervention intensity or decision rules used to determine 
movement between LOCs impact upon outcome. 

3.5. Study quality 

See Table 3 for all study quality ratings. Most studies (13/19) were 
rated “good” quality according to Korakakis et al.'s (2018) modified 
version of the Downs and Black (1998), three were “fair” quality, and 
three were “poor” quality. The most common methodological limita
tions in studies rated poor quality were failure to blind participants to 
their treatment condition, variable follow-up periods between and 
within study groups, and either no power calculation was reported or 
the study was underpowered. The economic evaluation by Watson et al. 
(2013) was rated good quality, meeting all 10 criteria of the Drummond 
Checklist (Drummond et al., 2015). 

4. Discussion 

4.1. Efficacy, effectiveness and cost-effectiveness of stepped-care models 
for the prevention and treatment of problematic substance use 

Building on the findings of Jaehne et al. (2012), this review provides 

a synthesis of the international evidence regarding the efficacy, effec
tiveness and cost-effectiveness of stepped-care interventions for the 
prevention and treatment of problematic substance use. Over the last 
decade, stepped approaches to substance use treatment have received 
increased attention across populations and intervention settings, from 
opportunistic identification of substance use in primary care (Watson 
et al., 2013) to participants already engaged in intensive outpatient 
treatment for substance use (McKay et al., 2010; McKay et al., 2015). 

Notably, most studies focused on participant samples identified as 
already having some level of problematic alcohol or other drug use at 
baseline. Only three studies implemented stepped-care universally, 
among prison inmates (Prendergast et al., 2017), patients diagnosed 
with borderline personality disorder (Laporte et al., 2018), and em
ployees (Gómez-Recasens et al., 2018), and could be considered to have 
any element of prevention. Only one study conducted an economic 
evaluation (Watson et al., 2013), a limitation found in reviews of 
stepped-care for other mental health conditions such as depression (van 
Straten et al., 2015). 

Although most studies were good quality, the degree to which the 
data could be synthesized to draw robust conclusions was limited by the 
diversity of stepped-care models that the studies examined (e.g., 
whether they were adaptive or matched; the number of steps/LOCs and 
the types and intensities of interventions in the model; decision rules 
regarding allocation to and/or movement between LOCs) and the 
methodologies used to examine them (e.g., study design; measures used; 
analysis of within- and/or between-groups differences). For example, 
most adaptive-care evaluations used RCT designs (9/10) but less than 
half of matched-care studies (3/7); and only four studies (Edelman et al., 
2019a; McKay et al., 2010; Merkx et al., 2013; Watson et al., 2013) 
reported a power calculation and recruited a sufficient sample. Reviews 
of stepped-care approaches to mental health conditions including anx
iety and depression have met similar challenges (Firth et al., 2015) and 
found mixed results (Ho et al., 2016). 

Considering these limitations, and consistent with the findings of 
Jaehne et al.'s (2012) systematic review, we have insufficient evidence 
to determine the overall efficacy, effectiveness, or cost-effectiveness of 
stepped-care for the prevention and treatment of problematic substance 
use. However, some notable findings indicate where stepped-care ap
proaches show promise and highlight areas that warrant further 
investigation. 

4.1.1. Adaptive- vs matched-care 
The most promising model to date appears to be adaptive-care for 

substance use delivered as part of a broader health care program. Four of 
six studies found that adaptive-care interventions delivered in this 
context produced greater benefit than TAU or other control conditions in 
relation to at least one alcohol-related outcome (Edelman et al., 2019a; 
McKay et al., 2010; McKay et al., 2015; Satre et al., 2019). The conve
nience of accessing stepped-care through existing health care may have 
increased participant adherence (Brunner et al., 2013; Drainoni et al., 
2014), or the effect of the stepped-care intervention may have been 
enhanced by targeting multiple health behaviors in the same treatment 
program (Prochaska et al., 2008). 

Limited evidence exists to suggest that either adaptive-care in the 
absence of other systematic care or matched-care outperform TAU or 
other control conditions. The findings of the only study to directly 
compare adaptive- and matched-care models also favored the adaptive- 
care approach with respect to abstinence, although both groups 
demonstrated reductions in substance use (Marlowe et al., 2012). Some 
evidence also exists to suggest that matched-care in combination with 
adaptive-care may be effective in reducing risky alcohol use (but not 
other drug use), but to date, this approach has been examined in only 
one uncontrolled trial (Gómez-Recasens et al., 2018). 

4.1.2. Cost-effectiveness 
Consistent with the findings of Jaehne et al.'s (2012) systematic 
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review, Watson et al.'s (2013) economic evaluation found adaptive-care 
to be associated with lower treatment costs than a minimal intervention 
control over 12 months, but this difference did not reach statistical 
significance. The study did find, however, a high probability (>93 %) 
that adaptive-care would fall below the National Institute for Health and 
Care Excellence's willingness to pay threshold. However, no studies 
examine the cost-effectiveness of matched-care interventions. 

4.2. Characteristics of stepped-care models associated with improvements 
in outcomes 

4.2.1. Intervention type 
Due to the nature of their design, it is difficult to ascertain the 

relative effectiveness of different intervention modalities and intensities 
within stepped-care models. Further, although most studies reported the 
proportion of participants who accessed each LOC in the model, none 
examined treatment outcomes based on which LOC/s participants were 
offered during the trial. Attribution of effects to any one treatment 
modality or intensity is also complicated by the fact that participants 
with more severe substance use are more likely to be matched, or pro
gressively stepped-up to, the more intensive LOCs offered in a model 
than those with less severe symptoms. 

Despite these limitations, some evidence exists to support including 
MI-based interventions and psychosocial counselling (both group and 
individual) in stepped-care models. MI/MET was by far the most com
mon intervention type included in the models (n = 15) and was used 
across the intensity spectrum from BIs to ongoing counselling. Four of 
the five studies that evaluated stepped-care models offering CBT or other 
psychosocial counselling found evidence of an association between a 
greater number of sessions and lower substance use at follow-up 
(Laporte et al., 2018; Marlowe et al., 2012; Merkx et al., 2013; Stall
vik et al., 2015). However, none of these studies directly examined 
treatment attendance as an outcome mediator, and these studies did not 
describe in sufficient detail the therapeutic approach they took to 
determine why it was effective. A systematic review and meta-regression 
of the effect of psychosocial intervention duration on outcomes found no 
relationship between number of sessions and alcohol use (Schmidt et al., 
2018), possibly because patients with more severe symptoms are allo
cated to receive more sessions. Considered in this context, the matched- 
care studies show that stepped-care models should avoid under-treating 
patients. We have insufficient evidence in this review to draw conclu
sions on the effects of over-treatment for substance use. This issue 
warrants further investigation as over-treatment can incur unnecessary 
costs to the healthcare system (Hammersley, 2011) and evidence from 
the wider mental health literature that overtreatment can negatively 
affect patients (Doblytė, 2020; Jerant et al., 2014). 

This review found little evidence to support use of BIs, pharmaco
therapy and referral to specialist treatment in stepped-care models. As 
BIs are often the first LOC in adaptive-care models, most if not all par
ticipants offered a BI in these studies and treatment effects can at least be 
attributed to the BI. It is therefore telling that only one of the 10 studies 
that included a BI found some evidence of model effectiveness, which 
did not include a control group or offer the BI to all participants (Gómez- 
Recasens et al., 2018). In fact, Borsari et al. (2012) found that most 
participants (78 %) did not respond to a BI and required additional care 
to address risky drinking. The lack of evidence of effectiveness of BIs 
may be due to most studies (15/19) recruiting participants identified as 
engaging in problematic substance use (i.e., risky/hazardous/harmful 
use, or substance use disorder), suggesting that BIs are not sufficient to 
address substance use that has already become problematic. However, 
evidence does exist from the broader substance use literature that BIs 
can reduce even excessive alcohol use (Tansil et al., 2016), any may be 
more effective when MI-based (DiClemente et al., 2017; Lundahl et al., 
2013; VanBuskirk & Wetherell, 2014). McKellar et al. (2012) argue that 
low-intensity interventions are a key first step in adaptive models as they 
can lead to further help-seeking. Indeed, a high proportion of Borsari 

et al.'s (2012) participants (93 %) who did not respond to the BI engaged 
in the step-up intervention. Patient engagement is a particular challenge 
in stepped-care models for substance use (Brooner, 2008), and warrants 
further investigation. 

Although several studies offered pharmacotherapies and referral to 
specialist substance use treatment, the number of participants who 
engaged in these steps was typically small or unknown. Further, few 
studies reported on the types of medications offered, and none provided 
information regarding dosing. Collectively, these constraints limit the 
degree to which conclusions can be drawn regarding their effectiveness 
within the context of stepped-care. Further research examining the use 
of pharmacotherapies and specialist referrals within stepped-care 
models is needed, including investigation of whether stepped-care 
models may provide a supportive framework for medication delivery. 

Although not the focus of this review, it is worth noting that very few 
studies incorporated any technology-based interventions, and for those 
that did, the technology-based aspects were minimal (i.e., provision of 
feedback via email or web-based psychoeducation) (Edelman et al., 
2019a, b; Edelman et al., 2020; Satre et al., 2019). The importance of 
having readily available evidence-based e-health interventions has come 
to the fore during the COVID-19 pandemic and should be a priority for 
inclusion in future research examining stepped-care models. 

4.2.2. Decision rules 
A notable finding to emerge in studies of matched-care models is the 

importance of using decision rules that avoid under-treating patients, 
and match them to either the appropriate LOC or a more intensive LOC 
(Buchholz et al., 2020; Merkx et al., 2013; Stallvik et al., 2015). Most 
studies used multifaceted decision rules to determine whether a 
participant would be stepped-up, or matched to a higher LOC. Notably, 
none of the models examined incorporated options to step-down, despite 
evidence for the need for treatment tapering from other mental health 
domains (Grenyer, 2014; Ngo et al., 2020; Roos et al., 2018). Only five 
studies considered psychiatric comorbidity in decision rules, a notable 
omission given the high comorbidity between substance use and other 
mental health disorders (Kingston et al., 2017). Only four studies 
included patient preferences in their decision rules (Buchholz et al., 
2020; Kay-Lambkin et al., 2010; Laporte et al., 2018; McKay et al., 
2015). Although the evidence regarding the impact of patient preference 
and shared decision-making on clinical outcomes is limited, they are 
considered essential to the provision of good clinical care in the context 
of substance use and co-occurring mental health conditions (Fisher 
et al., 2021). 

5. Conclusions and future directions 

Despite the ubiquity with which stepped-care approaches appear in 
clinical guidelines and policy documents, implementation into practice 
is limited and further research is needed to guide clinical guidelines and 
policy directives. Research to support the efficacy, effectiveness, and 
cost-effectiveness of these approaches is limited and questions remain 
regarding the optimal model framework; levels and components of care 
to be provided; modes of delivery; and decision rules regarding move
ment between levels of care. However, the findings of this review 
indicate that promising evidence does exist with regard to adaptive-care 
models delivered in the context of other health care programs; 
motivation-focused interventions and psychosocial counselling as part 
of stepped models; and designing decision rules to avoid under-treating 
patients. Sample recruitment and statistical power is a significant 
challenge for stepped-care models. In addition, a need exists for inno
vative trial designs like sequential randomization trials (e.g., Borsari 
et al., 2012; McKay et al., 2015) to achieve robust evidence with regard 
to their efficacy, effectiveness and cost-effectiveness. For example, 
models could take a prevention focus and recruit a larger sample with 
lower levels of substance use, and/or combine adaptive and matched 
approaches; however, these studies require significant resources to 
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conduct. Future studies should also examine a range of other drug use 
and related outcomes (e.g., mental health, wellbeing), and models that 
include step-down decision rules, to guide the development and imple
mentation of evidence-based approaches to stepped-care for substance 
use. Greater consistency in study design and methodology would also 
facilitate comparisons and allow for meta-analyses. 
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