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Systematic reviews: definition, types

* Ideally, systematic reviews (SRs)

» follow established guidelines (e.g., PRISMA, STROBE, MOOSE, MECIR, MECCIR),
* use a prior protocols and transparent methods to

* locate, critically appraise, and synthesize results of multiple studies,

» address a well-defined research question/hypothesis,

* use meta-analysis to synthesize quantitative data when applicable, and
* attempt to minimize bias and error at each step in the review process.

SRs can address different types of questions about...

* Rates and trends, associations, risk and protective factors, diagnostic test accuracy, interventions,
methodological issues, etc.

| will focus on systematic reviews of interventions effects because
* Most of the work on SR methods and applications has been done in this area.
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Systematic reviews of research on interventions

Conducted for various purposes, including

1. Exploratory, descriptive, or theory-building aims

How does an intervention operate in various settings? Who does it serve? What experiences
and views do clients and staffs have?

2. Confirmatory (hypothesis testing) aims

E.g., one treatment is more effective than another treatment

| will focus on the generalizability of reviews aimed at testing/confirming claims
about intervention effects.

Because there is considerable interest in generalizing from these kinds of reviews.
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Working example (Littell et al., 2004, 2005, 2021)
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Abstract

Background: Multisystemic Therapy® (MST®) is an intensive, home-based inter-
vention for families of youth with social, emotional, and behavioural problems. MST
therapists engage family members in identifying and changing individual, family, and
environmental factors thought to contribute to problem behaviour. Intervention
may include efforts to improve communication, parenting skills, peer relations,
school performance, and social networks. MST is widely considered to be a well-
established, evidence-based programme.

Objectives: We assessed (1) impacts of MST on out-of-home placements, crime and
delinquency, and other behavioural and psychosocial outcomes for youth and
families; (2) consistency of effects across studies; and (3) potential moderators of
effects including study location, evaluator independence, and risks of bias.

Search Methods: Searches were performed in 2003, 2010, and March to April 2020.
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Effects of Multisystemic Therapy® are inconsistent

within and across studies

Although most MST trials
produce a mixture of positive,
negative, and null findings, many
reports focus selectively on
positive, statistically significant
results instead of all results.

What is the aim of this review?

This Campbell updated systematic review and
meta-analysis synthesises data from all eligible
trials to test the claim that Multisystemic
Therapy® is effective across clinical problems
and populations.

Twenty-three randomised controlled trials provide
evidence of effects of Multisystemic Therapy®
(MST) compared with treatment as usual or other
treatments for youth with social, emotional, and
behavioural problems. The quality of this evidence
is uneven. It shows that effects of MST vary across
studies, settings, outcomes, and endpoints.

What is this review about?

Multisystemic Therapy® (MST) is an intensive,
home-based intervention for families of youth with
social, emotional and behavioural problems. MST
therapists engage family members in identifying
and changing individual, family, and environmental
factors thought to contribute to problem behaviour.
Intervention may include efforts to improve
communication, parenting skills, peer relations,
school performance and social networks. MST

is widely considered to be a well-established,
evidence-based programme.

We synthesise data from all eligible trials to test the
claim that MST is effective across clinical problems
and populations.

What studies are included?

Included studies examine outcomes of MST for
juvenile offenders, sex offenders, offenders with
substance abuse problems, youth with conduct
or behaviour problems, those with serious mental
health problems, autism spectrum disorder, and
cases of child maltreatment.

This review summarises findings from 23
randomised controlled trials of the effects of MST.
These trials were conducted in the USA, the UK,
Canada, The Netherlands, Norway and Sweden.

Most trials compare MST to treatment as usual
(TAU). In the USA, TAU consists of relatively little
contact and few services for youth and families,
compared with more robust public health and social
services available to youth in other high-income
countries. One US study provided ‘enhanced TAU’
to families in the control group, and two US studies
compared MST to individual therapy for youth.

What are the main findings of this review?

Available evidence shows that MST reduces rates
of out-of-home placement and arrest or conviction



Multisystemic Therapy® (MST) is...

A prominent “evidence-based” program
Intensive, short-term, family- and community-based treatment
For families of youth involved in juvenile justice, mental health, and/or child welfare
service systems
Primary goals:
* Reduce crime and delinquency
* Reduce out-of-home placements of youth (detention, hospital, foster care)
* Improve youth and family functioning
Proponents claim that MST has “consistent, positive effects” on primary outcomes

across populations, problems, settings, and over time (kazdin, 1998).
* Aim of our review was to test this hypothesis.

MST is licensed and supported by a for-profit consulting firm, MST Services LLC
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Multisystemic Therapy (MST®) IS A SCIENTIFICALLY PROVEN
INTERVENTION FOR AT-RISK YOUTH

Therapists work in the home, school and community and are on call 24/7 to provide caregivers with the tools they need to
transform the lives of troubled youth. Research demonstrates that MST reduces criminal activity and other undesirable
behavior. At the close of treatment, 87% of youth have no arrests.
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https://www.mstservices.com/
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MST® FEATURES THE LARGEST BODY OF EVIDENCE, BY FAR, OF
SUCCESSFUL INTERVENTIONS FOR HIGH RISK YOUTH
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Systematic review of effects of MIST (el etal, 2021)

Included 23 randomized controlled trials (RCTs) conducted 1983 to 2020

 Compared licensed MST programs to treatment as usual (TAU) and/or other
active treatments in 6 high-income countries (total N ~ 4,000 families)

13 RCTs conducted by MST program developers in the USA
10 RCTs conducted by independent investigators (3 in the USA, 3 in the UK,
1 each in Canada, Sweden, the Netherlands, and Norway).

Like most RCTs, none of these studies used probability samples.

Sample characteristics, intervention characteristics, settings, and risks of bias
varied across studies. Most RCTs did not describe these characteristics well.



Results of our systematic review

Effects of MST were not consistent across studies, outcomes, or
endpoints. Some different results for studies in USA vs other countries.

Non-USA
Outcome @ one Overall

year RD MST MST

A t

rrestor 3% | 40%  49% 25%  27% |
conviction

Out-of-home

placement of -5% * 28% 40% 19% 17%
youth

RD = risk difference, * p <0.05, ** p<0.01



The logic of generalization

1. Consensus-based rubrics
2. Probability theory and inferential statistics
3. Proximal similarity and other principles



1. COHSGHSUS—based rUbriCS for generalizations from reviews

Common short-cuts used to characterize a body of evidence

a. Thresholds set by USA government agencies and clearinghouses to rate
interventions



“Effective” if there is more than one study
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Evidence Rating: Effective - More than one study Vi

https://crimesolutions.ojp.gov/ratedprograms/192
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“Well supported” if effects last > 1 year
E3CEBC ©coeo CLEARNGHOUSE

Information and Resources for Child Welfare Professionals

A Home @ Program Registry f‘ Implementation Q Find Programs

Programs Topic Areas Rating Scales

Home < Program < @ compare (?)

Multisystemic Therapy (MST)

Alternatives to Long-Term Residential

1 — Well-Supported by Research Medium

Programs Evidence

Behavioral Management Programsjifor — Well-Supported by Research .

Adoleseonte i Child Welfare 1 Euidence Medium

Disruptive Behavior Treatment (Ch\@l & — Well-Supported by Research .

Adolescent) 1 Evidence Medium
— Well- h .

Substance Abuse Treatment (Adolescen 1 Well-Supported by Research Medium

Evidence

https://www.cebc4cw.org/program/multisystemic-therapy/detailed
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“Well supported” it more than one study...

o%e_ Title IV-E Prevention Services Q|
CLEARINGHOUSE
HOME ABOUT FIND A PROGRAM OR SERVICE REVIEW PROCESS ¥ RESOURCES
Home » Show

Multisystemic Therapy

Mental Health Programs Substance Abuse
and Services Programs and Services @ Well-supported

Multisystemic Therapy (MST) is an intensive treatment for troubled youth delivered in multiple settings. This program aims to promote pro-social behavior and reduce criminal activity,
mental health symptomology, out-of-home placements, and illicit substance use in 12- to 17-year-old youth. The MST program addresses the core causes of delinquent and antisocial
conduct by identifying key drivers of the behaviors through an ecological assessment of the youth, his or her family, and school and community. The intervention strategies are
personalized to address the identified drivers. The program is delivered for an average of three to five months, and services are available 24/7, which enables timely crisis management

and allows families to choose which times will work best for them. Master’s level therapists from licensed MST providers take on only a small caseload at any given time so that they

beyond the end of treatment on at least one target outcome.

e e e Lo et R T https://preventionservices.acf.hhs.gov/programs/257/show
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1. ConsenSUS‘based rUbriCS for generalizations from reviews

Common short-cuts used to characterize a body of evidence

a. Thresholds set by USA government agencies and clearinghouses to rate
interventions:

» “Effective” if 2+ RCTs showed some positive results (us NI crime Solutions)

* “Well supported” if some positive results last > 1 year (cescacw)
* “Well established” with 2+ independent RCTs (JccAP, McCart & Sheidow, 2016)

» “Ready for broad dissemination” if previous conditions are met and there is a
treatment manual, training and technical assistance, fidelity monitoring tool
(Gottfredson et al., 2015).

MST meets all of these criteria.



1. ConsenSUS‘based rUbriCS for generalizations from reviews

Common short-cuts used to characterize a body of evidence

a. Thresholds set by USA government agencies and clearinghouses to rate
interventions

b. The pooled effect size (weighted average across studies) used as the best
estimate of likely effects.

* Example: UK Youth Endowment Foundation (YEF) online Toolkit
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What does “moderate impact”"mean? (in YeF Toolkit)

“The review estimates that MST reduces... offending by 17%.”
https://youthendowmentfund.org.uk/toolkit/multi-systemic-therapy-2/

» Estimate derived from our meta-analysis of data on arrests/convictions at
one year

* Incorrect, the overall risk difference is 3% (p>.05)
* The overall effect is not statistically different from zero (no effect)

We found that a 9% reduction in offending in the USA and 2% reduction
elsewhere (p>.05).

* An overall average may have no real meaning/relevance anywhere in
the world.

* Tyranny of the mean effect size



Consensus-based rubrics: Limitations

* Conflate internal validity and external validity
* Thresholds are low, encouraging over-generalization from weak evidence.

* Mean effect size are relatively uninformative
* Ignore heterogeneity of results (confidence intervals, prediction intervals,
systematic differences between studies)



The logic of generalization

1. Consensus-based rubrics
2. Probability theory and inferential statistics
3. Proximal similarity and other principles



2. Probability theory and inferential statistics

* Probability samples are the “gold standard” for
generalization (tipton etal., 2017

» Support use of inferential statistics to make generalizations to a
larger, target population

* Types of studies included in systematic reviews of
intervention effects (RCTs and credible QEDs) rarely use
probability samples



23 MST trials
N Six (6)
high-income
countries

Number of studies
(k) per country:

16 USA (incl Hawaii)
3 UK

1 Canada

1 Sweden

1 Norway

1 Netherlands

Zealand®

Venezuela

outh Africal

NalbiJa o 1
Botswana




Number of studies (k)
per state/province:

6 South Carolina
4 Missouri

2 Tennessee

1 lllinois

1 Ohio

1 Delaware

1 Hawaii

1 Ontario



15 MST trials in six (6) mainland USA states

Number of studies (k)
per state:

\ : NEBRASKA
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Systematic review of a nonprobability sample of
studies: Limitations

* Programs that have been studied are not representative of any
larger population of programs

* Programs studied with RCTs are not representative of programs that
have been studied with other methods

* Results are not generalizable to any larger target population



Probability theory provides little/no basis for generalizability
or applicability of results of systematic reviews

Generalizability

Applicability

Source: Murad et al., 2018



The logic of generalization

1. Consensus-based rubrics
2. Probability theory and inferential statistics
3. Proximal similarity and other principles



3. Proximal similarity and other principles for generalization
from highly localized, nonrepresentative studies

American Journal of Community Psychology, Vol. 23, No. 3, 1995

Building on work of Cook (1990)
and Shadish (1995) Commentaries

The Logic of Generalization: Five Principles

Applying principles developed for Common to Experiments and Ethnographies
use with experiments and Ml i

ethnographies to SRs

Both experiments and ethnographies are highly localized, so they are often
criticized for lack of generalizability. The present article describes a logic of
generalization that may help solve such problems. The logic consists of five
principles outlined by Cook (1990): (a) proximal similarity, (b) heterogeneity
of irrelevancies, (c) discriminant validity, (d) empirical interpolation and
extrapolation, and (e) explanation. Because validity is a property of knowledge
claims, not methods, these five principles apply to claims about generalization
generated by any method, including both ethnographies and experiments. The
principles are illustrated using Rizzo and Corsaro’s interesting ethnographies
as examples.

KEY WORDS: experiments; ethnographies; generalization; logic.




3-1. Proximal similarity

“We generalize most confidently to applications where treatments, settings,
populations, outcomes, and times are most similar to those in the original
research” (Shadish, 1995; emphasis added).

e
I'.""-I'J

sirnilar

dev

similar

dev

stinilar

o, S ©a
I',".r.;

similar

Gradients of
Similarity

Could use concept mapping to
identify different points on
gradients of similarity (e.g.,
more/less relevant populations)

But may need to focus on
subgroups of studies most
similar to target application(s)
(which results are most relevant
for France? USA vs elsewhere?)




3-2. Heterogeneity of irrelevancies

“We generalize most confidently when a research finding continues to hold over
variations in persons, settings, treatments, outcome measures, and times that are
presumed to be conceptually irrelevant” (Shadish, 1995; emphasis added).

 Effects of MIST are not consistent across studies, settings, outcomes, and
endpoints (time) (Littell et al., 2021).

* This informs — reduces -- our confidence in the generalizability of results of MST.



3-3. Discriminant validity

“We generalize most confidently when we can show that it is the target construct, and not
something else, that is necessary to producing a research finding” (Shadish, 1995; emphasis
added).

Proponents claim that adherence to MST program principles is responsible for better
outcomes.

* But the MST Therapist Adherence Measure (TAM) lacks face validity and content validity, because
it taps other constructs (client engagement, client satisfaction, relationship/alliance formation)

that predict outcomes.

* There are no studies that show that the TAM adherence measure successfully discriminates
between MST and other treatments.

Implementation of MST is confounded with other variables:

* MST cases often receive more time and attention than control cases. MST therapists get more
training and supervision than therapists who provide services to control groups (Littell et al., 2021).

There is no convincing evidence for discriminant validity in MST studies.
This informs — reduces — our confidence in the generalizability of results.



3-4. Empirical interpolation and extrapolation

“We generalize most confidently when we can specify the range of persons,
settings, treatments, outcomes, and times over which the finding holds more
strongly, less strongly, or not at all” (Shadish, 1995).

* MST review shows that positive effects are more likely in studies conducted in the
USA, by program developers, using weaker research methods.

* But results are heterogeneous within subgroups of studies formed by these
variables:

* There are unexplained variations within the USA, and also among studies
conducted outside of the USA.



MST effects on out-of-home placements at one
vear: US developers vs Non-US independents

Comparison 1: Out-of-home placement, Outcome 1: Out-of-home placement, 1 year

Treatment Control Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFGHIUJ
1.1.1 US, Developer-involved
Henggeler 1992 9 43 28 41 7.4% 0.12[0.05,0.33] ¢ 272720729072 720
Henggeler 1997 31 81 35 70 10.1% 0.62[0.32, 1.19] —a—t 002000 20
Henggeler 1999b 38 79 36 77  10.2% 1.06 [0.56 , 1.98] — 2772072790200
Henggeler 1999a 27 58 24 60 9.4% 1.31[0.63, 2.71] — 2720072727200
Henngeler 2006 27 38 33 38 6.2% 0.37[0.12, 1.20] EE— 277200700200
Swenson 2010 6 44 13 42 6.8% 0.35[0.12, 1.04] S— 72007207200
Glisson 2010 (1) 18 141 25 134 10.0% 0.64[0.33, 1.23] S [ 2022 oe®?20
Glisson 2010 (2) 26 164 54 157 11.0% 0.36 [0.21, 0.61] — ?2@® 2?2 ? o®?20
Subtotal (95% CI) 648 619 71.1% 0.52[0.32, 0.84] 0
Total events: 182 248
Heterogeneity: Tau? = 0.31; Chi2 = 22.24, df = 7 (P = 0.002); I = 69%
Test for overall effect: Z = 2.69 (P = 0.007)
1.1.2 Non-US, Independent
Leschied 2002 70 21 63 198  12.0% 1.06 [0.70, 1.61] — P20 O® @
Butler 2011 4 55 1 52 2.6% 4.00[0.43 , 37.03] M PP0 P20
Fonagy 2017 2 17 2 14 2.8% 0.80[0.10, 6.54] R [ N N RN RN R
Fonagy 2018 43 340 36 335  11.6% 1.20[0.75, 1.93] i PP PIPIPFOP 00
Subtotal (95% CI) 623 599 28.9% 1.14[0.84 , 1.55] .
Total events: 119 102
Heterogeneity: Tau? = 0.00; Chi? = 1.49, df = 3 (P = 0.69); I* = 0%
Test for overall effect: Z = 0.85 (P = 0.40)
Total (95% Cl) 1271 1218 100.0% 0.67 [0.45 , 0.99] ’
Total events: 301 350
Heterogeneity: Tau? = 0.29; Chi? = 36.18, df = 11 (P = 0.0002); I = 70% 0bs 02 LR
Test for overall effect: Z =2.02 (P = 0.04) Favours experimental Favours control

Test for subgroup differences: Chi? = 7.42, df = 1 (P = 0.006), I* = 86.5%



3-5. Explanation

“We generalize most confidently when we can specify completely and exactly
(a) which parts of one variable (b) are related to which parts of another variable
(c) through which mediating processed (d) with which salient interactions, for
then we can transfer only those essential components to the new application to
which we wish to generalize” (Shadish, 1995).

 Differences between the USA and other countries could be explained by:
* Greater program developer involvement in USA studies: Better implementation? Implicit
allegiance bias? Conflict of interest?

* Higher risks of bias in USA studies: Weaker research methods (e.g., selective reporting of

outcomes), inflated effect sizes?

* Contextual differences: Higher “base rates” (likelihood of arrest/conviction, out-of-home

placements) in the USA, ceiling/floor effects?



Context matters: Base rates

Harder to reduce events that are relatively rare

USA Non-USA

Outcome @ one Overall

year RD MST Contrz, RD MST Cantrol RD

Arrest or
conviction

-3% 40% -2%

Out-of-home
placement of -5% * 28%
youth

-12% ** +2%

RD = risk difference, * p <0.05, ** p<0.01



3-5. Explanation

* Possible explanations:
e Quality of implementation
* Variables confounded with treatment (additional time, attention, training,
supervision)
Conflicts of interests
Implicit allegiance bias
Strength of research methods
Contextual differences
» Ceiling/floor effects
* Competing explanations cannot be unraveled because these variables (potential
moderators) are confounded.
* Inability to explain results informs — reduces — our confidence in ability to
generalize.



Evaluation of three logical frameworks

Logical framework Pros ____________Cos

1. Consensus-based rubrics Easy to translate into policy- Illusions of precision and
relevant metrics and certainty, lead to
conclusions over-generalization,

potentially misleading

2. Probability theory, Strong theoretical and Not relevant for syntheses of

inferential statistics statistical foundations for data from nonprobability

use with probability samples samples (i.e., most reviews of
intervention effects)

3. Proximal similarity and Potentially useful, Complex, inaccessible
other principles for use with especially for applications language? Few worked
nonprobability samples examples/illustrations



Summary: Logical frameworks for generalization from SRs

Logical framework

1. Consensus-based rubrics

2. Probability theory,
inferential statistics

3. Proximal similarity and
other principles for use
with nonprobability
samples

IRL (in real life)

What we’re using now
(deeply flawed, common approaches)

What we think we’re using now
(wishful thinking)

What we’re probably stuck with
(most realistic)
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Conclusions

* Validity is a property of inferences that are based on data and
methods, not a property of methods or data (shadish, cook, & campbell, 2002)

. * Current consensus-based rubrics (short cuts) and probability theory
are of limited usefulness in generalizing from most systematic reviews.

* Proximal similarity and other principles may help us think through
issues of generalizability from SRs.

e Can inform the kinds of inferences we can make and confidence in our ability
to generalize (or not) from SRs.

e Regarding MST: We are not confident in generalizations from our SR. This
conclusion is informed by principles articulated by Shadish (1995).
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Directions for further work

* Primary studies
* Improve reporting of characteristics of participants, interventions, and settings
to support assessments of external validity.
-+ Systematic reviews and meta-analyses
* Explore potential sources of heterogeneity (subgroup and moderator analyses).
* Use proximal similarity and other principles to explore potential limitations on
generalizability and applicability.
* Knowledge brokers

* Stop using consensus-based rubrics that over-estimate precision, certainty, and
generalizability.

* Focus on proximal similarity and other principles to help decision makers apply
results of SRs in specific policy/practice contexts.

» 1
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