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Abstract

This article explores adverse and unintended consequences (AUCs) of setting-based public health interventions to
prevent illicit drug use, including the mechanisms leading to these AUCs. Additionally, the reporting of AUCs in systematic
reviews was assessed. Therefore, we conducted a systematic review of reviews and searched four big databases were
searched. We included systematic reviews concerned with setting-based interventions to prevent illicit drug use. We
used AMSTAR 2 to rate the overall confidence of the results presented in the reviews. Data on study characteristics,
types and mechanisms of AUCs were extracted. An a priori categorisation of consequences drew on the WHO-
INTEGRATE framework, and the categorisation of mechanisms on the Behaviour Change Wheel. For reviews reporting
AUCGCs, the same information was also retrieved from relevant primary studies. Findings were synthesised narratively
and in tables. Finally, we included 72 reviews, of which 18 reported on AUCs. From these, || primary studies were
identified. Most of the reviews and primary studies were conducted in educational settings. The most prevalent AUCs
reported in systematic reviews and primary studies were paradoxical health effects (i.e. increase of drug use). Potential
mechanisms discussed primarily focussed on the change though social norms and practices. Changes of knowledge and
perception were also mentioned. Concluding, the identified reviews and primary studies paid insufficient attention to
AUC:s of public health interventions to prevent illicit drug use. Where reported, it was mostly as an afterthought and
narrowly framed as health related. No mentions of potential broader social consequences were found.
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Interventions aiming to prevent illicit drug use, as well
as public health interventions in general, need to balance
intended (or unintended) beneficial effects against any
adverse effects. To do so, decision makers need to take into
consideration adverse or unintended consequences (AUCs)
— where unintended consequences could be beneficial or

Introduction

[llicit drug use represents a major public health challenge.
This can lead to substance addiction, a chronic and often
relapsing behavioural disorder with medical and social
implications for individuals, families and society at
large.!= Primary prevention tends to focus on reducing or
delaying first use or on preventing the transition from
experimental use to addiction.*® According to the interna-
tional standards on drug use prevention by the United
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Nations Office on Drugs and Crime (UNODC) and the
World Health Organisation (WHO), setting-based
approaches such as those concerned with families, schools,
universities, communities and workplaces are of particular
importance in making individuals less vulnerable to drug
use and associated risky behaviours.®
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harmful — resulting from public health interventions, so
that harm can be prevented or mitigated. Importantly, they
need to take into account that AUCs are not limited to
health but might become manifest in multiple other areas
or sectors (e.g. social consequences, economic conse-
quences).” However, uncertainties remain regarding how
to identify AUCs of public health interventions in a com-
prehensive manner®’ and how to evaluate them best.!

The documentation of adverse events is well estab-
lished in trials of clinical interventions, but even here,
studies have shown that these are often insufficiently
reported or underreported.'’"'? In fact, the ability of short-
term clinical trials to detect a broad range of adverse events
is limited, and studies are usually powered for efficacy, but
do not have sufficient power to detect adverse events.'313
In contrast, the AUCs of public health interventions are
very rarely studied and poorly reported.!'2!¢ In recent
years, researchers have begun to identify and describe
harms and to suggest typologies or classifications of such
harms”!’; these imply that the potential impact of harmful
effects caused by public health interventions may be
considerable.'*!8

As the majority of adults with illicit drug use problems
start using drugs during their adolescence, most prevention
efforts are concerned with settings where young people
live, learn or socialise (e.g. schools, family).»!** Multi-
component interventions aiming to prevent or stop young
people from using illicit drugs tend to be complex and
interact with the characteristics of the settings in which
they are implemented?"?? representing a range of sources
of uncertainty.?>? It is important to take these complexi-
ties and sources of uncertainty into account and to
acknowledge the multitude of intended and unintended
consequences when planning or evaluating setting-based
interventions to prevent illicit drug use.?*

Therefore, this systematic review of reviews has the
primary objective to assess and categorise the AUCs of
setting-based interventions to prevent illicit drug use, and
to describe the mechanisms examined or hypothesised to
lead to them. As a secondary objective, this study seeks to
assess the reporting of AUCs in systematic reviews and to
describe differences in the reporting of AUCs.

Methods

We conducted a systematic review of reviews of setting-
based interventions to prevent illicit drug use and addition-
ally retrieved relevant primary studies reported in the
identified reviews. We used an unregistered predefined
protocol.

Definitions and terminology

We use the term ‘adverse or unintended consequences’ or
AUC:s to describe events that were noticeable or observable

and are assumed to be related to the intervention of interest.
These AUCs are not necessarily health-related but may
extend beyond health (e.g. economic, social, environmen-
tal). The judgement of whether an AUC is beneficial or
adverse, will be made by taking the perspective of the
affected individuals and/or the researchers reporting on the
consequence into account. It is often not possible to estab-
lish or rule out a causal relationship between an AUC and
the intervention of interest (e.g. when a suicide occurs in
the intervention arm of a school-based drug education
intervention), so we consider every observed AUC as
potentially caused by the intervention.

For the purposes of this review, the term ‘illicit drug
use’ refers to the use of psychoactive substances outside of
their legitimate use for medical or scientific purposes.® We
will focus on psychoactive substances such as cannabis,
inhalants (e.g. nitrous oxide often called ‘laughing gas’,
nitrides often called ‘poppers’), and new psychoactive
substances (so-called ‘legal highs’ or ‘smart drugs’).
Although considered illegal in some jurisdictions, this
review will not address drugs such as coffee/caffeine,
tobacco/nicotine or alcohol.

Search methods for identification of studies

Searches of articles published up to 14 June 2020 in
MEDLINE, EMBASE, the Cochrane Library and
Epistemonikos were performed, using two linked blocks of
key terms associated with (1) illicit drug use and (2) set-
ting-based prevention. Results were limited to systematic
reviews and meta-analysis. The search strategy was adapted
for each database (see Supplemental Appendix Tables 1
and 2). The language was restricted to English and German.
Citations of included systematic reviews were subsequently
hand-searched for additional relevant studies.

Identification of eligible systematic reviews

Screening of titles and abstracts and screening of full texts
was initially performed according to predefined inclusion
and exclusion criteria regarding Population, Intervention,
Comparison and Study design (Table 1). All eligible sys-
tematic reviews were subsequently screened for reporting
on AUCs, that is, outcomes. The corresponding full-texts
of all primary studies reporting on AUCs were retrieved
and assessed for eligibility (Table 1). Screening was per-
formed independently by two researchers (JS, RB) using
the software Rayyan.?> Any discrepancies were discussed
and resolved by consensus.

Data extraction and management

Data extraction was performed by one author (RB) using a
pre-defined form and checked by a second author (JMS) for
accuracy and comprehensiveness. The following information
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Table |. Eligibility criteria for reviews.

Inclusion criteria

Exclusion criteria

Population

Intervention

Comparison

Outcome

Study designs  For reviews

Humans of any age who are not currently
consuming any illicit drugs (e.g. marijuana, hashish,
heroin, opium, opioids, cocaine, amphetamine,
methamphetamine, benzodiazepine, ketamine,
lysergic acid diethylamide, mescaline, psilocybin,
inhalants) or are consuming these but are not
dependent on them yet

Setting-based interventions (e.g. in

schools, families, workplaces, communities,
neighbourhoods) to prevent illicit drug use

No intervention

Any other setting-based intervention to prevent
illicit drug use

Any other intervention to prevent illicit drug use
Health-related intended or unintended events,
effects or consequences (e.g. metabolic
outcomes, mental health outcomes, effectiveness
outcomes)

Non health-related intended or unintended
events, effects or consequences (e.g. changes in
behaviours, educational outcomes, environmental
outcomes)

Systematic reviews (of quantitative and/or
qualitative studies) assessing the effects of setting-

Humans who are addicted to one or
more illicit drugs

Interventions to treat or support
people using illicit drugs in healthcare
settings (e.g. hospital, psychiatric
institution)

Interventions to prevent only tobacco
or alcohol consumption or prevent any
other form of addiction (e.g. gambling)
Secondary and tertiary prevention of
illicit drug use as well as harm reduction
programmes

None excluded

Studies only reporting economic
measures (e.g. cost-effectiveness)

The study is not a systematic review or
meta-analysis

based interventions to prevent illicit drug use

For primary -

studies studies, qualitative studies)

All empirical study designs (e.g. epidemiological .

Mathematical modelling studies

was extracted for systematic reviews and primary studies: (1)
general information about the study (i.e. title, reference, pub-
lication year), (2) objective of the study and study character-
istics, (3) approach to assessing the quality of included
studies, (4) whether or not the study reports on AUCs, (5) the
type, scope and scale of the AUCs (6) the reported mecha-
nism leading to the observed effects, (7) conflicts of interest
statements and funding sources. We extracted the following
additional information for included primary studies: (1) char-
acteristics of the intervention under investigation, (2) charac-
teristics of the population and context.

Authors of included studies were contacted and
requested to provide any missing data. Where the data
available or provided was insufficient to decide on eligibil-
ity, the study was excluded.

Quality assessment

The confidence in the results of eligible systematic reviews
was assessed using the AMSTAR 2 checklist and rating

scheme.?® We did not conduct a risk of bias or quality
assessment of primary studies.

Data analysis

The assessment and analysis of the type, scope, scale and
potential mechanisms leading to the AUCs from system-
atic reviews and primary studies was done independently
by two authors (JMS, RB); conflicts were resolved through
discussion. Findings are presented narratively and through
tables.

Classification of AUCs. We classified AUCs according to
their type and scope (e.g. adverse health-related effects
such as injuries; or beneficial social outcomes such as
reduced unemployment rates). We used the WHO-
INTEGRATE framework, an evidence-to-decision frame-
work,?”? as it explores public health interventions from a
complexity perspective going beyond health effects and
explicitly considering societal consequences. We directly
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applied the six criteria of the framework as first-order
domains but adapted the so-called sub-criteria of the
framework as second-order domains (Table 2). Whenever
the classification of a given AUC was unclear or if it fit-
ted into more than one domain of the adapted WHO-
INTEGRATE framework, this conflict was resolved
through discussion within the research group.

Classification of mechanisms leading to AUCs. Where poten-
tial mechanisms of AUCs were reported or discussed,
these were categorised using a framework based on the
Behaviour Change Wheel (BCW).3° The BCW was chosen
as it is the most widely used approach for examining
behaviour change and its influences at individual as well
as societal levels. For the purposes of classifying mecha-
nisms, we focussed on the nine intervention functions of
the BCW and derived potential mechanisms leading to
AUCs (e.g. through restrictions, through improving skills
and abilities, through changing perceptions and attitudes)
(Table 3). In Table 3 we present an adapted version of the
proposed framework.

Assessment of the reporting of AUCs in systematic reviews. We
used data on the year of publication (before/after the year
2010) as well AMSTAR 2 rating of the systematic reviews
to identify differences in the reporting of AUCs over time
and according to systematic review quality. The year 2010
as chosen as the first PRISMA statement was published
2009 and the authors encourage to also consider adverse
effects in systematic reviews.’! We assumed that that this
publication has changed the reporting within systematic
reviews and that the implementation might have taken
some time. Additionally, we investigated whether the
reviews specified AUCs as an outcome of interest (in the
Methods section) and whether they reported AUCs in the
Results or Discussion section.

Results

Characteristics of included reviews and studies

After the removal of duplicates, the literature searches
identified 2422 records. The full texts of 162 records were
reviewed in more detail and 72 reviews met the criteria for
inclusion (see Supplemental Appendix Table 3 for a list of
excluded references). A total of 18 systematic reviews
reported on AUCs of setting-based interventions to pre-
vent illicit drug use (see Table 4)*328; from these 11 eli-
gible primary studies were retrieved (see Table 5).4°7° The
PRISMA flow-chart®! visualising this process is presented
in Figure 1.

Reviews. Seventy two reviews were included. Of
these 34 investigated interventions based in an edu-
cational setting (pre-school, school and higher educa-
tion)’4,34,35,39—41,44,46,48,60—84 three in a famlly Setting’85—87

three in a community setting,3”*%% one in a church®
and 31 in multiple settings.3%:3336:38:424345.47.91-113 \Mogt
reviews used the age of participants as an inclusion cri-
terion, resulting in 62 studies focussed on children and
adolescents, 32-41:43-48,60-70,72-85,87,89,92-95,97-107,110,113  The
types of interventions varied between the reviews but

mostly focussed on educational interventions (n=16)%
344047,61,62,64.66.67.70.72 75718183110 o1 included multiple

interventions (n — 42).4,33,36—39,41—44,46,48,60,65,68,69,71,73,74,76,
78-80,82,84,85,87,88,90,95-100,103-105,107,108,111,113 Some interven-

tions employed computer-based approaches to prevent
substance abuse (n=4).479419%:112 Some of the included
reviews focussed on interventions in certain countries,
especially the United States (n=18).46:61,62,66.67,70.72-
74.77,83,88,90.95.96,10L106,111 Detailed characteristics of all
included reviews are presented in Supplemental Appen-
dix Table 4. The subset of 18 reviews reporting on AUCs
is presented in Table 4.

The overall confidence in the results of 56 out of 72
reviews was rated ‘critically low’,32-3437:40-48,61-73,77-81,83
91.94-96.99-10L103-113 | () reviews were rated ‘low’,60.7476.82.92.
9398102 one was rated ‘moderate’,’® while six reviews
were rated ‘high’#3336384597 (see detailed assessment in
Supplemental Appendix Table 5). The five reviews rated
‘high’ were mostly Cochrane reviews,’®3%437 with one
being a regular peer-reviewed publication.’® Reviews per-
formed most poorly concerning the following AMSTAR 2
1tems:

- Reporting sources of funding for included studies (36

out of 72)

- Use of satisfactory risk of bias assessment (42 out of

72)

- Establishing review methods prior to review conduct

(54 out of 72)

- Justification for excluding individual studies (65 out

of 72)
Primary studies. In total 11 primary studies*° reported
AUC:s of interventions aiming to prevent drug abuse. Nine
primary studies were concerned with multi-component
interventions.**~3°>7°% These interventions sought to pre-
vent and reduce the consumption of multiple drugs (illicit
drugs, tobacco, alcohol). All interventions, apart from two
implemented in multiple settings,>>’ were based in
schools (n=9/11).49-3%3%5° Ten out of 11 studies assessed
educational interventions (n=10/11)**1"° one study
investigated multiple interventions (e.g. education, school
regulation).® Characteristics of included primary studies
are presented in Table 5.

Adverse and unintended consequences

All included reviews and primary studies were analysed
using the a priori frameworks described in the method
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Table 2. Framework used to categorise consequences.

WHO-INTEGRATE
framework domains
used to derive
consequences?’'?’

Classification categories for

identified consequences

Definition and description

Health-related
consequences

Human and fundamental
rights consequences
Consequences related
to acceptability and
adherence

Consequences for
equality and equity

Societal implications

Financial and economic
considerations

Health system
consequences

Environmental
consequences

Physical health and well-
being

Psychosocial health and
well-being

Human and fundamental
rights

Acceptability

Adherence and compliance

Health-related equality and

equity
Socio-economic equality

and equity

Social outcomes and
participation

Communities and social
cohesion

Social norms and values

Financial consequences

Resource-related
consequences

Economic consequences

Access to and utilisation of

healthcare
Health system functioning

Energy consumption and
greenhouse gas emissions

Availability and quality of
air, land and water

Animals, ecosystems and
biodiversity

This domain captures consequences for the physical health and well-being of individuals
and populations, including related behavioural, environmental or metabolic risk factors as
well as the risk of accidents and being affected by violence.

This domain includes consequences for mental health and well-being, including risk- and
protective factors and practices, quality of life and social well-being.

This domain covers consequences for all human and fundamental rights, including the
right to physical integrity, autonomy, self-determination or privacy.

This category captures consequences regarding the acceptability of the intervention in
the target population as well as other affected populations. Acceptability includes the
willingness to implement, adhere to or enforce the intervention.

This category describes the degree to which a population targetted by an intervention
adheres to or refuses to comply with the intervention.

This category covers the consequences regarding relative and absolute inequalities —
whether assessed neutrally or judged with respect to their fairness — in health-related
outcomes, as well as the relative capabilities of individuals to achieve health.

This domain captures consequences for social outcomes and participation of individuals
and groups, including aspects such as household income, housing and education. It
furthermore captures consequences regarding the availability, accessibility, acceptability
and quality of social services aiming to contribute to social outcomes and participation.
This domain captures consequences for social outcomes and participation of individuals
and groups, including aspects such as household income, housing and education. It
furthermore captures consequences regarding the availability, accessibility, acceptability
and quality of social services aiming to contribute to social outcomes and participation.
This category captures consequences for communities, including social cohesion,
solidarity and the risk of social and political division. This includes consequences affecting
actors and institutions of civil society, social life and culture which contribute to the
functioning of communities.

This category covers consequences regarding social norms and values, including the social
roles and role expectations of individuals within a given society or community and their
identities.

This domain captures consequences regarding financial costs, available financial resources,
and budgetary implications regarding the intervention itself, as well as individuals (micro
level), stakeholder groups or institutions affected by the intervention (meso level) or the
society and their institutions (macro level). The financial consequences can, but do not
necessarily lead to economic consequences (e.g. bankruptcy of businesses)

This domain addresses consequences for the availability, accessibility, affordability and
quality of non-financial resources, such as devices and products, human resources, and
infrastructure, beyond the health system. It captures these consequences for individuals
(micro level), stakeholder groups or institutions affected by the intervention (meso level)
or the society and their institutions (macro level).

This domain captures consequences for economic activities (e.g. producing, distributing,
and consuming goods and services), for the economic situation (e.g. poverty, bankruptcy),
as well as the stability, resilience, and sustainability of the economic activities and the
economic situation. This includes individuals (micro level) and stakeholder groups or
institutions (meso level) in their role as economic actors (e.g. in the form of employees
or businesses), as well as the local, regional, national or supranational economy as a
whole (macro level).

This domain captures consequences regarding the availability, accessibility, acceptability
and quality of preventative and curative health services and institutions.

This domain addresses how the intervention interacts (synergistically or adversely) with
other interventions in the same setting or population and other not directly-related
components of the health system.

This domain addresses consequences for energy consumption and energy efficiency as
well as consequences regarding changes in the discharge of fossil carbon dioxide, methane
and other greenhouse gases.

This domain captures different consequences regarding the quality (incl. risk of
contamination) and availability (where applicable) of surface and ground water, land, soil,
air and atmosphere.

This domain captures the consequences regarding animal health and well-being (beyond
their direct implications for human health and their economic value and function),
integrity and functioning of ecosystems and (natural) biodiversity.




Journal of Public Health Research

Table 3. Framework used to categorise mechanisms.

Behaviour Change
Wheel categories
used to derive
mechanisms3®

Mechanisms

Description

BHW-framework in
general

Restrictions

Education and
training

Training

Persuasion

Incentivisation and
coercion

Environmental
restructuring
(environmental
context)

Environmental
restructuring (social
context) modelling

Enablement

Through changing
behaviours
Through affecting
metabolic or physiological
reactions

Through restricting
practices, goods or
services

Through increasing
knowledge or
understanding

Through improving skills
and abilities

Through changing
perceptions and attitudes

Through affecting
psychological reactions

Through providing
financial, economic or
social incentives (or
disincentives)

Through changing
environmental exposures

Through triggering
automated responses

Through changing the
availability, accessibility
or quality of goods or
services

Through changing social
practices and norms

Through empowering
individuals and
communities

A measure leads to changes in behaviour, which affect health or other outcomes of interest
(e.g. changes in smoking behaviour, practicing unsafe sex, diet changes).

A measure leads to metabolic changes, which affect health or other outcomes of interest (e.g.
changes in immune response, metabolic changes affecting atherosclerosis).

A consequence may arise implementing or lifting restrictions leading to reduced or increased
the opportunity to engage in behaviour practices as well as to provide or utilise goods or
services.

A consequence may arise through changes in knowledge, understanding or skills based on
new information as well as opportunities to train skills, as well as the lack thereof. This can
include false, inadequate or overgeneralised information, leading to an erroneous knowledge
or understanding as well as the consequences of not receiving information or training.

A consequence may arise though improving skills and abilities. These changes can be based on
training or knowledge transfer.

A consequence may arise through changes in perceptions and attitudes, as well as through
knowledge or information which evokes an emotional response regarding diseases and
disorders (incl. risk factors), as well as individuals affected by them. Changes in the
perception of individuals or populations affected by a disease or disorder includes public
stigma, self-stigma and label avoidance, changes in the perceived severity or susceptibility, and
risk compensation.

A consequence may arise through psychological reactions or effects, which affect health or
other outcomes of interest (e.g. experiencing a stress reaction or anxiety following a test
result).

A consequence may arise from (dis)incentives and the reaction to them. Incentives refers

to the expectation of gain or rewards, which could be financial, economic or social.
Disincentives refer to the expectation in cost or punishment.

A consequence may arise through changes in environmental exposures, which directly affects
health or other outcomes of interest (e.g. higher risk of accidents, exposure to pollutants,
exposure to infectious agents). Environmental is defined broadly, it includes factors such

as exposure to air, atmosphere, food, water, chemicals, physical agents, microbiological
pathogens, noise, vibration, radiation, temperature, etc.; as well as factors increasing the risk
of being affected by accidents and violence.

A consequence may arise from (intended or unintended) alterations of the environment in a
way that trigger automatic cognitive processes leading to changes in practices. This includes
changes in the saliency of and cognitive load associated with practices or goods.

A consequence may arise though the availability, accessibility, affordability or quality in goods
or services.

A consequence may arise through changes in individual behaviours and social practices
(rooted in social norms and values) though (i) copying the action of other individuals in

an ambiguous social situations where people are unable to determine the appropriate
mode of behaviour (social proof), (ii) providing examples for people to aspire to or imitate
(modelling), or (iii) through imitating the social practices in a social group and incorporating
the norms, values and social practices associated with them (habit formation). These can
lead to changes in the perception of norms and values within a community, as well as the
identities of individuals and the roles of individuals within a community.

A consequence may arise through empowering or disempowering individuals and thereby
enabling or hinder them to act in a specific way (e.g. through building up confidence).

section. The results of the categorisation are presented
verbally in the following text and tables. The text pas-
sages which were used to assign a category of the frame-
work are presented in the Supplemental Appendix.

Among 18 reviews reporting on AUCs, an increase in
substance use (no differentiation between illicit drugs,
alcohol, or tobacco) was the most prevalent AUC
(n=28/18).43439-4146-48 Qimilarly, an increase of illicit drug
consumption was frequently reported (n=4/18).37-38:4344
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Reviews identified through database searches

EMBASE n=1572
MEDLINE n =882
Cochrane Library n =499
Epistemonikos n=73
Total n = 3026

Records after duplicates removed
n=2422

Titles and abstracts screened
(n=2422)

o Excluded

Full-text articles assessed for eligibility
(n=169)

(n = 2253)

£
=
[
°
3
wm

Additional reviews identified through backward
citation searches
(n=2)

Systematic reviews included (n = 72)

Reviews reporting on AUC
(n=18)

Total full-text articles excluded (n=99)
Wrong study type (n=44)
Wrong Intervention type (n=32)
Wrong publication type (n=11)
Data already included (n=5)
Article could not be retrieved (n=5)
Wrong population (n=2)

Primary studies reporting on AUC

(n=11)

Figure 1. PRISMA flow-chart.’'

Both AUCs were assessed as an effect on the outcome of
interest with an unexpected negative or paradoxical direc-
tion. Even though the AUCs described above do not imply
an established disorder, we categorised these under
‘Psychosocial health and well-being’.

Only one review reported on a different AUC, describ-
ing a change in expectations regarding drug consumption
among some of the participants (i.e. positive drug and
alcohol expectations) through identifying with ex-addicts
and was therefore categorised under ‘Social norms and
values’.*?

Five reviews did not observe any AUCs related to illicit
drug prevention in the school setting, but did report AUCs
in other settings or in other substance prevention
interventions, 3333364245

Among 11 primary studies retrieved from the included
reviews and reporting AUCs, an increase in substance

consumption (drug use included) was most prevalent
(n=8/11).393359 Other AUCs were an increase in alcohol
consumption (7=2/11)*" and smoking (n=1/11).2
Therefore, all AUCs reported in primary studies were cat-
egorised under ‘Psychosocial health and well-being’.

Mechanisms leading to AUCs. Mechanisms were only reported
in a minority of the identified reviews (7="7/18) The mecha-
nisms described were most often categorised as ‘Through
changing social practices and norms’ (n=6/18).32:3436:39-41
Authors discussed the interaction of social norms, peer pres-
sure, deviance training, ethno-cultural backgrounds and per-
sonal beliefs. AUCs were then described as a potential
consequence of supposedly unfavourable interactions. Some
reviews considered the observed AUCs a ‘Chance finding/
bias’ (n=3/18)*3%46 as a result of statistical effects or design
issues. One review discussed the potential effects of the
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Table 6. Comparison of selected review characteristics.

No. of reviews
reporting on AUCS

No. of reviews not
reporting on AUCS

Odds ratio (95%
confidence interval)

Published before 2010 (reference category)

Published after 2010

Low or critically low AMSTAR 2 rating (reference category)
High or moderate AMSTAR 2 rating

7 14 1.82 (0.59-5.61)
I 40

12 53 0.04 (0.004-0.34)
6 |

AUC:s: adverse or other unintended consequences.

delivered information/content as well as the didactic meth-
ods used** was therefore coded as the mechanism ‘Through
increasing knowledge or understanding’.

A majority of the primary studies discussed mecha-
nisms of AUCs (n=8/11). In 4 out of 11 primary studies
the observed AUCs were described as a ‘Chance find-
ing’ 4333557 referring to the small number of participants
and potential measurement error. Other mechanisms dis-
cussed were categorised as ‘Through changing social prac-
tices and norms’ (n=4/11)*-1525%3 based on discussions
of group differences, social influence of teachers, ethno-
cultural differences, peer influence and social acceptability
in the primary studies. Two primary studies discussed the
mechanism ‘Through changing perceptions and atti-
tudes’,>*> suggesting that misinformation and a change in
perception might have led to AUCs.

Reporting of AUCs

Reporting and discussion of AUCs differed substantially
in the identified reviews and primary studies. Most of the
reviews (n=64) did not report or discuss any AUCs. Many
of the 18 reviews and 11 primary studies reporting AUCs
did not assess these as an outcome of interest, nor did they
report them in the Results section.

We observed among the seven reviews with an
AMSTAR 2 rating of ‘High’ or ‘Moderate’3336:38.39:45.97
all but one 7 reported on AUCs but only three reviews
referred to these AUCs in the discussion.*3%3% The 65
reviews with a ‘Low’ or ‘Critically Low” AMSTAR 2 rat-
ing varied in their reporting and discussion of AUCs. Only
11 reviews33:343740-44:46-48 \yith guch rating reported AUCs
and six discussed these findings333440:41:4648 (see Table 6).
Therefore, studies with a higher AMSTAR 2 rating were
found to be more likely to report on AUCs. We also
observed a higher rate of AUCs reported in reviews pub-
lished before 2010 compared to reviews published after or
in the same year (see Table 6). The complexity and scope
of the discussion differed between the studies. Some
reviews (n=7/18)*33-414648  and  primary = studies
(n=7/11)*1543 reported AUCs in the results section and
briefly discussed these finding but only a fraction consid-
ered AUCs as an outcome of interest (i.e. five revi
ews, 33333638 one primary study*-7). Several studies

specifically referred to the occurrence of AUCs as a chance
finding and did not expand on the possibility that the AUC
might be causally related to the intervention under
investigation.

Discussion

This systematic review of reviews assessed AUCs of set-
ting-based interventions to prevent illicit drug use and
explored the mechanisms leading to these AUCs, as
reported or assumed in the included studies. We found that
the majority of the reported AUCs were paradoxical health
consequences and a few broader societal consequences,
that is, the intervention led to an unintended increase rather
than the intended decrease in drug use, and identification
with ex-addicts. Potential mechanisms discussed primarily
focussed on the change though social norms and practices,
but knowledge as well as understanding and the change of
perception were also mentioned.

The social mechanisms leading to unintended deviant
behaviour caused by prevention or treatment interventions
are often referred to as ‘deviancy training’.!®93114115 This
phenomenon describes that group interventions may lead
to AUCs or generate harms by promoting interaction
between people who are in higher behavioural risk groups
and change the perception of social norms.!!>!1¢ As dis-
cussed by Lorenc and Oliver,’ social norms and contexts
play a role with regards to AUCs but are often neglected in
the evaluation of health interventions.

Additionally, this systematic review of reviews
described differences in the reporting of these AUCs across
included reviews. Reviews with a higher AMSTAR 2 rat-
ing, especially Cochrane reviews, reported AUCs more
often than reviews with a lower AMSTAR 2 rating; simi-
larly, more recent reviews (i.e. those published after 2010)
were more likely to examine AUCs.

The majority of reviews or studies did not anticipate the
occurrence of AUCs (e.g. AUCs specified as an outcome
of interest under Methods section) or discussed these find-
ings extensively. Most of these AUCs could, however,
have been anticipated. Different strategies to do so or at
least acknowledge the possibility of AUCs in public health
interventions (e.g. dark logic models) have been discussed
by multiple authors.”>!!"1"8 Acknowledging the broader
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social and environmental context as the complex system in
which individuals and interventions interact plays a key
role in trying to understand the potential mechanisms lead-
ing to AUCs.2!2224 As discussed by Morell''” and Oliver
et al.,”! stakeholders initiating evaluations tend to prefer a
‘narrative of success’® which might lead to a publication
bias, explaining the low reporting of AUCs across studies.
The lack of reported harms requires careful interpretation
as reasons may be diverse. AUCs might not have occurred
(actual null event), not have been investigated or might
have been observed but not reported (reporting bias).'*
Additionally, the reporting of AUCs in systematic reviews
depends on the reporting of AUCs in primary studies. Even
in clinical research reporting of AUCs is an important
issue as reporting guidelines exist but AUCs are neverthe-
less not reported in all cases.'++11°

Strengths and limitations

To the knowledge of the authors, this review made use of
the best available a priori frameworks to categorise AUCs
and potential mechanisms. This allowed us to systemati-
cally investigate AUCs and identify potential gaps in the
available data. Both consequences and mechanisms were
examined not only from an individual and biomedical but
also from a societal perspective. We used a predefined pro-
tocol to conduct this review and used a standardised review
approach.

Despite these efforts, this review and its findings can
only be as good as the underlying evidence base. The
reporting and exploration of AUCs was scarce and in most
cases focussed on individual health rather than society at
large. It is likely, that further AUCs or mechanisms leading
to them were not identified and/or not reported in the pri-
mary studies. This is not doing justice to the scope of
AUC:s and the likely mechanisms leading to AUCs.

Conclusion

All health interventions potentially lead to AUCs.
However, while it is widely accepted that clinical interven-
tions lead to AUCs or complications, this is not always the
case for public health interventions.”** Safety studies or
harm reviews are often conducted in clinical research (i.e.
health technology assessments, safety trials, real-world tri-
als) but have not yet been established to the same degree in
the broader health sciences.”'®?* When primary studies
fail to assess AUCs, these cannot be documented in subse-
quent reviews. Existing tools like the Cochrane Handbook
for Systematic Reviews of Interventions'?® or the PRISMA
Harms Checklist'?! as well as dark logic models®® informed
by existing frameworks (e.g. WHO-INTEGRATE?’) can
be useful tools in the planning and evaluation of public
health interventions as these to highlight the complexity if
public health interventions and can help to acknowledge

the occurrence of AUCs. Systematic reviews and primary
studies evaluating certain interventions (especially such in
complex systems) should be aware of different types of
AUC:s, the scope of the AUCs and potential mechanisms
so that these can be assessed systematically.”** These
frameworks could also be used to develop study protocols
so that AUCs can be assessed systematically taking multi-
ple domains/categories into account, which is particularly
important in public health interventions, as these tend to be
complex and integrate multiple factors consequently
aggravating the anticipation of potential AUCs. This is
important as AUCs will most probably not be identified if
one is not searching for it or at least considering the exis-
tence of such consequences.
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Significance for public health

This review is one of the very few that presents adverse and unin-
tended consequences (AUCs) of setting-based interventions to
prevent illicit drug use and uses a priori frameworks to categorise
them and explore possible mechanisms. This allowed us to sys-
tematically examine AUCs and identify potential gaps in the
available data. Both consequences and mechanisms were exam-
ined not only from an individual and biomedical perspective but
also from a societal perspective. This review promotes the impor-
tance of recognising AUCs in the design, implementation and
evaluation of public health interventions.
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