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Abstract

Background Attention-deficit hyperactivity disorder (ADHD) is characterized by difficulty paying attention, poor
impulse control, and hyperactive behavior. It is associated with several adverse health and social outcomes and leads
to an increased risk of criminality and recidivism. Worldwide, ADHD is thus highly prevalent in prisons. However,
ADHD treatment has been neglected in such environments. Stimulant medications such as osmotic-release oral sys-
tem methylphenidate (OROS-MPH) are first-line treatments in the general population, but they are under-prescribed
in prisons due to concerns about abuse, even though such claims are not empirically supported. This project aims

to compare the efficacy of a 3-month in-prison OROS-MPH vs. placebo treatment on the severity of core ADHD symp-
toms and relevant in- and post-prison outcomes.

Methods This study is a phase Ill, double-blinded, randomized, superiority, controlled trial of OROS-MPH vs. pla-
cebo. After randomization, the participants will receive 3 months of treatment with OROS-MPH or placebo (1:1 ratio)
while incarcerated. Upon release, all participants will be offered the treatment (OROS-MPH) for 1 year but will remain
blinded to their initial study group. The study will be conducted at the Division of Prison Health, Geneva, Switzerland,
among incarcerated men (n = 150). Measures will include (1) investigator-rated ADHD symptoms, (2) acute events
collected by the medical and prison teams, (3) assessment of the risk of recidivism, (4) medication side effects, (5)
medication adherence, (6) study retention, (7) health care/prison costs, and (8) 1-year recidivism. Analyses will include
bivariable and multivariable modeling (e.g., regression models, mixed-effects models, survival analyses) and an eco-
nomic evaluation (cost-benefit analysis).

Discussion We expect that early identification and treatment of ADHD in prison will be an important public
health opportunity and a cost-effective approach that is likely to reduce the vulnerability of incarcerated individuals
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and promote pathways out of criminal involvement. The study will also promote standards of care for people
with ADHD in prison and provide recommendations for continuity of care after release.

Trial registration ClinicalTrials.gov NCT05842330. Registered on June 5, 2023.
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Introduction

Background and rationale

Attention-deficit hyperactivity disorder (ADHD) is a dis-
order characterized by difficulty paying attention, poor
impulse control, and hyperactive behavior [1]. ADHD
usually begins in childhood and persists into adulthood
in 40-60% of cases [2]. There is growing evidence that
adult ADHD is associated with a wide range of adverse
outcomes and is therefore an important public health
problem [3, 4]. It affects multiple domains of life, includ-
ing psychosocial functioning, school, work, and health
care access and use [5-7]. It is also associated with an
increased risk of having justice involvement at a younger
age, including rule-breaking behavior, delinquency,
crime, and recidivism [8—10]. As a result, ADHD is more
prevalent in the incarcerated population than in the gen-
eral population, and there is a growing recognition that
ADHD in prison is a major problem [9, 11]. Several stud-
ies have been conducted to estimate the prevalence rate
of ADHD in prison. A recent meta-analysis of approxi-
mately 70,000 detained persons worldwide, found an
ADHD prevalence of 26.2% [11]. This is five times higher
than in the general population (5%) [12, 13]. This means
that ADHD should be considered as a major challenge
for prison health care.

Compared with other detained persons, incarcerated
individuals with ADHD experience functional impair-
ments that are likely to interfere with prison life. For
example, they are more likely to be verbally and physi-
cally aggressive and to have disciplinary infractions than
detained persons without ADHD [14, 15]. They also have
more unsuccessful experiences with the criminal justice
system [16]. Their actions may be (mis)interpreted as
intentional misbehavior rather than as features of undiag-
nosed ADHD [16]. In the general population, individuals
usually develop coping mechanisms to deal with ADHD
(e.g., preferring flexible environments with various short-
term tasks and flexible deadlines). The use of such strate-
gies is not easy in the strict prison environment, which
further emphasizes the importance of access to treat-
ment in prison [17]. A body of evidence also suggests that
detained persons with untreated ADHD have high rates
of recidivism [8, 18—21]. Therefore, identification and
treatment of ADHD in detained persons may help pre-
vent recidivism [22].

ADHD is a treatable condition, with pharmacotherapy
being the first-line treatment [23, 24]. Psychostimulants,
such as osmotic-release oral system methylphenidate
(OROS-MPH) have demonstrated excellent short-term
efficacy in various populations [4, 25]. Previous stud-
ies have also reported promising persistent effects after
discontinuation [26, 27]. This may be due to neuroplas-
ticity and the development of coping strategies to deal
with ADHD-related impairments [27]. A combination of
pharmacological and non-pharmacological treatments
has been most consistently associated with long-term
improvement in ADHD symptoms and global function-
ing [28, 29]. This is particularly true for cognitive behav-
ioral therapy, which aims to develop behavioral strategies
to compensate for the core deficits of ADHD [24, 30].
Thus, multimodal treatment is recommended for the
treatment of ADHD [25].

Despite these compelling research findings, access
to ADHD treatment in the adult general population
remains low. ADHD is likely to be underdiagnosed
and undertreated [31]. Individuals seeking diagnosis
and treatment encounter barriers to care, such as wait-
ing lists and unaware primary care professionals [31,
32]. In addition, transitions between different types of
health care (e.g., from inpatient to outpatient services
or from pediatric to adult health services) are a major
threat to quality and continuity of care and medication
therapy [33, 34]. ADHD is also likely to be underdiag-
nosed and undertreated in prison [35]. Stimulants such
as OROS-MPH are often underprescribed in prison
because of concerns about abuse [17, 36], even though
such claims are not empirically supported. A primary
principle of prison health care is equality of treatment
[37, 38]. Prison populations should have access to and
benefit from the same treatments as the general popu-
lation. Restricting access to stimulant medications vio-
lates this principle. In addition, continuity of care is a
major challenge for prison populations. Health care
linkage programs between prison and community ser-
vices are lacking, and there are several missed oppor-
tunities to treat this vulnerable population with high
health needs [39-43]. A recent meta-analysis con-
cluded that continuity of care between prison and the
community should be prioritized [44]. The implemen-
tation of more programs orientated to continuity of
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care is needed to improve medication adherence after
release. The examination and evaluation of such actions
will improve knowledge on their effects.

However, to date, very few studies have investigated
whether OROS-MPH is effective in prison populations
[45]. To date, only three randomized control trials (RCTs)
have examined the efficacy of OROS-MPH in prison
populations worldwide [46—48]. Two studies concluded
that it had promising positive effects, with a reduction
in ADHD symptom severity [46, 47]. These preliminary
findings suffer from some important methodological
shortcomings that limit their generalizability, including
small sample sizes (n = 30 and n = 54), high attrition
rates, a focus on participants with co-occurring ampheta-
mine use disorder, and a lack of a control group to deter-
mine post-detention treatment effects [49]. The third
study examined the effects of an 8-week OROS-MPH
treatment in detained young men with ADHD (aged
18-25 years) in the UK [50, 51]. ADHD symptoms did
not respond to OROS-MPH. Results were also not signif-
icant for secondary outcomes (e.g., emotional dysregula-
tion, aggression). Recidivism and adherence to treatment
were not included as study outcomes in this short-term
study which only takes place during imprisonment.

Two other large studies are worth considering. First,
a retrospective study of Swedish population-based data
found an inverse association between pharmacological
treatment of ADHD (including, but not limited to, MPH)
and recidivism, suggesting a protective effect [23]. The
second study suggested that psychostimulants were asso-
ciated with a substantial reduction in violent recidivism
[52]. However, studies using individual-level data with
OROS-MPH treatment and focusing on post-release out-
comes are lacking. Thus, empirically based evidence on
the efficacy of in-prison ADHD treatment for the rehabil-
itation of this population is needed [53], as well as robust
evidence-based studies testing treatments that are likely
to address modifiable risk factors for recidivism [44].

ADHD has a significant economic burden for the
prison health care system [54, 55], but also for society,
with justice-related costs being substantial [56]. Few
studies have examined the costs of ADHD and ADHD
treatment in prisons. To our knowledge, only one study
conducted in Scotland estimated the cost of undiagnosed
ADHD in the prison system [57]. It provided a conserva-
tive estimate of £590 per detained person (a total of
£11.7 million per year), which included costs associated
with the use of medical services and critical incidents.
Although this study concluded that undiagnosed ADHD
is costly to the prison system, to date, no economic evalu-
ation has been conducted to assess the costs and the
outcomes of ADHD treatment in prison. Such a study is
critically needed to assess the cost-effectiveness in prison
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settings [58] and to provide a complete picture of its
value in such settings.

Objectives

To fill previous research gaps, we defined five sets of
research objectives, related to clinical, behavioral, recidi-
vism, economic, and side-effect outcomes.

OL1. The study will compare the 3-month in-prison effi-
cacy of OROS-MPH vs. placebo on the severity of ADHD
core symptoms before release.

O2. The study will compare the 3-month in-prison effi-
cacy of OROS-MPH vs. placebo on acute events before
release.

O3. The study will compare the 3-month in-prison effi-
cacy of OROS-MPH vs. placebo on the risk of recidivism
prior to release.

O4. The study will compare the efficacy of receiving
OROS-MPH vs. placebo for 3 months during incarcera-
tion on adherence to medication for the entire study
period (during detention and 12 months after release).

O5. The study will compare the efficacy of receiving
OROS-MPH vs. placebo for 3 months during incarcera-
tion on study retention for the entire study period (dur-
ing detention and 12 months after release).

06. The study will conduct a cost-benefit analysis of
ADHD treatment (OROS-MHP vs. placebo) in a prison
setting for two periods (during detention and 12 months
after release) and according to two perspectives:

— The health care system perspective (third party payer):
The costs and induced benefits (savings) of the
ADHD treatment will be evaluated in terms of costs
with respect of the health care services use (outpa-
tient care, inpatient care, emergency interventions,
and medications).

— The prison system perspective: Costs and induced
benefits of the ADHD treatment will be evaluated in
terms of costs associated with respect of the acute
events related to security (e.g., sanctions) and recidi-
vism.

O7. The study will compare the efficacy of receiving
OROS-MPH vs. placebo for 3 months during incarcera-
tion on recidivism 12 months after release.

08. The study aims to evaluate the 3-month side effects
of OROS-MPH vs. placebo and its tolerability in terms of
incidence of main side effects before release (Table 1).

Trial design

This is a phase III double-blind, superiority, randomized,
controlled trial of OROS-MPH vs. placebo on a clinical
outcome, with a parallel design. After randomization,
participants will receive 3 months of treatment with
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Table 1 Summary of research objectives
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Topic Outcome In prison (3 months) Post-release (12 months)
Clinical Severity of ADHD core symptoms Primary objective (O1) -

Medication adherence Secondary objective (04)
Behavioral Acute events Secondary objective (02) -

Study retention Secondary objective (O5)
Recidivism Risk of recidivism Secondary objective (03) -

One-year recidivism - Secondary objective (O7)
Side effects Side effects Secondary objective (O8) -
Economical Cost-benefits Secondary objective (06)

either OROS-MPH or placebo (1:1 ratio) while incar-
cerated. Upon release, all participants will be offered
OROS-MPH treatment, without being unblinded to the
treatment they received while incarcerated. They will
be followed up for 12 months after release, to estimate
the long-term effects of in-prison treatment (total study
duration: 15 months). The participants, research team,
statistician, and clinicians will be blinded to the par-
ticipant group. The psychiatrist will be unblinded upon
release in order to adjust the treatment according to the
participant group. Participants will be unblinded at the
end of the study.

Methods: participants, interventions,

and outcomes

Study setting

Data will be collected in two prisons for which the Divi-
sion of Prison Health provides health care, among men
sentenced to prison in Geneva, Switzerland (Champ-
Dollon and La Brenaz) (n = 150). The study is considered
as monocentric, as the same team provides health care in
both prisons. The same study team will recruit partici-
pants and collect data in both prisons. The prison pop-
ulation is relatively homogeneous. In these two prisons,
most detained persons have short-term sentences.

Eligibility criteria

Inclusion criteria are (1) age between 18 and 65 years, (2)
good command of French, (3) to be released in approxi-
mately 4 months at the eligibility visit, (4) endorsement
of clinical diagnostic criteria for DSM-5 ADHD, and (5)
written informed consent.

Exclusion criteria are (1) presence of an acute uncon-
trolled comorbid psychiatric disorder, (2) placement in a
closed center after release, (3) medical contraindication
to stimulant prescription, (4) potential adverse inter-
action with another medication, (5) already receiving
ADHD treatment, and (6) not planning to stay in Swit-
zerland for at least 1 year.

Informed consent

The interviewer will explain to each participant the nature
of the study, its purpose, the procedures involved, the
expected duration, the potential risks and benefits, and any
discomfort it may cause. We will use a teach-to-goal proce-
dure to enhance consent [59]. This process includes a com-
prehension test (asking questions about what participants
have understood) and a retest after feedback to achieve a
voluntary and truly informed consent. Each participant will
be informed that study participation is voluntary, that he
may withdraw at any time, and that withdrawal of consent
will not affect his subsequent medical care. Participants
are informed that they may ask any questions and consult
with family members, friends, their treating physicians, or
other experts before deciding whether to participate in the
study. Participants will be given sufficient time to do so.
The material for informed consent can be found in Supple-
mentary File 1.

All participants receive a participant information sheet
and a consent form that describe the study and provide
sufficient information to make an informed decision about
study participation. The formal consent of a participant,
using the approved consent form, will be obtained before
the participant undergoes any investigational procedure.

The participant should read and understand the
informed consent form and voluntarily agree to sign and
date the informed consent form. The informed consent
form is signed and dated by the participant and the princi-
pal investigator (PI) or designees.

Additional consent provisions for collection and use

of participant data and biological specimens

An additional consent form will be proposed to study par-
ticipants for reuse of their data for further research.

Interventions

Intervention description

Participants will be randomized to either OROS-MPH
or placebo group, stratified by prison. Participants will



Baggio et al. Trials (2024) 25:23

receive OROS-MPH (available in Switzerland as a first-
line treatment for ADHD) or placebo once daily in the
morning. The dosage of OROS-MPH will be determined
according to the Swiss regulating authority, Swissmedic
(from 18 to 72 mg/day). In both groups, the psychia-
trist will start with the lowest dose (18 mg) and adjust it
weekly or as needed, depending on tolerability, clinical
response, and observations made by the professionals
or the patient’s entourage regarding attention, impulsiv-
ity, hyperactivity, and behavioral problems. The treat-
ment will be monitored weekly for the first month, and
then monthly, except for side effects which will be moni-
tored daily in prison and every 2 weeks after release. The
psychiatrist will be unblinded when the participants are
released. At this point in the study, all participants will
be offered to have the treatment (OROS-MPH) without
being unblinded to their initial group (OROS-MPH or
placebo). Therefore, participants in the placebo group
will be able to start OROS-MPH.

Explanation of the choice of comparator

There is no established standard of care for ADHD treat-
ment in correctional settings. This constitutes a challenge
in determining the appropriate comparator for our trial.
Data on the efficacy of OROS-MPH in prison are scarce,
especially including acute events in prison and post-
release outcomes. To answer our research questions, the
active treatment will be compared to a placebo condi-
tion, which can be considered as a ‘delayed intervention’
control. Indeed, all participants will eventually receive
the active treatment, albeit at a different time (i.e., upon
release for participants in the placebo group). All par-
ticipants will receive a psychotherapeutic intervention (in
prison and after release).

Criteria for discontinuation or modification of assigned
interventions

For participants, the main risks are side effects of
OROS-MPH, including appetite reduction, weight loss,
insomnia, nervousness, mood instability, aggressive-
ness, agitation, anxiety, depression, irritability, abnormal
behavior, headache, dizziness, dyskinesia, psychomotor
hyperactivity, drowsiness, arrhythmia, tachycardia, pal-
pitations, hypertension, cough, pharyngeal and laryngeal
pain, abdominal pain, diarrhea, nausea, stomach aches
and vomiting, dry mouth, alopecia, pruritus, skin rash,
urticaria, arthralgia, and blood pressure change. The
most common side effects are headache, appetite reduc-
tion, insomnia, anxiety, tachycardia, dry mouth, and nau-
sea. Blood pressure and heart rate will be monitored at
each dose adjustment or every 6 months. The treatment
will be discontinued if participants develop symptoms
(chest pain, syncope, or other symptoms suggestive of
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heart disease). At the psychological level, OROS-MPH
may increase addictive and suicidal behavior. Changes
will be monitored at each visit and we will adjust the dose
accordingly. If participants experience other side effects,
they will be referred for a medical evaluation and we will
adjust or discontinue the treatment.

Strategies to improve adherence to interventions

Adherence to treatment is a critical issue for ADHD
treatment and for prison populations. It is therefore
defined as a study outcome (see also the “Plans to pro-
mote participant retention and complete follow-up”
section).

Relevant concomitant care allowed or prohibited
during the trial
In addition to the pharmacotherapy, both groups will
receive an individualized in-prison psycho-educational
program, the Young-Bramham program, provided by a
trained psychologist [60, 61]. This program is a 13-ses-
sion cognitive-behavioral therapy designed to provide
patients a psychoeducation about ADHD and to develop
specific skills for coping with difficulties related to atten-
tion, hyperactive, and impulsive symptoms. Participants
will have weekly visits with the psychologist during
detention. After release, they will be offered cognitive-
behavioral therapy and will have visits every 2 weeks.
OROS-MPH will not be given to patients treated
with monoamine oxidase (MAO) inhibitors (currently
or within the last 2 weeks). There is a risk of a sudden
increase in blood pressure during surgery. OROS-MPH
will not be taken on the day of surgery if surgery is
planned. Serotonin syndrome has already been reported
after concomitant use of MPH and serotonergic medi-
cations. If a serotonin syndrome is suspected, MPH will
be discontinued immediately. The safety of combining
MPH on with clonidine or other centrally acting a2 ago-
nists has not yet been systematically studied. The treat-
ment will be discontinued if participants are receiving
clonidine.

Provisions for post-trial care
At the end of the trial, the participants will be referred to
a psychiatrist for further care.

Outcomes

Conners Adult ADHD Rating Scale (CAARS) [62] (O1)

We will use the short version of the observer-rated ver-
sion of this scale to monitor ADHD symptoms over time
(CAARS-O:S). The CAARS has shown good psychomet-
ric properties (internal consistency, convergent validity,
discrimination between clinical and non-clinical groups)
[63]. The CAARS has been used as the primary outcome
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in all prison-based RCTs [46, 47, 50]. We will use the
CAARS score before intervention and at the 3-month
follow-up, with the 3-month follow-up measure as the
primary outcome, comparing the means between the two
groups. A 1-week window period will be used (assess-
ment between 12 and 14 weeks).

Acute events (02)

Actions such as refusal to see doctors, nurses, or lawyers,
hunger strikes, self-harm events or fights requiring a visit
to the medical unit [64, 65], and disciplinary sanctions,
including misuse of the prescribed treatment [14] will
be recorded. We will use data routinely collected by the
medical team and from official prison records. We will
use the final number of acute events at the 3-month fol-
low-up. We will compare the medians between the two
groups.

Structured Assessment of Protective Factors for Violence Risk
(SAPROF) (03)

This dynamic risk assessment tool will be used to assess
recidivism risk. It is a prevention-oriented assessment
that identifies protective factors that may moderate risk
factors and reduce the likelihood of recidivism [66]. It
helps provide a balanced and comprehensive assessment
of recidivism risk. The SAPROF has a good predictive
value, interrater reliability, and sensitivity to treatment
outcomes [67]. We will use the SAPROF score at the
3-month follow-up. To provide a reliable assessment of
recidivism risk, the SAPROF must be combined with the
Historical Clinical and Risk Management 20 (HCR-20),
which will also be assessed in the study [68]. This struc-
tured tool assesses the risk of violence and consists of
20 items. We will compare the means between the two
groups.

Medication adherence (04)

The nurse will provide daily information on medication
adherence during imprisonment (direct observed ther-
apy). After release, an electronic pill bottle (Medication
Event Monitoring System (MEMS), Aardex Group) will
provide a sequence of binary data each day indicating
whether the patient took the OROS-MPH as prescribed
or not. Each month after the release, at least three trained
community pharmacies, located in different areas of
Geneva, will provide the OROS-MPH in MEMS bottles
to participants. MEMS data will be used to derive ini-
tiation of self-management, medication implementation
(quality of daily intake), and persistence on OROS-MPH
after release. We will describe daily medication adherence
longitudinally (yes/no) during 12-month post-release. In
addition, we will use three questions to validate the use
of the electronic pill bottle (how quickly participants took
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the medication after opening the pill bottle, whether they
prepared doses of medication in advance without using
the pill bottle, and whether there was a period when they
did not use the pill bottle but took the medication, e.g.,
incarceration, hospitalization). We will compare the pro-
portions between the two groups.

Retention in study (O5)

We will record dropouts from the study [47], registered
using the last visit/contact with the medical unit. Rea-
sons for dropout (if given) will be recorded. We will use
the retention in the study (yes/no) at 12-month post-
release. We will compare the proportions between the
two groups.

Economic evaluation (06)

For the economic evaluation (O6), we will evaluate medi-
cal and non-medical costs. Medical costs will be esti-
mated from the perspective of the health care system and
will include those of medical services used by patients
(outpatient, emergency, and inpatient resources). Dur-
ing detention, they will be obtained from the analytical/
accounting systems of the prison and the Geneva Uni-
versity Hospitals which is responsible for health care in
prison. We will use medical costs at 3 months. Non-med-
ical costs are prison system-related costs and will include
those related to disciplinary sanctions (use of prison
resources and prison staff), and recidivism-related costs
(average cost of a day in prison). Information on costs
will be collected prospectively during the 3 months in
prison, except for recidivism, which will be collected at
the end of the study. We will use prison-related costs at 3
months and 12 months after release. We will compare the
medians between the two groups.

Recidivism (07)

We will extract data from the official Swiss criminal
records 1 year after release. The data will be requested
from the Swiss Federal Office of Statistics (Criminal Con-
viction Statistics). Recidivism (yes/no) will be assessed 1
year after prison release. We will compare the propor-
tions between the two groups.

Side effect outcomes (08)

The main side effects will be assessed and recorded at
each visit (Swismedic, see section “Criteria for discon-
tinuation or modification of assigned interventions”). We
will also record unexpected side effects. We will use side
effects (yes/no and separate side effects) at the 3-month
follow-up. We will compare the proportions between the
two groups.

We will collect baseline variables of interest:
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Sociodemographic and prison characteristics will
include gender, age, level of education, region of origin,
marital status, health insurance prior to incarceration,
and reason for incarceration. We will also record whether
participants are receiving in/out-patient therapeutic
measures (Art. 59—-63 Swiss Criminal Code).

Medical history, including somatic illnesses, medica-
tions, and psychiatric disorders will be assessed. We
will use DSM-5 diagnoses, with the Mini-International
Neuropsychiatric Interview (MINI) [69] and a scale for
borderline personality disorder [1]. We will also assess
impulsivity using the short impulsive behavior scale
(UPPS-P) [70]. Previous ADHD treatment and use of
psychotropic medication will be recorded.

Participant timeline

Eligibility visit

The research and clinical teams will identify eligible
detained persons, based on a list provided by the Can-
tonal Office of Detention). An eligibility visit will be
scheduled (total duration of the visit: 1 h). During this
visit, the interviewer (a trained psychologist) will assess
in/exclusion criteria. A physician or psychiatrist will be
involved to assess medical contraindications to stimulant
prescription and potential adverse interactions. The par-
ticipant will be invited to sign the informed consent and
the additional consent for reuse of data collected in the
study. Eligible participants diagnosed with ADHD will be
referred to the psychiatrist for evaluation and appropri-
ate mental health care.

Baseline assessment

Participants will meet with the interviewer for the first
assessment. Participants will provide information about
their medical history (including an assessment of psychi-
atric disorders) and sociodemographic background. The
interviewer will also assess ADHD symptoms (total dura-
tion: about 1 h).

First visit to the psychiatrist
Participants will meet with the psychiatrist to begin the
treatment (30 min).

In-prison treatment

Visits with the psychiatrist are scheduled to monitor
the treatment (weekly for the first month, then monthly
and more often as needed). Side effects and medication
adherence will be recorded daily by the nurses. Weekly
visits with a psychologist are scheduled to provide the 13
sessions of psychoeducation (duration: 1 h).
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Three-month assessment

Three months after the start of the treatment, just
before being released, the participants will meet with
the interviewer to assess recidivism risk. The inter-
viewer will assess ADHD symptoms.

Post-prison treatment
The psychiatrist will monitor the treatment monthly or
more often as needed. Visits with the psychologist are
scheduled every 2 weeks to provide cognitive-behavio-
ral therapy (Table 2).

Sample size

We calculated the sample size using G*Power 3.1, with
means difference between two independent groups
(¢-test), assuming equal variances between groups.
Participants will be stratified by prison, but on aver-
age, we expect no difference between participants in
the two prisons. With a = .05, f§ = .80, allocation 1:1,
and standardized mean difference = 0.5 (average stand-
ardized effect size of 12-week treatment with OROS-
MPH on change in severity of core ADHD symptoms,
25), we need n = 126. To account for potential attrition
(e.g., participants transferred to another prison), we
increased the sample to #n = 150 (n = 75 in each group),
which represents an attrition rate of 16%.

Recruitment

The research and clinical teams will identify eligible
detained persons based on the list provided by the can-
tonal prison authority. Participant recruitment may
be challenging. We addressed this potential threat by
using a long recruitment period (one year and a half) in
two prisons. Response rates in prison studies are usu-
ally high. In a recent study conducted in Champ-Dol-
lon [35], the response rate was 85%. However, if after 3
months we find that it is not possible to include approx.
three participants per week, we will consider relaxing
in/exclusion criteria to reach our primary objective
(being released in approx. 4 months, stay in Switzer-
land for at least 1 year).

Assignment of interventions: allocation

The pharmacy of the Geneva University Hospitals
(HUG), which will prepare the medications, will ran-
domize the sequence of treatments using a generated
list (Excel macro with Visual B) and will keep the list
concealed. The allocation ratio between the two arms
will be 1:1. A unique randomization number will be
assigned to eligible participants after the eligibil-
ity visit. The study team, who will enroll participants,
will receive a sequentially numbered list. Each eligible
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Table 2 Assessment schedule
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Enrollment | Allocation

Post-allocation

Close-out

Timepoint T, To

T,

T, T3

Time (months) -1 0

0

3 15

Enrolment:

Eligibility screen X

Informed consent X

Allocation X

Interventions:

OROS-MPH

L 4

Placebo

Assessments:

Demographic data

Medical history

Severity of ADHD symptoms (O1)

Acute events (02)

Risk assessment tools (O3)

Medication adherence (04)

L 4

L 4
*

Economic evaluation (OS5)

L 4

L 2
*

Recidivism (06)

Side effect outcomes (07)

participant will be assigned a unique randomization
number corresponding to the lowest number available
on the list.

Assignment of interventions: blinding

Study participants, care providers, outcome assessors,
investigators, and the study team will be blinded to group
allocation. The Clinical Trial Unit of the HUG phar-
macy will oversee the blinding. MPH will be supplied in
colored, over-encapsulated tablets and filled with manni-
tol to prevent tablet movement within the capsule. The
placebo will be presented in similar tablets (colored and
filled with mannitol). Once prepared, they will be blis-
tered in 7 pieces and placed in a box. When delivered
to the prison, medications will be stored in the prison
pharmacy. The HUG pharmacy will provide the required
number of blinded kits with the randomization number.
Three boxes per participant will be delivered immediately
after inclusion and will be stored at the prison pharmacy.
Participants will only see the encapsulated tablets and
will not be able to deduce group allocation.

General unblinding will be scheduled after the final
statistical analysis plan meeting, once the analyses have
been validated by the investigators and sponsor. Unblind-
ing on principal investigator (PI) request should only
occur in the case of an adverse event for which it is nec-
essary to know the study treatment in order to determine
an appropriate course of therapy for the participant,

by calling the HUG pharmacy. The HUG pharmacy will
perform the unblinding and provide the randomization
code according to the pharmacy’s current standard oper-
ating procedures. The unblinding performed by the HUG
pharmacy at the request of the PI will be reported imme-
diately by the PI to the study sponsor.

Data collection and management

Plans for assessment and collection of outcomes

A description of the study instruments and their reliabil-
ity and validity is given in the “Outcomes” section. Des-
ignated study team members (e.g., interviewer) will enter
data into the REDCap® electronic clinical database for
each enrolled participant. They will be trained. Data will
be manually validated by the investigators and the central
data monitor.

Plans to promote participant retention and complete
follow-up

Retention in the study, especially after release, may be
a challenge. Participants will be analyzed in their origi-
nal study group (intention-to-treat analyses), except for
those who explicitly withdraw their consent. If the study
team has not heard from the participant, we will make
every effort to contact him, determine the reason for the
discontinuation of treatment, and encourage the par-
ticipant to come for an end-of-study visit. If all attempts
fail, the participant will be declared as “lost to follow-up”
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Measures planned after prison release are not affected
by attrition. For medication adherence, we will use the
worst-case scenario (dropouts will be considered as non-
adherence to medication). The study retention outcome
will have no missing values. One-year recidivism will be
obtained from the Swiss Federal Office of Statistics and is
therefore expected to have no missing values. We will use
the following strategies to improve study retention: [1]
train the interviewer to locate and contact participants
who drop out [71] and [2] use compensation to encour-
age in-prison participation [72]. We also increased the
sample size by 16% to have sufficient power to draw con-
clusions regarding our primary outcome.

Data management

A certified GCP-compliant electronic clinical data man-
agement system (REDCap®©) will be used. REDCap®©
allows specific role distinction, personal identification
of authorized users, automatic reporting, monitoring,
and data safety. Actions are reported in a detailed audit
trail system. Data hosted in the system are coded, so that
data entries cannot be identified. While data are on RED-
Cap®, they will be hosted at the University of Bern. Cen-
tral data monitoring will be performed by the study team
and supervised by Prof. Katia Iglesias (expert in clini-
cal trials). Data management will be performed by the
interviewer/coordinator.

Confidentiality

A limited number of persons will have access to the par-
ticipants’ personal details (investigators, interviewer,
psychologist, and psychiatrist). To ensure confidenti-
ality, this electronic list will be kept in a separate pass-
word-protected file. The signed informed consents will
be locked in a cabinet in the PI's office. Direct access to
source documents will be allowed for monitoring, audit-
ing, and inspection purposes.

Data will be stored on the University’s secure servers.
We will use unique and persistent identifiers. Data will
be publicly available (but only upon request) and only
human subject data that is properly anonymized and pre-
pared according to applicable legal and ethical guidelines
will be entered in the online database. At the end of the
study, data (dataset and documentation) will be archived
and stored online in a repository (SWISSUbase). All
information will be available in this repository. A confir-
mation from the sponsor will be used to access data, as
the data are sensitive. A non-disclosure agreement will
provide adequate protection for confidential data. Data
will be available as soon as the results are published.
Recidivism data will not be available (sensitive data cate-
gory 3 according to the Swiss Federal Office of Statistics).
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Plans for collection, laboratory evaluation, and storage
of biological specimens for genetic or molecular analysis
in this trial/future use

Not applicable.

Statistical methods
Statistical methods for primary and secondary outcomes

OI We will use a linear regression model (or negative
binomial, depending on the outcome’s distribution) to
test whether ADHD treatment (OROS-MPH vs. placebo)
predicts the severity of core ADHD symptoms.

02 We will use a negative binomial regression model to
test whether ADHD treatment (OROS-MPH vs. placebo)
predicts the number of acute events. Sensitivity analyses
will include a logistic regression model with the presence
or absence of acute events and a logistic regression model
focusing on treatment misuse.

O3 We will use a linear regression model to test
whether ADHD treatment (OROS-MPH vs. placebo)
predicts the recidivism risk.

O4 The repeated, correlated adherence measurements
will be described longitudinally using generalized esti-
mating equations models. We will use Cox regression to
test whether ADHD treatment (OROS-MPH vs. placebo)
predicts adherence to medication: (1) whether people
have started their OROS-MPH on the own after prison
release (called “initiation”); (2) whether medication
implementation trajectories (daily medication intake)
differ between groups at 3, 6, and 12 months post-incar-
ceration; (3) if persistence (time between initiation and
discontinuation) to OROS-MPH differs between groups
(event: stop medication on his own without a shared
decision with physician or study dropout). We will also
test whether ADHD treatment (OROS-MPH vs. placebo)
predicts the decision to take OROS-MPH after release.
A systematic computerized term search in the adherence
report will be performed to identify the most frequent
variables affecting adherence and a regression model will
be used to discover their association with adherence.

OS5 We will use Cox regression to test whether ADHD
treatment (OROS-MPH vs. placebo) predicts study
retention (event: study dropout).

06 For the economic evaluation, cost-benefit analyses
will be performed and aggregated outcomes will be cal-
culated. We will use regression models to estimate dif-
ferences in costs across OROS-MPH and placebo groups
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adjusting for covariates. Because data will probably be
skewed, we will use gamma generalized linear models
with a log link. We will perform analyses separately for
prison and health care costs. The net benefit (differences)
and/or benefit-to-cost ratio generated by the intervention
will be reported using means and 95% confidence inter-
vals. No discount rate will be applied given that the time
horizon will not be larger than 15 months. Uncertainty
will be assessed using univariate and probabilistic sensi-
tivity analyses.

07 We will use Cox regression to test whether ADHD
treatment (OROS-MPH vs. placebo) predicts recidivism
(event: first recidivism). We will consider alternative out-
come measures in sensitivity analyses (e.g., severity of
recidivism, time to event).

08 We will calculate descriptive statistics for each type
of side effect, the presence of any side effect, and the sum
of side effects. We will compare the two groups (OROS-
MPH vs. placebo) using bivariate analyses (logistic and
negative binomial regressions).

We will use a two-sided a = .05 for all statistical analy-
ses. We will use a Bonferroni-Holms adjustment in case
of multiple testing. Statistical software will include Stata
18 and R version 4 (or new versions of these statistical
software). All analyses will be conducted as intention-
to-treat. Participants will be analyzed in their original
study group irrespective of the treatment they received,
except for those who explicitly withdraw their consent.
For all objectives, we will perform sensitivity analyses
controlling for baseline covariates and including the
stratification factor [73], following European Medicines
Agency (EMA) guidelines [74]. Alternatively, we will also
perform a series of sensitivity analyses using an inverse
probability weighting strategy to adjust for baseline
covariates [75, 76].

Interim analyses
The data collection will end when all data have been col-
lected, with no planned interim analyses.

Methods for additional analyses (e.g., subgroup analyses)
Not applicable.

Methods in analysis to handle protocol non-adherence
and any statistical methods to handle missing data
Deviations from the original statistical plan will be
reported and justified in the final report. They will be
reported as post-hoc analyses.

We will examine the distributional properties of the
variables, correlations, and patterns of missing data for
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self-reported data. In the case of missing values or drop-
outs, we will use inverse probability attrition weighting
to correct our estimates for attrition. This method has
recently been successfully used in RCTs [77, 78].

Plans to give access to the full protocol, participant-level
data, and statistical code

The full protocol, anonymized dataset, and statistical
code will be available in a Findable, Accessible, Interoper-
able, and Re-usable (FAIR) repository (SWISSUbase).

Oversight and monitoring

Composition of the coordinating center and trial steering
committee

The sponsor is Prof. Stéphanie Baggio. The investigators
are Prof. Stéphanie Baggio and Dr. Patrick Heller. The
statisticians are Prof. Stéphanie Baggio and Prof. Katia
Iglesias. Prof. Katia Iglesias is also the Central Data Mon-
itor. The monitoring institution is the Clinical Trial Unit
(CTU) of the University of Bern, Switzerland. The steer-
ing committee is composed of members of the Division of
Prison Health, Geneva University Hospitals, Switzerland:
Madalena Almeida (secretary), Prof. Stéphanie Baggio
(researcher, sponsor, co-PI), Dr. Komal Chacowry Pala
(physician), Diane Golay (psychologist, head of psychol-
ogists), Dr. Laurent Gétaz (physician, head of Champ-
Dollon prison), Dr. Leonel Gongalves (researcher, study
coordinator), Dr. Patrick Heller (psychiatrist, PI and head
of psychiatrists), Prof. Katia Iglesias (trialist), Miriam
Kasztura (nurse), Nicolas Peigné (nurse), and Prof. Hans
Wolff (physician, head of the Division). Meetings are
held regularly every 2 months. Prof. Marie Schneider is
responsible for the measure of participants’ medication
adherence in selected community pharmacies in Geneva
during the 12-month post-incarceration monitoring. The
Clinical Trials Unit of the Geneva University Hospitals
Pharmacy, Switzerland, is in charge of the preparation
of medications during incarceration and randomization.
After release, the medication will be provided by phar-
macists and invoiced to health insurance.

Composition of the data monitoring committee, its role,

and reporting structure

This is a monocentric, investigator-initiated trial. The
local ethics committee did not require a data monitor-
ing committee, as this is a low-risk intervention. Interim
analyses are not required for patient protection.

Adverse event reporting and harms

Adverse events (AEs) and serious adverse events (SAEs)
will be collected during 3 months in prison. AEs include
the main side effects from Swissmedic information. They
will be assessed at each visit, using open-ended questions.
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Participants will also be able to report AEs to the prison
clinical team. The following main side effects will be non-
systematically assessed and recorded at each visit: Appe-
tite reduction, weight loss, insomnia, nervousness, mood
instability, aggressiveness, agitation, anxiety, depression,
irritability, abnormal behavior, headache, dizziness, dys-
kinesia, psychomotor hyperactivity, drowsiness, arrhyth-
mia, tachycardia, palpitations, hypertension, cough,
pharyngeal and laryngeal pain, abdominal pain, diarrhea,
nausea, stomach aches and vomiting, dry mouth, alope-
cia, pruritus, skin rash, urticaria, arthralgia, and blood
pressure change. Adverse events will be reported without
a specific threshold. Time of onset, duration, resolution,
action taken, assessment of severity, and relationship
to study treatment will be recorded. Other unexpected
adverse events will be recorded using the open-ended
format of the questions. AEs will be discussed with the
clinical team (psychologists and psychiatrists). All SAEs
will be reported to the Sponsor-Investigator of the study
within 24 h. SAEs resulting in death will be reported to
the Ethics Committee within 7 days and a pharmacovigi-
lance report will be written and submitted to the phar-
macovigilance authorities.

Frequency and plans for auditing trial conduct

Monitoring visits to the study site will be organized by
the Clinical Trial Unit of the University of Bern. This
will ensure that the trial is conducted in accordance
with Good Clinical Practices recommendations, pro-
tocol instructions, and amendments (if applicable) and
that severe adverse events are adequately reported. We
plan three site monitoring visits: (1) at the beginning of
the study (after inclusion of 2-3 participants); (2) in the
middle of the study, and (3) at the end of the study. The
process will be independent from the investigators and
the sponsor. The sponsor will be responsible of the site
initiation visit. The study documents and source data/
documents will be available to the auditors/inspectors,
the ethic committee, and the cantonal authorities, and
questions will be answered during inspections. All par-
ties involved must maintain the strict confidentiality of
the participants’ data.

Plans for communicating important protocol amendments

to relevant parties

Sponsor and PIs are allowed to amend the protocol or
to make suggestions for protocol amendment. Substan-
tial protocol amendments (e.g., changes in eligibility
criteria, outcomes, analyses) will be communicated to
competent authorities. Substantial amendments will be
implemented only after the approval of the competent
authorities. In emergency situations, deviations from the
protocol to protect the rights, safety, and well-being of
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human participants may be implemented without prior
approval of the sponsor and competent authorities. Such
deviations must be documented and reported to the
sponsor and competent authorities as soon as possible.
All non-substantial amendments will be communicated
to the competent authorities as soon as possible.

Dissemination plans

Results will be presented at international scientific con-
ferences and articles will be published in leading peer-
reviewed journals. Authors of the core study include the
investigators, project partners, and the research team:
Stéphanie Baggio, Joél Billieux, Leonel da Cunha Gon-
calves, Anja Dirkzwager, Katia Iglesias, Patrick Heller,
Karine Moschetti, Nader Perroud, Elena Poznyak, Melina
Romao dos Santos, Marie Schneider, Nathalie Vernaz,
and Hans Wolff. Additional publications are expected
to result from the study. We will establish a consortium
to include members of the Division of prison health
involved in the study. We will follow authorship guide-
lines, including (1) substantial contribution to the con-
ception, design, acquisition, analysis, or interpretation
of the study; (2) drafting or critically revising the manu-
script; (3) final approval of the manuscript; and (4) being
accountable for all aspect of the work. We also plan to
disseminate results at the prison and health care levels, to
promote access to ADHD treatment in prison.

Discussion

This study will contribute to advance knowledge on
ADHD treatment at multiple levels. These findings are
expected to have a high impact for both research and
clinical practice.

At the individual level, the study will show how to
improve the health of detained persons, including access
to timely and appropriate ADHD treatment and conti-
nuity of care. Treatment of ADHD is essential for pro-
moting desistance [79]. Indeed, ADHD is critical in the
criminal career, both for initial arrest and recidivism.

First, this study will contribute to advance research in
the field of prison mental health, with valuable insights
into the benefits of treating ADHD during detention. It
includes [1] evidence on a reduction in the severity of
core ADHD symptoms in this vulnerable population
often having comorbidities and lacking access to health
care and [2] a reduction in problematic behaviors that
may lead to sanctions. Second, the study will produce
important findings on the effects of in-prison treatment
after release. The post-prison part of the study will exam-
ine important aspects of ADHD treatment: Continu-
ity of care and recidivism. These questions are critical
for detained persons with ADHD. Indeed, patients with
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ADHD are likely to have difficulties with engagement and
anticipation.

At the clinical level, the study will help to understand if
prison, a controlled setting where detained persons can
receive health care and support from health care profes-
sionals, is a good setting to start ADHD treatment. Our
study will inform on the long-term effects of OROS-
MPH, even if treatment is discontinued. The main goal
for ADHD treatment should be not only to temporar-
ily reduce symptoms, but also to contribute to a more
favorable life trajectory after incarceration [80]. Our
study has the potential to improve the identification and
treatment of ADHD in prison, which will be seen as an
important public health opportunity, able to reduce the
vulnerability of detained persons and promote desist-
ance. We will also be able to provide empirically based
recommendations for the treatment and management of
ADHD in prison.

At the prison level, our study will improve safety for
those who work and live in prison. By increasing adjust-
ment to prison life and reducing rule-breaking behaviors
and confrontations with the prison staff or other detained
persons, it will improve safety and prison climate. It will
also help to increase the awareness of ADHD and mental
health care in prison and its benefits.

At the society/public health level, by evaluating the
costs and benefits of ADHD treatment, our study will
help to reduce health care use and consequently associ-
ated costs, with a better health care for ADHD. Our study
will also inform how continuity of care can be achieved,
thus providing guidance on how to improve the transi-
tion between prison and community health services. It
will show whether the prison setting is an opportunity
to diagnose and treat the unmet health needs of ADHD
and to prioritize care for it. Another public health ben-
efit will be to provide estimates of recidivism for detained
persons with ADHD in prison, as data on this topic are
severely lacking. Potential benefits also include improve-
ments in medical practice and the future development of
appropriate public health planning.

Trial status

This manuscript refers to version 5 of the protocol
(October 13, 2023). Participant recruitment will start in
November 2023 and is planned to be completed by May
2025. The study is expected to be completed by Septem-
ber 2026. The trial is registered on ClinicalTrials.gov (ID
NCT05842330, registered on June 5, 2023) and Kofam.ch
(ID SNCTPO000005388, registered on July 17, 2023). We
used the Standard Protocol Items: Recommendations for
Interventional Trials (SPIRIT) checklist (Supplementary
File 2) and the World Health Organization Trial Registra-
tion Data Set (Supplementary File 3).
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