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Lay Abstract

Mood disorders (MD), including major depressive disorder (MDD) and bipolar disorder,
are among the most common mental disorders worldwide. Treating MD is a challenge
because of long treatments, the presence of other illnesses, treatment side effects,
problems with memory, attention, and decision-making, a lack of understanding about
medications, or incorrect beliefs about medication (BAM). Persons with MD who do not
respond to drug treatment are often given electroconvulsive therapy (ECT).

This thesis explored the challenges of treating persons with MD through: (1) a pilot study
examining whether a one-on-one personalized medication training program, called
PIMM/SAM, would help persons with MD take their medications as prescribed; and (2) a
study of the effects of ECT on cognitive functioning in depression. Results: (1)
participants randomized to PIMM/SAM group held fewer negative BAM than
participants receiving standard care; (2) evidence showed worse cognitive functioning in
persons who received more intense forms of ECT.

Word count: 150 (150 words maximum)
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Abstract

Mood disorders (MD) are among the most common mental disorders worldwide. Low
treatment adherence and treatment resistance are two of the most substantial challenges
facing clinicians who treat persons with MD. This thesis examined: (1) a pilot study
investigating whether a one-on-one personalized medication training program, called
PIMM/SAM, improves medication adherence in persons with MD; and (2) a systematic
review and meta-analysis on the effects of electroconvulsive therapy (ECT) on cognitive
functioning in persons with depression.

To evaluate the impact of PIMM/SAM on medication adherence, a randomized
controlled trial was launched in a mood disorders inpatient unit to compare PIMM/SAM
(partnership in medication management/self-administered medication) program to
standard prescribing practice (SPP). Over follow-up in the feasibility portion of the trial,
participants in the PIMM/SAM group (n = 7) held fewer negative beliefs about
medications and had lower depersonalization scores compared to participants in the SPP
group (n = 5). Between-group differences on the Medication Adherence Rating Scale
favoured the PIMM/SAM group, but were not statistically significant.

To examine the effects of bilateral versus unilateral ECT on cognitive performance in
persons with TRD, 18 studies across 10 different cognitive domains were meta-analyzed.
In the 8- to 30-day timeframe post-ECT, persons who received bilateral versus unilateral

ECT had over double the odds of worse cognitive performance in global cognition, non-
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verbal memory delayed recall, verbal memory immediate and delayed recall, subjective
memory, and verbal memory immediate recall.

A personalized medication training program in a mood disorders clinic may have
positive implications for medication adherence. The trial to evaluate PIMM/SAM versus
SPP is ongoing and further evidence about the training program is expected within the
next 12 months. The systematic review and meta-analysis showed that cognitive
performance was worse in persons who received bilateral versus unilateral ECT in some

cognitive domains at 8 to 30 days post-treatment.
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CHAPTER 1:

GENERAL INTRODUCTION
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1. General Introduction

This thesis examines two components of treating mood disorders (MD): (1) a one-on-one
medication training program to improve medication adherence in persons with MD; and
(2) the effects of electroconvulsive therapy (ECT) on cognitive functioning in persons
with depression (MDD). The introduction presents background information to
contextualize the remainder of the thesis. The introduction begins with an explanation of
mood disorders and medication adherence to provide a segue into Chapter 2, which
reports on the early results of a randomized controlled trial (RCT) that is part of a larger
sequential explanatory mixed methods study to evaluate a personalized medication
training versus standard prescribing practice as a means of improving medication
adherence in persons with MD. Next, the introduction presents information on treatment-
resistant depression (TRD), electroconvulsive therapy (ECT), cognition, and evidence-
based medicine (EBM) to place Chapters 3 and 4 in the context of a meta-analysis to
investigate the effects of ECT on cognitive functioning. Chapter 5, which is not discussed
in the introduction, is a summary of the content and main findings of the thesis. Two
important conclusions arising from the thesis, with respect to treating MD, are that
personalized medication training programs can improve medication adherence and that

ECT is associated with cognitive deficits in persons treated for TRD.

1.1. Mood Disorders
MD, including MDD, dysthymic/persistent depression disorder (DPDD), and bipolar
disorder (BD), are among the most common mental disorders in Canada. Statistics

2
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Canada reported an MD prevalence of 6.5% (N = 2,346,244) among all persons in
Canada (Government of Canada, 2016). Globally, the World Mental Health Surveys
estimate a 12% lifetime prevalence of MD and a 6% 12-month prevalence of MD; MD
are the second most prevalent type of mental health disorder, following anxiety disorders
(Kessler et al., 2009). Approximately 350 million people worldwide suffer from MDD
alone (World Health Organization, 2008). The estimated prevalence of DPDD is 5%
(Sadock & Sadock, 2007) and the estimated prevalence of BD ranges from 0.1% in
Nigeria to 3.3% in the United States (Merikangas et al., 2011). Persons with MD
experience changes in many domains, including behaviour, cognitive/body functions,
thoughts, studies/education, family and social interactions (American Psychiatric
Association, American Psychiatric Association, & DSM-5 Task Force, 2013).
Financially, the burden of MD leads to productivity losses in the workplace, high
healthcare costs, and lost familial income. MD adversely affects family income because
persons with a mood disorder, and their close family relatives, often require unpaid time
away from work. Additionally, the cost of pharmaceutical therapy can be quite high,
especially for individuals with limited or without prescription drug insurance (Health
Canada, 2002).

MD are typically diagnosed by examining clinical symptomatology as seen in the
Diagnostic and Statistical Manual of Mental Disorders — 5 (DSM-5) (American
Psychiatric Association et al., 2013). Additional work has generated evidence that

breakdowns in common brain circuits related to cognition and behaviour may be
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responsible for the development of the psychopathology and general dysfunction inherent
in MD (Iorfino, Hickie, Lee, Lagopoulos, & Hermens, 2016). Therefore, neuroimaging,
neurophysiology, and circadian biology, as well as studying related issues such as, may
identify biomarkers that indicate a risk of MD, or that can serve as therapeutic targets for
treatment. Evolving thinking has posited that neurobehavioural systems, rather than single
neurotransmitters, are part of the etiology of MD (Sadock & Sadock, 2007). Components
of these overarching neurobehavioural systems include norepinephrine, serotonin, and
dopamine (Sadock & Sadock, 2007).

A recent systematic review of functional neurobiological parameters in young people
(i.e., 12 to 30 years) with MD or anxiety disorders highlights the interest in researching
the neurobiology of MD (lorfino et al., 2016). The review’s authors included 134 studies
that were categorized into five functional domains, with many studies featuring more than
one domain: social and economic participation: n = 11; physical health: n = 3; suicide and
self-harm behaviours: n =22; alcohol and substance use: n = 10; and clinical syndrome:
n=98. The neurobiological parameters examined in these studies were neuropsychology
n =28, neuroimaging n = 62, sleep-wake and circadian biology n =23, neurophysiology
n =21, and metabolic measures n= 10.

The authors of the review found a relation between slower reaction times in induced-
based decision-making tasks, as well as an increased frequency of self-harm in persons
with MDD in remission. In terms of symptomatology, the authors reported a relation

between increased startle response and numerous depressive episodes and anxiety
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symptoms. A reduction in the startle response was linked to a reduction in anxiety levels
following a course of cognitive behavioural therapy (CBT). These findings, combined
with the evidence from the neuroimaging studies, confirmed the importance of the
amygdala activation in the threat process (lorfino et al., 2016).

The authors of the review identified a gap in the literature in the area of biomarkers
and functional domains (e.g., physical health, social and economic participation, suicide
and self-harm, and substance use). Most of the manuscripts in this systematic review
describe research related to clinical symptoms. Understanding the relation between
biomarkers and functional domains may improve treatment and prognosis in young
people with MD (lorfino et al., 2016).

The search for a biological basis for MD has focused on the monoamine hypothesis.
Due to associations between the psychological and cellular actions of psychotropic
agents, a view exists that functional deficiencies in catecholamines, especially
norepinephrine, can lead to depression. Research has connected other biogenic amines to
depression, including serotonin, dopamine, and epinephrine (Barchas & Altemus, 1999).

Another biological basis for MD involves inflammation. Persons with MDD show
heightened expression of pro-inflammatory cytokines and receptors, plus high levels of
acute-phase reactants, chemokines, and soluble adhesion molecules in peripheral blood
and cerebrospinal fluid (CSF). Additionally, pro-inflammatory 'M1' macrophage
phenotypes and magnified IL-6, IL-8, and type I IFN-induced signalling pathways are

hallmarks of MDD (Miller & Raison, 2016). Early data postulate that depressed moods
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may be ameliorated by inhibiting pro-inflammatory cytokines and related signaling
pathways (Miller, Maletic, & Raison, 2009).

In recent years, researchers have focused on the relation between MD and trauma.
The plight of many returning military personnel from service in Vietnam during the
1970s spurred studies of the etiology, risk factors, and effects of post-traumatic stress
disorder (PTSD). Researchers noticed that roughly half of all people with PTSD had
MDD (Flory & Yehuda, 2015). Research has also found that a majority of persons with
MDD or an anxiety disorder have co-morbid trauma. For example, approximately 91% of
persons in a study of 2,000 people with anxiety or depressive disorders reported
experiencing a traumatic or bothersome life event (Spinhoven, Penninx, van Hemert, de
Rooij, & Elzinga, 2014). Furthermore, the National Institute of Mental Health (NIMH)
has reported that 40% of persons with PTSD develop depression within one to four
months after experiencing a traumatic event (National Institute of Mental Health, 2016).

Explanations for the PTSD/MDD comorbidity lie in symptom overlap and the
possibility of a distinct trauma-related phenotype. Dissociation and altered states of
consciousness in time, thought, body, and emotion are thought to have transdiagnostic
implications for trauma-related disorders; models based on dissociative states may help
identify risk factors for trauma-related disorders (Lanius, 2015). Also, further
examination of the glucocorticoid receptor (GR) and FKBPS5 genes and related molecular
processes can help elucidate the relation between PTSD and MDD (Flory & Yehuda,

2015).
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There is an urgent need to identify factors that contribute to treatment efficacy in
MD. Following first-line treatment, only 37% percentage of patients will show a positive
treatment response, with dwindling positive responses at subsequent phases (i.e., 31%
second phase, 14% third phase, and 13% fourth phase) (Rush et al., 2006).Treatments for
mood disorders are also associated with significant adverse effects. Accordingly, we
sought to examine a means of improving medication adherence in a mood disorders
inpatient unit. Where possible, we also explored the relation between MDD and trauma in

participants who were part of the study.

1.2 Medication Adherence in Mood Disorders

Adherence is defined as the extent to which an individual behaves in accordance with
medical advice (Dunbar-Jacob & Mortimer-Stephens, 2001). The WHO has reported that
50% of persons who are diagnosed with chronic conditions in developed countries do not
use their medications as prescribed (World Health Organization, 2008). In MD, the two
main adherence problems are medication non-persistence and medication non-compliance
(Chong, Aslani, & Chen, 2011). Medication non-persistence is the premature
discontinuation of pharmacotherapy. Medication non-compliance is the lack of regularity
in taking or using prescribed drugs. Horne has reported that most people’s personal
understanding and beliefs regarding their MD diagnosis will influence how they evaluate
the logic of prescribed medical treatments or medical recommendations (Horne,

Weinman, Barber, Elliott, & Morgan, 2006).
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In terms of percentages, medication adherence in MD is low, ranging from 30% to
70% in MDD and 18% to 52% in BD (Scott & Pope, 2002). Psychiatric medication non-
adherence rates have been constant since the 1950s. The WHO has earmarked MDD as
one of the nine chronic conditions that can benefit most from efforts to improve
adherence. Nearly a third of persons with MDD discontinue their antidepressant treatment
against medical advice during their first month of treatment (Chong et al., 2011). In
addition, persons with MDD may not agree with the timing, dose and frequency of
medication taking precisely because of their normative beliefs about the disease. For BD,
research has shown that the average person lies midway along the continuum between
being completely adherent and completely non-adherent. Furthermore, research has
shown that 30% to 50% of persons prescribed with a mood stabilizer for prophylaxis have
on average one episode of non-adherence per year.

Scott and Pope reported that clinicians were uncertain of the true reasons for non-
adherence; clinicians often wrongly believed that persons’ self-perceived good health led
to non-adherence (Scott & Pope, 2002). Also, previous research regarding medication
adherence in psychiatric populations has concluded that patients’ attitudes and behaviours
encouraged non-adherence. Some other research has blamed medications’ side effects as
the cause for low medication adherence; however, side effects are actually ranked as the
seventh reason for discontinuing medications (Clarworthy, 2009).

Reasons for non-adherence in MD may include adverse effects from medications or

the fear of suffering such effects, suicide, hospital re-admission, recurrence of disease
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episodes, the effects of disease symptoms (e.g., low motivation, fatigue or loss of energy,
lack of concentration, indecisiveness), stigma toward psychiatric medications or belief in
propaganda against psychiatric medications, low quality-of-life, negative attitudes toward
therapy, job loss due to illness, familial and relationship troubles, lower likelihood of
having family members involved in treatment, forgetfulness, belief in being cured and not
needing medications, perceived ineffectiveness of therapy, misunderstanding of treatment
regimens, self-dosing, or impairment due to alcohol, physical illness, changing patterns of
healthcare delivery, increased medication costs, or mania (Coldham, Addington, &
Addington, 2002; Dunbar-Jacob & Mortimer-Stephens, 2001). The presence of cognitive
deficits, particularly deficits in executive functioning and in verbal memory, has also been
associated with poor functional outcomes (e.g., vocational) in patients with mood
disorders (Depp et al., 2009; Dickerson et al., 2004; Gildengers et al., 2007; Jaeger &
Vieta, 2007). Critically, these cognitive deficits may persist following the resolution of
depressive episodes in some patients, and show worsening with subsequent episodes of
illness (MacQueen et al., 2003). Moreover, cognitive deficits impact negatively on the
outcome of pharmacological and non-pharmacological treatments for mood and related
affective disorders, where the ability to engage in and successfully complete treatment
relies heavily on higher-order cognitive processes (Dunkin et al., 2000; Polak, Witteveen,
Reitsma, & OIlff, 2012). From the perspective of adherence, a study of 100 persons with

BD found that persons who adhered to treatment had fewer comorbidities, more resources
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for coping with stress, and higher contentment with life compared to persons who did not
adhere to treatment (Darling, Olmstead, Lund, & Fairclough, 2008).

Numerous attempts to improve medication adherence in MDD have been reported in
the literature. A recent systematic review of 26 studies of interventions to improve
antidepressant medication adherence found that the most successful interventions were
multifactorial in nature (Chong et al., 2011). These successful interventions employed
strategies involving mental health professionals, education, telephone monitoring of
participants’ progress, ongoing support of participants, participants’ inclusion in the
process of taking medications, and feedback of participant progress to partners in care.
Education alone, without monitoring and feedback, was unsuccessful in boosting
adherence. The authors of the review concluded that better adherence to antidepressant
drug therapy requires behavioural modification through structured programs that reach
beyond didactic education sessions or the provision of reading materials. However, the
authors could not identify the specific components of multifactorial programs that were
the most responsible for improving adherence. No one combination of components
appeared to be optimal for promoting medication adherence (Chong et al., 2011).

Similar programs exist in other areas of medicine. A recent systematic review of
patient support programs included 64 studies across the spectrum of chronic diseases
(Ganguli, Clewell, & Shillington, 2016). Each study described a different program, but
the majority of programs shared similar features such as clinic-based face-to-face support

mechanisms led by allied healthcare professionals (nurses, pharmacists). Other features
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included group teaching, refill reminders, and mailings. Of the 41 programs that
measured adherence, 27 (66%) reported positive outcomes on measures such as pill
counts, ad hoc and standardized adherence questionnaires, prescription refills, and self-
report.

1.3. Partnership in Medication Management/Self-Administered Medication

In this thesis, we evaluated the efficacy of the Partnership in Medication
Management/Self-Administered Medication (PIMM/SAM) program versus standard care
to improve medication adherence in MD (Chapter 2). PIMM/SAM involved individual,
one-on-one sessions between persons with MD and nurses. In PIMM/SAM, study
participants were responsible for taking their medications as prescribed, with education,
help, and support from nurses in interactive sessions. In the sessions, persons with MD
told their nurses about the medications they would administer at home. The nurses gave
these persons educational information about their medications and also discussed
strategies to help them take their medications as prescribed. Participants were also
provided with a choice of notebooks, pens, highlighters, post-its, alarm clocks, checklists,
and referrals to online apps to record information about medications and trigger reminders
to take medications. On each day participants were in the study, they were responsible for
notifying the nurses within an hour of the time when they had to take their medications.
After the notification, the participants met with their nurses and were shown all of the
medications that they were required to take at that time. Participants then identified each

of their medications and described the benefits, purposes, dosage, common adverse
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effects of each medication, and the importance of continuing to take the medications and
following their treatment plans. The main goal of the PIMM/SAM program was to mimic,
as much as possible, in the inpatient setting, the conditions under which participants
would take their medications at home. Accordingly, participants were asked to select
those reminders most consistent with the procedure they would follow at home to remind
themselves to take their medication (i.e., use of an alarm clock). The intent was for
participants to develop an understanding of the importance of taking their medications as
prescribed, as well as a routine to promote continued medication adherence after

discharge into the community.

1.4. Treatment-resistant Depression

A recent analysis of the Global Burden of Disease Study found MDD to have the largest
age-standardized rate of disability-adjusted life-years among 23 different mental,
neurological, and substance-abuse disorders (Whiteford, Ferrari, Degenhardt, Feigin, &
Vos, 2016). While existing antidepressant medications may be effective for many persons
with MDD, provided they adhere to treatment, some estimates suggest slightly under half
of all persons receiving first-line antidepressants will not experience clinical benefits after
treatment (Gartlehner et al., 2008). Additionally, only 33% of persons will fully recover
or remit following first-line treatment (Trivedi et al., 2006). Adverse effects from
antidepressants are many, including headaches, gastrointestinal upset, insomnia,
restlessness, fatigue, anxiety, weight gain, sexual dysfunction, and sedation (Santarsieri &
Schwartz, 2015). Traditional approaches to overcome treatment nonresponse have

12
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included supplementing the first-line treatment with additional medications or switching
to a new medication. The large Sequenced Treatment Alternatives to Relieve Depression
(STAR*D) trial is one example of an initiative designed to provide evidence to guide the
treatment of TRD (Warden, Rush, Trivedi, Fava, & Wisniewski, 2007). Despite such
initiatives, limited evidence is available to guide clinical decision making following initial
treatment failures (Gaynes et al., 2012; Souery, Papakostas, & Trivedi, 2006).

Besides a lack of evidence regarding adequate drug therapy, TRD is a vexing
problem to treat because of disagreement over the diagnostic criteria used to identify the
condition. Consequently, many individuals who are thought to be treatment resistant are
actually misdiagnosed. Disagreement even exists at the fundamental level of how many
failed treatment trials are required before TRD may be considered to be present (Souery
et al., 20006).

Non-drug therapies do exist for TRD. Transcranial magnetic stimulation (TMS) is
one alternative that has shown modest benefits in typically younger individuals with
lower thresholds of treatment resistance and fewer comorbid anxiety or psychotic
symptoms. However, the optimal treatment regimen—i.e., duration, sequential bilateral
stimulation, pulses per session—is unknown (Lee, Blumberger, Fitzgerald, Daskalakis, &
Levinson, 2012). Deep brain stimulation (DBS) to the subgenual cingulate cortex is a
newer potential therapeutic option for TRD. A recent meta-analysis reported high 12-
month response (39.9%; 95% confidence interval [CI]: 28.4% to 52.8%) and remission

(26.3%; 95% CI: 13.0% to 45.9%) rates, and lower 12-month depressive symptoms
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(pooled Hedges g effect size: -1.89; 95% CI=-2.64 to -1.15), in persons treated with DBS
(Berlim, McGirr, Van den Eynde, Fleck, & Giacobbe, 2014). These meta-analytic
findings are preliminary and inconclusive of efficacy because they are based on four
observational studies totaling 66 participants. Information about the adverse effects of
DBS is also limited. A recent crossover RCT comparing DBS of the ventral anterior limb
of the internal capsule versus sham stimulation recruited 25 patients into two-phase study
(Bergfeld et al., 2016). The first phase was a 52-week optimization phase to achieve
stable responses on DBS, followed by the second phase, which was a 12-week double-
blinded crossover of DBS versus sham (only 16 people entered the second phase).
Adverse effects included severe nausea (n =1), suicide attempts (n = 4), and suicidal
ideation (n = 2). More evidence is required to draw firmer conclusions about the efficacy
of DBS to treat TRD.

A recent systematic review (also known as an evidence report) from the Agency for
Healthcare Research and Quality (AHRQ) investigated the efficacy of four non-
pharmacologic therapies in TRD: ECT, repetitive TMS (rTMS), vagus nerve stimulation
(VNS), and cognitive behavioral therapy or interpersonal psychotherapy (CBT or IPT)
(Gaynes et al., 2011). The report concluded that research investigating the effects of non-
pharmacologic interventions on TRD is in its early stages. In terms of efficacy, the results
were limited to a small number of RCTs. Only two RCTs compared nonpharmacological
therapies: one examined ECT versus rTMS and the second investigated ECT versus ECT

plus rTMS. Neither of these RCTs reported any differences in efficacy between the
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treatments. In one RCT involving a group of individuals with MDD or BD, ECT showed
a 9-point decrease in the Hamilton Depression Scale (Hamilton, 1960) (p < 0.05) versus
medications alone. The review identified only one trial of VNS, which was compared to
sham treatment. No statistically significant differences in efficacy or adverse effects were
found between VNS and sham treatment, although the number of withdrawals due to
adverse effects was greater (though not statistically significantly greater) in the VNS

group. The review did not find any trials of CBT or IPT.

1.5. Electroconvulsive Therapy
ECT is another treatment option for TRD. ECT involves the transmission of electric
current through the brain to trigger a brief seizure, change brain chemistry, and reduce
symptoms of TRD. The neurotrophic hypothesis of depression has been cited as the
mechanism by which ECT works (Tunca et al., 2015). In the 1930s, Lazlo Meduna
observed that people who suffered from grand mal seizures did not have schizophrenia.
Hence, he began comparing neuroanatomical differences between the brains of people
who suffered from epilepsy or schizophrenia. Meduna observed a lack of glial cell growth
in the brains of people with schizophrenia; the absence of growth was inversely
proportional to the increase in glial cells that he observed in the brains of people with
epilepsy. These observations led Meduna to conclude that schizophrenia could be treated
with pharmacologically-induced seizures.

Meduna tested his theory by inducing seizures with camphor oil in a catatonic patient
who recovered after five treatments. In the late 1930s, two Italian doctors successfully
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induced seizures with electricity in a person with schizophrenia, who fully recovered after
11 treatments. In the 1940s, ECT was used in the United States.

Since the initial years of ECT treatment, researchers have studied ways to improve
the seizure induction and reduce adverse effects. Today, many different ECT modalities
exist, including pulse shape (shift from sine wave to rectangular, pulse width [brief to
ultrabrief] and electrode placement (bilateral [BL], unilateral [UL]). Also, ECT is
delivered under general anesthesia and patients are provided with muscle relaxants to
prevent bone fractures (Dougherty & Rauch, 2007).

Besides the neurotrophic hypothesis, researchers have put forward many additional
explanations for ECT’s mechanism of action. Neurogenesis is one such explanation. ECT
appears to have an impact on neuronal structures, with the shocks from treatment having
been observed to increase subgranular zone precursor cell proliferation in the monkey
hippocampus. Also, PET studies have shown relations between antidepressants and
increased metabolism in the left subgenual anterior cingulate cortex (ACC) and
hippocampus (Angela Merkl, Heuser, & Bajbouj, 2009).

Brain-derived neurotrophic factor (BDNF) has been shown to be a component in the
pathogenesis of MD. Peripheral BDNF levels are generally lower in MDD and BD.
Evidence has shown that BDNF levels improve in tandem with the amelioration of
symptoms in persons with MD (Hashimoto, 2010). Therefore, research has sought to
explore the possibility of a positive association between ECT and BDNF levels in persons

with MD (Bouckaert et al., 2014). However, current results are not promising. For
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example, no links have shown between val66val or met versions of the BDNF
polymorphism and mood outcomes following ECT (Bennett, Currie, Fernie, Perrin, &
Reid, 2016). Also, research has found that hippocampal increases in volume post-ECT
were independent of sSBDNF and depressive symptomatology (Bouckaert et al., 2016). A
recent review concluded that ECT in humans might boost BDNF concentrations, but such
increases are not clearly connected to behavioural changes (Polyakova et al., 2015). This
conclusion has been echoed by other researchers (Brunoni, Backen, Machado-Vieira,
Gattaz, & Vanderhasselt, 2014).

Further explanations for the mechanism of ECT relate to increased depletion of
inhibitory neurotransmission (y-aminobutyric-acid [GABA]) in the cortical network,
which can promote antidepressant and anticonvulsive properties. Also, the electrical
discharge from treatment may stimulate monoamine neurotransmitter systems such as
dopamine, serotonin, and norepinephrine, or the discharge may promote cell proliferation
related to neuroplasticity (the “anticonvulsive hypothesis”). ECT may also restore
hypothalamic—pituitary—adrenal axis abnormalities or affect the subgenual cingulate gyrus
(SCG), including Brodmann's area 25 and parts of 24 and 32, which demonstrated
abnormal metabolic activity in persons with MDD (A. Merkl, Heuser, & Bajbouj, 2009;
Angela Merkl et al., 2013).

ECT has evoked diametrically opposed reactions from different quarters of the
clinical community, with some clinicians concerned about potential adverse effects, while

others believe it is efficacious and safe (The UK ECT Review Group, 2003). In current
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clinical practice, ECT prompts a generalized seizure via the delivery of an electrical
current to the brain, with leads positioned to the scalp and skull unilaterally or bilaterally.
The traditional placements of the leads were bitemporal (or bifrontotemporal or simply
bilateral) and right unilateral; more recently, clinicians have been using bifrontal
placement. The positioning of the leads affects treatment efficacy and the possibility of
experiencing cognitive adverse effects (Kellner, Tobias, & Wiegand, 2010). Common
adverse effects from ECT include headache, muscle ache, and nausea. Some ECT
recipients experience acute confusion for 30 to 60 minutes post-ECT, largely due to the
combined effects of the ECT itself and the anesthesia (Department of Psychiatry,
Available at: http://www.psych.med.umich.edu/ect/common-side-effects.asp. Accessed
on July19).

Meta-analyses have reported benefits for ECT in the treatment of TRD. A pivotal
meta-analysis from the United Kingdom found that real ECT was more effective than
simulated ECT (six trials, 256 patients) or drug therapy, with bilateral ECT being more
effective than unipolar ECT (22 trials, 1408 participants) (The UK ECT Review Group,
2003). In another meta-analysis, brief right unilateral ECT was statistically significantly
more efficacious for depression than ultrabrief right unilateral ECT (standardized mean
difference: 0.25; 95% CI: 0.08 to 0.41), although ultrabrief had a lower remission rate
than brief (odds ratio: 0.71; 95% CI: 0.51 to 0.99) (Tor et al., 2015).

Meta-analyses have also found that persons who undergo ECT may experience

cognitive deficits as adverse effects of ECT. The evidence of cognitive deficits from these
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meta-analyses is limited, though, because the number of cognitive domains examined was
small (i.e., four domains only [retrograde memory, anterograde memory—Iearning,
anterograde memory—delayed recall, global cognitive function]) (Tor et al., 2015), or
studies with substantial clinical heterogeneity were combined under single cognitive
domains (Semkovska & McLoughlin, 2010). Alternative explanations suggest that some
reports of memory loss following ECT may be manifestations of somatoform disorders
(Fink, 2007).

In one of these meta-analyses (Tor et al., 2015), the authors set-out to examine the
comparative efficacy of brief pulse versus ultrabrief pulse right unilateral ECT. Cognitive
function was a secondary outcome of the review and the authors grouped the
neuropsychological instruments used in the included studies into the four domains
mentioned in the previous paragraph. The initial literature search yielded 644 references
after removal of duplicates and seven studies (5 RCTs, 2 observational) were included in
the review. The summary standard mean differences (SMDs) for cognitive function all
favoured ultrabrief pulse ECT: retrograde memory (SMD: 0.38; 95% CI: 0.15 to 0.61 [5
studies]); anterograde memory—Iearning (SMD: 0.45; 95% CI: 0.22 to 0.68 [2 studies]);
anterograde memory—delayed recall (SMD: 0.56; 95% CI: 0.40 to 0.73 [3 studies]);
global cognitive function (SMD: 0.36; 95% CI: 0.09 to 0.63 [2 studies]).

In the other meta-analysis (Semkovska & McLoughlin, 2010), the authors’ primary
research question was to examine the evidence for cognitive impairment following ECT.

The authors identified 1,525 articles after removing duplicates and included 84 studies in
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the review. The articles contained 22 standardized neuropsychological tests spread over
eight cognitive domains (global cognitive status, processing speed, attention/working
memory, verbal episodic memory, visual episodic memory, spatial problem solving,
executive functioning, intellectual ability). The authors created 24 strata based on the type
of test and grouped the studies into one or more of these strata. The strata were further
sub-divided into three time periods based on the interval between the final ECT session
and the last administration of a cognitive test (0 — 3 days, 4 — 15 days, > 15 days).
Statistically significant decreases in cognitive performance were observed in the 0 — 3 day
period in 72% of the variables, with effect sizes (Cohen’s d) ranging from -1.10 (95% CI:
-1.53 t0 -0.67) to -0.21 (95% CI: -0.40 to 0.01). In the 4 to 15 period, only one result
suggested the presence of cognitive impairment (verbal paired associates delayed recall:
Cohen’s d: -0.36; 95% CI: -0.62 to -0.10 [4 studies]). Beyond 15 days, no results

indicated the presence of cognitive impairment.

1.6. Cognition

Cognition concerns the mental processes required to gain knowledge and understanding
from thoughts, experiences, and senses. Cognition also involves remembering knowledge
and understanding, and being able to reason. Due to the multidimensionality of cognition,
the construct has been divided into several domains. To assess cognition, many
questionnaire-based and task-oriented instruments have been developed over time to
measure cognitive processes in specific domains, as well as globally. The National
Institutes of Health has identified 74 different instruments to measure cognition.
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Cognitive deficits have been found in many psychiatric disorders, including
schizophrenia, unipolar depression, obsessive-compulsive disorder, posttraumatic stress
disorder (PTSD), attention-deficit/hyperactivity disorder, and borderline personality
disorder {(Hart et al., 2008; Hasselbalch, Knorr, Hasselbalch, Gade, & Kessing, 2012;
Iorfino et al., 2016; Murrough, lacoviello, Neumeister, Charney, & losifescu, 2011;
Parlar, 2015; Parlar, Frewen, Oremus, Lanius, & McKinnon, 2016a; Polak et al., 2012)}.
Over the last 25 years, researchers have become interested in the neurobiology of
cognition as a means of understanding the biological and pathophysiological processes
linking cognition and psychiatric disorders (Brunoni et al., 2014; Lanius, 2015; Murrough
et al., 2011; Parlar, 2015; Williams et al., 2016). Neurobiological evidence is starting to
accumulate in the literature, thereby allowing researchers to gain greater insights into the
interplay between MD and cognition. This evidence is generating new research as well,
with one example being the use of brain circuit functioning to define new dimensions of
psychopathology and develop a neural circuit taxonomy for mental disorder (Williams et
al., 2016).

Cognitive deficits are manifested in persons with MDD. Cognition-related symptoms
such as reduced ability to think, loss of concentration, or difficulty in decision making are
hallmarks of MDD. Neuropsychological tests have shown people with MDD, compared
to non-depressed controls, perform more poorly on the Trail Making Test, the Symbol
Digit Modalities Test, and the Stroop test (Hasselbalch et al., 2012). Research has shown

a relation between memory deficits and early depressive symptoms. Deficits in verbal
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memory have been associated with the development of depressive symptoms (Iorfino et
al., 2016). Additionally, researchers have reported a relation between a decline in
executive function and more persistent depressive symptoms (Iorfino et al., 2016).
Dysfunctional prefrontal-subcortical circuitry and associated challenges in emotion
control are believed to explain cognitive deficits in persons with MDD (Murrough et al.,
2011). The recent International Study to Predict Optimized Treatment in Depression
(iISPOT-D) trial found that 8-week acute treatment with escitalopram, sertraline, or
venlafaxine extended-release did not improve cognitive performance in attention,
response inhibition, verbal memory, decision speed, and information processing, even in
persons whose depression remitted (Shilyansky et al., 2016).

A meta-analysis by Rock et al., 2014 searched PubMed and Google Scholar between
1980 to December 2012 and included 24 studies comparing currently depressed patients
to healthy controls and six studies comparing remitted depressed patients to healthy
controls. The authors reported moderate deficits in memory, executive function and
attention (Cohen’s d effect sizes ranging from -0.34 to -0.65) in currently depressed vs.
healthy controls; and memory deficits (Cohen’s d ranging from 22 to 0.54) in remitted
depressed patients. However, the I? for sixteen out of twenty four studies pool results
range from 56 to 82 indicating substantial statistical heterogeneity between studies.
Another meta-analysis by Lee et al., 2011 searched PubMed and PsychInfo databases
from 1990 to February 2011 summarizing 13 studies. The authors reported that patients in

their first episode of depression performed worse than healthy controls in attention (SMD:
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0.36, 95% CI: 0.13-0.59; IZZO%), working memory (SMD: 0.16, 95% CI: -0.20 - 0.51;
Iz=6l%), verbal learning and memory (SMD: 0.13, 95% CI: 0.18-0.45; Iz=81%), visual
learning and memory (SMD: 0.53, 95% CI: -0.05 — 1.11; I’=88%). Unfortunately, the
heterogeneity of the pooled results for working memory, verbal and learning memory and
visual and learning memory heterogeneity range from 61% to 88% which warns caution
in interpreting the findings. In addition, a meta-analysis from Wagner et al., 2012
included 15 studies investigating severity of executive dysfunctions in persons with MDD
in comparison to healthy controls and 3 before and after antidepressant treatment studies.
The authors found that healthy controls had better cognitive functioning than persons with
MDD in semantic and phonemic memory 0.92 SD and 0.71 SD, I’=52%; Stroop
interference test 1.18 SD, Trail Making Test B 1.109 SD. These previous meta-analyses
did not strictly adhere to PRISMA guideline, nor did they evaluate the the risk of bias
and did not measure the strength of evidence. Interpretation of these findings of should be
done with caution due to moderate to high levels of heterogeneity (> 50%).

The primary cognitive deficits in BD are learning and memory, working memory,
attention, inhibition, and cognitive control (I. E. Bauer et al., 2016). Functional
neuroimaging has traced the potential source of these deficits to changes in neural activity
in prefrontal, cingulate, and limbic regions, which occur during response inhibition,
cognitive control, and affective processing (J. Bauer et al., 2009). In persons who are
genetically predisposed to BD, inflammatory mediators and oxidative stress dysregulate

hormonal, metabolic, and circadian homeostasis to increase susceptibility to (and severity
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of) the disease (Muneer, 2016). Compared to controls, persons with BD have shown
poorer cognitive performance on the DigitSpan Backwards, DigitSpan Forwards, Trail
Making Test, and Stroop test (Torrent et al., 2006). A meta-analysis of 45 studies and 18
cognitive variables found that medication use contributed to psychomotor slowing in

persons with BD (Bora, Yucel, & Pantelis, 2009).

1.7. Mood Disorders and Post-traumatic Stress Disorder

Persons with MD or post-traumatic stress disorder (PTSD) display impaired performance
on the same fronto-temporally mediated cognitive functions, including executive
functioning, verbal recollective memory, attention, and processing speed (Parlar, Frewen,
Oremus, Lanius, & McKinnon, 2016b). A meta-analysis of 18 studies showed that
persons with PTSD displayed poorer executive functioning than controls (Polak et al.,
2012). A different meta-analysis of 113 studies comparing persons with MDD to controls
also found poorer executive functioning in the diseased group (Snyder, 2013). Indeed,
many persons with MDD report a history of trauma. In a sample of 2,000 persons with
anxiety or depression, 91.2% claimed to experience a traumatic or troublesome past event
(Spinhoven et al., 2014).

Brain alterations in the neural correlates of social cognition—empathy toward
others—are evident in persons with MD and PTSD. Specifically, these alterations
concentrate in the areas of higher-order cognitive and affective processing, e.g.,
dorsolateral prefrontal cortex, ventromedial prefrontal cortex anterior cingulate cortex,
the amygdala, and the temporoparietal junction (Parlar, 2015).
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Dissociation is another common feature of MD and PTSD (Parlar et al., 2016b).
Dissociation is characterized by a lack of connectivity between a person’s thoughts,
memory, and identity. In a recent study of 23 persons with MDD and a trauma history,
dissociation was found to be a transdiagnostic risk factor for neuropsychological
dysfunction. Derealization was associated with poorer verbal and visuospatial memory
recognition, while depersonalization was associated with slower processing speed (Parlar
et al., 2016b).

Further work has shown connections between the insula, amygdala, and the
pathophysiology of PTSD in non-dissociative and dissociative subtypes (PTSD+DS)
during symptom provocation. Relative to controls, persons with the dissociative and non-
dissociative PTSD subtypes showed increased insula connectivity, either to basolateral
amygdala clusters in both hemispheres (non-dissociative) or the left basolateral amygdala
complex (dissociative). Persons with dissociative PTSD demonstrated increased insula
subregion connectivity to the left basolateral amygdala compared to persons with non-
dissociative PTSD (Nicholson et al., 2016).

In many studies of MD, the presence of trauma is not well studied. In
Chapter 2, our analyses of the impact of PIMM/SAM on medication adherence included

adjustment for the presence of PTSD.

1.8. Systematic Review and Meta-analysis of the Effects of ECT on Cognition
Due to continuing uncertainty over the impact of ECT on cognition in persons with TRD,
a systematic review and meta-analysis was conducted on this topic. Chapter 4 reports the
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results of this review and meta-analysis. The last review in this area was published in
2015 (Tor et al., 2015); however, this review and meta-analysis was narrowly focused on
comparing two specific types of ECT, namely ultrabrief versus brief pulse ECT, and
therefore did not cover the full spectrum of literature on cognitive performance post-ECT.
In fact, this previous meta-analysis considered cognition only as a secondary outcome,
whereas the meta-analysis reported in this thesis examined cognitive performance post-
ECT as the primary outcome.

A large-scale meta-analysis investigating ECT and cognition was published in 2010
(Semkovska & McLoughlin, 2010). This review reported that worsening cognitive
performance was limited to three days post-ECT; however, the reviewers meta-analyzed
studies by cognitive test within specific cognitive domains, thus overweighting studies
that included multiple cognitive tests for the same domain. Additionally, the reviewers
did not appear to consider inter-study differences in areas such as study samples or ECT
modality when deciding which studies to include in the meta-analysis.

The meta-analysis reported in Chapter 4 provides an updated literature search and
meta-analysis that considers all of the relevant literature through August 2015. The
review focuses on two widely-defined ECT modalities, namely bilateral and unilateral
ECT to treat persons with TRD, and seeks to investigate differences in cognitive
performance (by cognitive domain) between persons receiving these therapies at several
time points: pre-ECT, 1-7 days post-ECT, 8-30 days post-ECT, 31-183 days post-ECT,

and 184-365 days post-ECT. The meta-analysis avoids overweighting studies by
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including studies only once in each possible analytical stratum (cognitive domain/time
point).

Unlike the two other meta-analyses discussed above (Semkovska & McLoughlin,
2010; Tor et al., 2015), the meta-analysis in Chapter 4 assesses the risk of bias of all
included studies and grades the strength of evidence for impaired cognitive performance
by cognitive domain. Risk of bias and grading the strength of evidence are essential
components of assessing the body of knowledge on a topic because conclusions about the
evidence must be filtered by the degree to which the studies’ results are valid and
convincing. The reporting of results is incomplete unless reviewers address the
underlying validity of the included studies.

The systematic review and meta-analysis protocol has already been published (C.
Oremus et al., 2015), as has some preliminary methods work examining interrater and
test-retest reliability in ECT reviews (M. Oremus, Oremus, Hall, & McKinnon, 2012)

(see Chapter 3).

1.9. Interrater and Test-retest Reliability in ECT Reviews

One of the studies reported in Chapter 3 (M. Oremus et al., 2012) examined the inter-rater
and test-retest reliability of risk of bias assessments conducted by inexperienced student
raters. The raters received a training session on risk of bias assessment and independently
rated this risk for 13-20 articles that were relevant to the topic of the systematic review
and meta-analysis reported in Chapter 4. The findings suggested the need for raters to be
trained in the assessment of risk of bias. Therefore, to prepare for the review reported in
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this thesis, raters were trained in the use of risk of bias assessment tools and they received
instruction on the nuances of study design to enable them to validly extract data from the

included studies.

1.10. Evidence-based Medicine
The approach adopted here relies heavily upon the principals of evidence-based medicine
(EBM). Specifically, EBM, sometimes referred to as evidence-based practice, involves
the use of the best available healthcare evidence to inform clinical practice and health
policymaking (Sackett, Rosenberg, Gray, Haynes, & Richardson, 1996). From a clinical
perspective, practitioners of EBM will use healthcare evidence in the form of systematic
reviews and meta-analyses, randomized controlled trials, and observational studies to help
determine the most appropriate means of treating individual patients. This evidence is not
meant to be a substitute for the clinicians’ own experience and knowledge, nor is it
intended to trump patients’ own values or thoughts regarding treatment. Systematic
reviews often serve as the basis for developing clinical practice guidelines. For example,
a large systematic review of dementia medications (Raina et al., 2008) provided the
American College of Physicians and the American Academy of Family Physicians with
the evidence to develop guidelines for the pharmacologic treatment of dementia (Qaseem
et al., 2008).

In the policy realm, many jurisdictions with publicly-funded healthcare systems have
embraced EBM to help guide reimbursement decisions for drug and non-drug health
technologies. The National Institute for Health and Care Excellence (NICE) in England
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and Wales is a prime example of an organization whose mission includes the
development of technology assessments to recommend whether the National Health
Service (NHS) should start paying for (list) new health technologies or cease paying for
(delist) existing technologies (National Institute for Health and Care Excellence (NICE),
2016). In Canada, the Canadian Agency for Drugs and Technologies in Health (CADTH)
(Canadian Agency for Drugs and Technologies in Health (CADTH), 2016) and its
Common Drug Review (CDR) (Canadian Agency for Drugs and Technologies in Health
(CADTH), 2014) produce similar assessments and recommendations. However, the NHS
must list or delist health technologies based on NICE recommendations, while provincial
governments in Canada may voluntarily decide whether to follow CADTH or CDR
recommendations.

EBM has not escaped criticism. Critics have wondered whether an emphasis on
clinical evidence would diminish the value of basic science and physicians’ accumulated
practical experience. Another concern has been the extent to which evidence from the
atypical patients commonly recruited into medical studies applies to the patients regularly
seen in the average physician’s practice. Health policy analysts sometimes point to EBM
as a means of controlling healthcare costs, with the provision of good health care being a
secondary aim (Greenhalgh, Howick, & Maskrey, 2014).

Much of the tension in EBM surrounds the ‘communal’ aspect of the best available
evidence versus the ‘individual” aspects of the physician’s own expertise or the needs of

specific patients requiring treatment (M. R. Tonelli, 2011). Attempts to reconcile the
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communal and individual components of EBM are ongoing through dialogue and
discussion, and the differences between the two camps are less exaggerated than often
thought (Dickersin, Straus, & Bero, 2007; McCartney, Treadwell, Maskrey, & Lehman,
2016; M. Tonelli & Guyatt, 2016). In 2007, the British Medical Journal rated EBM as one
of the 15 greatest medical breakthroughs in the last century-and-a-half, along with the
development of anesthesia, antibiotics, the Pill, and vaccines (British Medical Journal,
2016).

EBM replaced a regime where medical evidence played a relatively minor role in
guiding healthcare practice and policy. However, other practice and policy guides, such
as conventional wisdom, physicians’ experience, and good basic science, were not always
enough to establish the efficacy of treatment. For example, over the last two decades,
evidence from high-quality randomized controlled trials has overturned entrenched
beliefs about the efficacy of encainide and flecainide to treat asymptomatic arrhythmias,
and the lack of efficacy of beta-blockers to treat heart failure (M. Tonelli & Guyatt,
2016).

In psychiatry, EBM was initially regarded with skepticism. The subjective nature of
most psychiatric symptomatology led to the belief that research evidence could not be
easily applied to the average patient. Further, the lack of evidence in favour of many
second- or third-generation psychiatric medications produced contradictory conclusions:
policy makers argued for continued funding of first-generation medications only, while

proponents of newer medications pointed out methodological flaws in research studies as
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a rationale for giving second- and third-generation medications further consideration
(Emsley & Hawkridge, 2009). Despite the initial skepticism, an emerging consensus has
arisen in psychiatry to include the best available research evidence in the clinical
decision-making mix. Gray and Pinson described EBM for psychiatric audiences over ten
years ago (Gray & Pinson, 2003), a British-based journal called Evidence-based Mental
Health (http://ebmh.bmj.conm/) is in its nineteenth volume of publication, and new
methodological advances aimed at research synthesis in psychiatry emerge regularly (e.g.,
see recent work on the use of Bayesian statistics to analyze antidepressant trials in anxiety
disorders (Monden et al., 2016)).

Systematic reviews are a form of literature search employed in EBM. Unlike basic
literature searches, systematic reviews are rigorous and transparent literature searches
guided by explicit research questions and formalized methodological procedures.
Systematic reviews are undertaken to answer clinical research questions by searching for,
obtaining, and summarizing all of the available evidence on the topics of interest.
Additionally, systematic reviews rate the quality of the evidence to account for the fact
that study quality affects the conclusions one can draw from the evidence. The Cochrane
Collaboration (Higgins & Green, 2016) and the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines (Moher, Liberati, Tetzlaff, Altman, &
PRISMA Group, 2009) outline the specific methods for systematic reviews. Meta-
analyses are a type of systematic review that involves the statistical combination of

results from individual studies to obtain a single summary estimate of effect across all
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studies (Borenstein, Hedges, Higgins, & Rothstein, 2009). The work presented here
incorporates each of these approaches, with the aim of informing clinical practice in the
area of TRD. The results of the systematic review and meta-analysis may suggest to
clinicians that certain types of ECT may entail more cognitive risks than other types.
Therefore, clinicians can avoid the riskier types of ECT unless one of these types is
specifically required to treat an individual patient.

For PIMM/SAM, the results of the RCT could point to a program that might boost
medication adherence in persons admitted to an inpatient mood disorders program. Health
professionals and partners in care may wish to emulate PIMM/SAM in their institutions if

the final results of the RCT are favourable to this program.
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CHAPTER 2:
PARTNERSHIP IN MEDICATION MANAGEMENT (PIMM): THE EFFECTS
OF ONE-ON-ONE MEDICATION TRAINING ON MEDICATION ADHERENCE

IN PATIENTS WITH MOOD DISORDERS: A PILOT STUDY
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Foreword to Chapter 2
This chapter describes a pilot randomized controlled trial that is part of a sequential
explanatory mixed-methods study investigating the effect of a novel personalized one-on-
one medication training approach for persons with mood disorders. Failing to take
medications as prescribed is a common risk factor for treatment failure in mood disorders.
Antidepressants and lithium are common and effective treatments for mood disorders
(MD). The efficacy of these medications, as reported in clinical trials, however, differs
from clinical experience, a finding attributed in large part to non-adherence. From a
scholarly perspective, little work has examined the efficacy of medication adherence
programs in MDs, despite the fact that research in other disease areas suggests that
medication training can improve adherence.

The work in chapter 2 has been submitted in July 24, 2016 to the BioMed Central
(BMC) Pilot and Feasibility Studies. Chapter 2 contains the final manuscript that has been

submitted to the journal.
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Abstract

Background: Mood disorders (MD), including major depressive disorder, bipolar
disorder, and dysthymia/persistent depressive disorder are among the most common
mental health conditions in Canada. High levels of medication non-adherence affect
negatively treatment efficacy. We investigate the feasibility of conducting a sequential
explanatory mixed-methods study, involving a 12-month randomized controlled trial
(RCT) examining the effect of a partnership in medication management/self-administered
medication (PIMM/SAM) program versus standard prescribing practice (SPP) on
medication adherence in persons with MD.

Methods: We recruited English-speaking persons, aged 18 years or older with a primary
diagnosis of bipolar disorder I or II, major depressive disorder, or dysthymia from an
inpatient mood disorders unit. We excluded persons with cognitive impairment,
significant suicidal or homicidal risk, or brain injuries. Participants were randomized to
the PIMM/SAM or SPP group and assessed at baseline. A second assessment occurred
within two days of discharge. The primary outcome was medication adherence, assessed
using the Medication Adherence Rating Scale (MARS) and the Beliefs about Medications
Questionnaire (BMQ). Secondary outcomes, assessed using a battery of scales, included
anxiety, depression, dissociation, self-efficacy, psychiatrist-patient relationship, and

health-related quality-of-life. For each scale, we regressed change scores (pre-discharge —
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baseline) onto participants’ group assignments to obtain mean change score differences
(MCSD) between groups.

Results: Seven participants randomized to PIMM/SAM and five participants randomized
to SPP (out of eight initially randomized to each group) completed the baseline and pre-
discharge interviews. Between-group differences on the MARS were not statistically
significant. However, relative to participants in the SPP group, participants in the
PIMM/SAM group held fewer negative beliefs about medications (MCSD: -4.9; 95%
confidence interval: -9.0 to -0.8) and had lower depersonalization (MCSD: -3.7; 95%
confidence interval: -6.7 to -0.8) scores on a transdiagnostic measure.

Conclusions: This study provides the first evidence demonstrating the feasibility of
conducting an RCT to evaluate the impact of a medication education program on
treatment adherence in persons with MD. The pilot work described in this paper
generated lessons to carry forward to the RCT, including sample size targets, adaptations
to staff workflow to enable program implementation, and staff input into training.

Trial registration: ClinicalTrials.gov identifier: NCT02285608; Registration date: October
28,2014

Keywords: Mood disorders, Medication adherence, Medication education program
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Background

Mood disorders (MD), including Major Depressive Disorder (MDD), bipolar disorder
(BD), and dysthymia/persistent depressive disorder (American Psychiatric Association,
2013) are among the most common mental health conditions in Canada. Health Canada
reported a lifetime prevalence of MD of 12.6% (Health Canada, 2002). Persons with
mood disorders experience changes in many areas, including alterations in behaviour,
cognitive/body functions, thoughts, studies/education, and family and social interactions
(American Psychiatric Association, 2013). Financially, MD is associated with lost
workplace productivity, high healthcare costs, and significant loss of income affecting
families and the economy. The cost of medication also affects family finances (Health
Canada, 2002). According to the World Health Organization (WHO), depression—a
major MD—is a leading cause of global disability. Approximately 350 million people
suffer from depression worldwide (World Health Organization, 2008). For BD, the
lifetime prevalence inl1 countries ranges from 0.1% in Nigeria to 3.3% in the United
States (Merikangas et al., 2007).

In addition to their core affective components, mood disorders are associated with
cognitive deficits that persist following the resolution of major depressive episodes in
some patients, and show worsening with subsequent episodes of illness (MacQueen et al.,
2003). Critically, cognitive dysfunction impacts negatively on the outcome of

pharmacological and non-pharmacological treatments for mood and related affective
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disorders. This occurs primarily when the ability to engage in and successfully complete
treatment relies heavily on cognitive processes (Dunkin et al., 2000; Polak et al., 2012)

Despite the availability of numerous psychopharmacological treatments, evidence
indicates that only 60 to 70% of persons who tolerate anti-depressants will respond to
first-line drug therapy for MDD (Souery et al., 2006). Lithium is a common and effective
treatment for BD. However, the efficacy of anti-depressants or lithium reported in clinical
trials differs from clinical experience (Rosa et al., 2007). Various factors such as non-
adherence to treatment, poor tolerability to medications, and medical and psychiatric
comorbidities have been related to treatment non-response or treatment failure in
depression (Nemeroff et al., 2003).

The WHO defines treatment adherence as “the extent to which a patient follows
medical instructions” (World Health Organization, 2008). This definition also refers to
various health-related behaviours that extend beyond taking medications, including
seeking medical attention, filling prescriptions, proper medication intake, and attending
follow-up appointments. The WHO also recognizes the importance of the quality of the
relationship between patients and healthcare providers in treatment adherence (World
Health Organization, 2008).

Premature discontinuation of treatment for mood disorders is common. Lengthily
treatments, patients’ beliefs about medications, a lack of knowledge about the purposes of
medications/treatments, benefits, dosages, and adverse effects, as well as the relationship

between patients and healthcare providers, all affect treatment continuation [3].
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Objectives

Here, we investigate the effect of a novel one-on-one nurse-led medication training
program called Partnership in Medication Management/Self-Administered Medication
(PIMM/SAM) on medication adherence in persons with MD. We developed a sequential
explanatory mixed methods study involving a 12-month randomized controlled trial
(RCT) to quantitatively investigate the differences between PIMM/SAM versus standard
prescribing practice (SPP) on medication adherence in persons with MD. Diagnostic
status was confirmed using a semi-structured diagnostic interview that also established
the presence of common co-morbidities (e.g., PTSD).

We will conduct the qualitative portion of the study following the completion of the
RCT. For the qualitative portion of the study, we will randomly recruit a purposeful
sample of participants who scored seven or less on the Medication Adherence Rating
Scale (MARS) during the clinical trial. The qualitative portion of this study will explore
the reasons for low medication adherence and the factors that might explain the
differences and similarities in medication adherence, beliefs and knowledge about
medications, patient-psychiatrist or patient-therapist relationship, and satisfaction with
quality of care. We will also investigate the participants' own personal experiences and
views regarding inpatient and outpatient programs, services, and care, and any medication
training or instruction they received during hospitalization or visits to the outpatient
clinic. Lastly, we will examine if the medication training or instruction that participants

received helped them to feel more confident or empowered to take more responsibility for
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their medication, health and well-being after hospitalization. Additional qualitative
questions will be generated based on the quantitative findings, current knowledge or
research on mental health and medication adherence, and comments or observations from
study participants.

Furthermore, we will conduct a health economics assessment from the health system
perspective. The health economics assessment will investigate the costs of first re-
hospitalization, length of re-hospitalisation, daily use and costs of direct medical
resources between each study group.

From the start of RCT, we monitored the recruitment and retention of participants,
the study process, and the conduct of the study. This monitoring was important because
potential decreases in cognitive abilities (e.g., decreased concentration, difficulty in
making decisions, and decreased memory) among persons with MD could affect
participation in the study. Further factors that could affect participation in this population
include irritability, lack of energy, decreased drive to engage in activities, decreased
enjoyment and interest in previous activities, the presence of persecutory delusions, and
the presence of other negative symptoms such as a lack of eye contact and unemotional
speech (Ahern, McKinnon, Bieling, McNeely, & Langstaff, 2016). In our experience, we
have found that some inpatients may also misunderstand the benefits and harms of
participating in research. For example, inpatients may agree to participate in studies
because they believe doing so will provide them with a better standard of care. Others

may believe a refusal to participate could adversely affect their treatment or create
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antagonism with hospital staff. A clear explanation of the informed consent process
typically clarifies these issues, but may lead to reversals in the decision to participate.

We developed a study protocol, case report forms and training materials for study
participants and clinical staff (e.g., guidelines, checklists, instruments and advertisement),
and we trained the clinical staff from the MD inpatient unit to assist with identification,
training, and monitoring of participants. In addition, we created a computer-generated
randomization sequence and recruited participants into the study. The primary outcome is
medication adherence and the secondary outcomes include anxiety, depression, negative
and positive beliefs about medication use, dissociation, self-efficacy, participant-
psychiatrist relationship, and health-related quality-of-life (HRQoL). To the best of our
knowledge, no other study has examined the impact of this type of personalized and
interactive daily one-on-one medication education program on medication adherence in
persons with MD. At the same time, we are investigating the personal, financial,
psychological and social reasons behind poor adherence.

We felt a pilot study was necessary given the challenges inherent in recruiting and
following a group of persons with MD. Some challenges include potentially high levels of
distractibility, illness-related decreases in motivation and/or energy, or itinerancy at
follow-up. Recruitment and retention may also be affected by changes in cognitive
functioning, which persons in our study population can experience. Some of the lessons
learned during this pilot study enabled us to modify the original protocol and promote

both recruitment and retention of participants in our study.
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We have registered the RCT protocol at ClinicalTrials.gov (identifier: NCT02285608)
and we report the pilot results in line with the CONSORT guidelines for reporting RCTs

(Additional file 1) (Moher et al., 2010).

Methods

Study Setting and Participants

We recruited participants aged 18 years or older from the inpatient unit of the Mood
Disorders Program at St. Joseph’s Healthcare Hamilton (Hamilton, Ontario, Canada). The
inpatient unit houses 24 beds and provides clinical care and treatment for persons with
MD. The unit also prepares inpatients to return to the community. The inpatient program
employs treatments such as pharmacotherapy, stress management, individual and group
psychological therapy (i.e., cognitive behaviour therapy), recreational, physical,
occupational and arts therapy, and provides supports around activities of daily living.
Eligible participants had a primary diagnosis of BP I or I, major depressive disorder, or
dysthymia/ persistent depressive disorder (American Psychiatric Association, 2013). We
used the Mini International Neuropsychiatric Interview (MINI) to confirm diagnosis
(Lecrubier et al., 1997; Sheehan et al., 1998). Participants also had to speak, read and
understand English. We excluded persons with significant suicidal or homicidal risk, any
medical condition known to affect the brain, or acquired brain injury. The attending
psychiatrists reviewed the Montreal Cognitive Assessment (MOCA) (Nasreddine et al.,
2005) scores and made the final determination of eligibility for each participant.
Recruitment and Study Implementation
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Recruitment for this parallel group, 1:1 allocation began in January 2015. Recruitment is
ongoing and we are reporting our experiences with the study after having enrolled 16
participants by the end of May 2015. Our early experience with recruitment and follow up
required the submission of three ethics amendments and the re-thinking of some study
processes. These endeavours convinced us to assess the operationally of the study
processes, analyse the existing data, and based on our results to continue to move forward
with further recruitment.

Attending physicians assigned to the inpatient unit identified potential participants
based on the inclusion/exclusion criteria. Trained staff met with potential participants to
conduct the screening MOCA. CO administered written informed consent to eligible
participants. Once consent was obtained, CO booked an appointment to meet with the
study participant the next day to conduct the baseline interview. CO also contacted an
independent hospital administrative assistant to determine group allocation. Only the
independent hospital administrative assistant had access to the computer-generated
randomization list. The next day, CO met with the study participant to administer the
baseline interview and disclose the group allocation. She trained the nurses and provided
them with guidance to ensure the implementation of the proper program for each
participant. Once attending psychiatrists determined a participant would be discharged,
nursing staff informed CO, who would administer the pre-discharge (follow-up) interview

within two days of discharge.
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A co-investigator (MO) independently developed the 1:1 randomization sequence
using SAS v9.4 (The SAS Institute, Cary, NC). The list was emailed directly to the
independent hospital administrator assistant and it was not shown to the hospital-based
investigators (CO< SS< MCM). The administrative assistant kept the sequence in a
locked cabinet to preserve allocation concealment. Due to the nature of the interventions,

the study was un-blinded following participants’ allocation to the study groups.

Programs

Intervention (PIMM/SAM)

PIMM/SAM involves individual, one-on-one sessions between participants and nurses.
At the first education session, nurses and CO met with participants and asked how they
administered medications at home (e.g., blister pack). At the same session, the nurses
gave participants information about the appearance, dosage, purposes, benefits, common
adverse effects, and administration schedules for each medication. CO sat in on each
nurse’s first education sessions to observe, provide guidance, and ensure proper program
delivery. During the first education session, CO and participants discussed the goals and
steps of the program, strategies to improve medication adherence and established
reminders to take medications as prescribed, both in the hospital and at home. Participants
were also provided with a choice of notebooks, pens, highlighters, post-its, alarm clocks,
checklists, and referrals to other sources (i.e., online apps) to record information about
medications and trigger reminders to take medications. CO also encouraged participants
to write down and study all relevant information about their medications. Following the
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education session, participants were responsible for notifying the nurses within an hour of
the time when they had to take their medications. After the notification, the participants
met with their nurses and were shown all of the medications that they were required to
take at that time. Participants then identified each of their medications and described the
benefits, purposes, dosage, common adverse effects of each medication, and the
importance of continuing to take the medications and following their treatment plans.

A primary aim of the PIMM procedure was to mimic, as much as possible, in the
inpatient setting the conditions under which participants would take their medications at
home. Accordingly, participants were asked to select those reminders most consistent
with the procedure they would follow at home to remind themselves to take their
medication (i.e., use of an alarm clock). Participants and CO worked together to devise
new strategies and reminders that would encourage medication adherence once
participants returned home from hospital.

Comparator

SPP is the same standard of care that the typical patient receives in the inpatient unit. In
this group, nurses are in charge of administering medications. Participants in the SPP
group did not receive personalized, one-on-one medication training program or any other
standardized strategy to improve medication adherence.

Diagnostic assessment

The Mini International Neuropsychiatric Interview (MINI) is a short structured interview

designed to help researchers make any one of 17 current psychiatric diagnoses including
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mood disorders, a range of anxiety disorders, substance dependence or abuse, eating
disorders, a range of psychotic disorders and antisocial personality disorder. (Lecrubier et
al., 1997). For each disorder, ‘no’ answers to one or two screening questions with
dichotomous ‘yes/no’ response options rule out the presence of the disorder in question.
Diagnosis of MD and comorbidities, including PTSD, were confirmed with the MINI.
Severity of depressive and anxiety symptoms was assessed using the BDI and BAI,

respectively. Transdiagnostic dissociative symptoms were measured using the MDI.

Study questionnaire

Primary outcome

The Medication Adherence Rating Scale (MARS) (Thompson, Kulkarni, & Sergejew,
2000) is a self-report 10-item scale that assesses adherence to the daily prescribed
medication intake. Answers to each question are dichotomized (yes=1, no=0). Scores
above 7 are considered good adherence.

The Beliefs about Medicines Questionnaire (BMQ) (Robert Horne, Weinman, &
Hankins, 1999) investigates participants’ beliefs about their current medications and
general attitudes to medications; the scale will be used to quantitatively assess
participants’ perceptions about medications and their reasons for adherence or non-
adherence to medications. BMQ has been validated as a good predictor of medication

adherence (Rob Horne et al., 2013; Robert Horne et al., 1999).
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Secondary outcomes

The Beck Anxiety Inventory (BAI) (Beck, Epstein, Brown, & Steer, 1988) is a self-report
21-item scale that measures the severity of anxiety symptoms. Each question measures
the intensity of the symptom on a 0 (not present) to 4 (too intense) scale. Beck Depression
Inventory-II (BDI-II) (Beck, Steer, Ball, & Ranieri, 1996) is a self-report 21-item scale
that measures the severity of depressive symptoms. Each question measures the intensity
of the symptom on a 0 (not present) to 4 (intense) scale.

The transdiagnostic Multiscale Dissociation Inventory (MDI) (Briere, 2002) is a 30-item
self-report test that assesses dissociative symptomatology. The MDI measures five
domains of dissociative behaviour: Disengagement (DENG), Depersonalization (DEPR),
Derealization (DERL), Emotional Constriction (ECON), Memory Disturbance (MEMD),
and Identity Dissociation (IDDIS). The MDI yields six scores, one for each subscale, and
one score for total dissociative symptomology.

The General Self-Efficacy Scale (GSE) (Schwarzer & Jerusalem, 1995) is a 10-item
self-report scale that assesses individual’s perceived self-efficacy. The GSE aims to
predict the individual’s coping and adaptation after experiencing stressful life events.

The patient version of the Revised Helping Alliance Questionnaire for Treatment with
Psychiatrists (HAQ-PC) (Luborsky et al., 1996) is a 19-item self-report questionnaire that
assesses different aspects of the psychiatrist-patient relationship such as patients’
motivation for treatment and perception of the psychiatrist. Each answer ranges from 1

(strongly disagree) to 6 (strongly agree).
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Short Form-36 Health Survey (SF-36), physical and mental health subscales (Ware &
Sherbourne, 1992), will measure participants’ physical and mental HRQoL. The SF-36 is
a self-report questionnaire that measures the individuals’ own perceptions of their health
status and functioning. The physical health subscale consists of 4 dimensions (physical
functioning, role-physical, bodily pain and general health) that measure the burden of
disease on day-to-day activities. The mental health subscale is a 14-item self-report
survey that measures the burden of disease and the benefits of treatment. The mental
health subscale consists of 4 dimensions (vitality, social functioning, role-emotional, and
mental health) and is graded on a 5-point scale ranging from 0 (none of the time) to 4 (all
of the time).

The Repeatable Battery for the Assessment of Neuropsychological Functioning (RBANS)
includes index measures of Immediate Memory, Visuospatial/Construction, Language,
Attention and Delayed Memory (Randolph, 1998). The RBANS is a reliable measure of
neuropsychological functioning in dementia (Mohr, Walker, Randolph, Sampson, &
Mendis, 1996) and schizophrenia (Gold, Queern, lannone, & Buchanan, 1999).
Statistical analysis

We used the Shapiro-Wilk test to assess whether the scores on each of the study
questionnaires came from a normally distributed population. Rejecting the null hypothesis
at a = 0.05 was evidence that the scores were not from a normally distributed population.
In the case of non-normal scores, we reported medians and 25"/75"™ percentiles; when

scores were normal, we reported means and standard deviations.
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We reported our results according to the group to which participants were
randomized. We did not experience any unintended cross-overs. To account for
participants’ baseline status on each study questionnaire, we computed a change score by
subtracting the questionnaire score at baseline from the questionnaire score at pre-
discharge. For each questionnaire or subscale thereof, we employed linear regression and
regressed participants’ change scores onto their group assignment to obtain a mean
difference in change score between the PIMM/SAM and SPP groups. Due to our small
sample size, the p-values for the mean difference in change score were calculated using
ANOVA and linear regression in the case of normally distributed data. If the data were
not normally distributed, then we performed a Kruskal-Wallis test and used the resultant
p-value. Also, we independently analyzed whether the presence of comorbidities (Y/N),
anxiety disorders (Y/N), or post-traumatic stress disorder (Y/N) or number of
comorbidities (mean PIMM/SAM: 3.0; SPP; 1.7) has an effect on medication adherence,
beliefs about medication, and dissociation. We used R v3.2.4 (R Foundation for Statistical
Computing, Vienna, Austria) to conduct all statistical analyses.

Ethics

We obtained ethics approval from the Hamilton Integrated Research Ethics Board (#14-
733). All participants provided written informed consent prior to recruitment and
randomization.

Results
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We randomized 16 participants and achieved a balanced number of eight per group. The
mean age was 39.1 years (17.1) in the PIMM/SAM group and 54.8 years (13.7) in the
SPP group. The difference in age between the two groups was not significant (p > 0.05).
Four participants in the PIMM/SAM group and four participants in the SPP group were
female. Three PIMM/SAM participants had at least some college education and two had
high school or less education; three SPP participants had college education and two had
high school or less education (education data were unavailable for the remainder of the
sample). Median MOCA scores were 25.0 (n = 5) in the PIMM/SAM group and 24.5 (n =
4) in the SPP group (MOCA data were unavailable for the remainder of the sample). Data
on number of previous depressive episodes were not available for all participants;
however, four participants in the PIMM/SAM group reported two or more lifetime
episodes and four participants in the SPP group reported two or more lifetime episodes. In
the PIMM/SAM group, six participants were diagnosed with BD and two were diagnosed
with MDD. In the SPP group, three participants were diagnosed with MDD, four were
diagnosed with BD and the diagnosis was unavailable for one of the drop-outs. All of the
participants were going through a major depressive episode. The median length of time
between the baseline and pre-discharge assessments was 34 days for the PIMM/SAM
group and 63 days for the SPP group. This difference was not significant (p > 0.05),
likely due to sample size.

Participants’ baseline sample characteristics are shown in Table 1. There were no

statistically significant differences between groups in any of the tests performed at
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baseline. Proper randomization helps to ensure that between group differences are
eliminated at baseline. Although the means appear to be different the differences are not
statistically significant because of the sample size. Seven PIMM/SAM and five SPP
participants provided pre-discharge data on the nine outcome measurement instruments
employed in the study. Figure 1 shows the flow of participants through the study. One
participant in the SPP group withdrew due to a self-reported lack of energy, another was
no longer suitable to continue in the study due to cognitive deterioration, and a third was
discharged before the inpatient unit could notify CO to make arrangements to administer
the pre-discharge interview. One participant in the PIMM/SAM group was also
discharged before the inpatient unit informed CO.

Critically, SPP participants held stronger negative beliefs about medications than
PIMM/SAM participants, with the mean General BMQ (G-BMQ) change score being 4.9
points higher in the SPP group (95% CI: 0.8 to 9.0; p = 0.041). The effect of negative
beliefs in SPP participants was exacerbated after we added PTSD to our linear models.
The mean G-BMQ change score with PTSD included increased to 5.8 in the SPP group
versus PIMM/SAM group (95% CI: 1.3 to 10.2; p = 0.03).

Similarly, including PTSD in a model with the Specific Concern BMQ (SC-BMQ)
subscale led to a mean change score that was 4.0 points higher in the SPP group (95% CI:
0.57-7.43; p=0.04). Prior to the addition of PTSD, the mean SC-BMQ change score was

not statistically significant (2.3; 95% CI: -1.7 to 6.2; p=0.29).
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Given the presence of dissociative symptoms in depression (Parlar, Frewen, Oremus,
Lanius, & McKinnon, 2016) and in bipolar disorder ((Hariri et al., 2015) and their
association with a longer illness duration and reduced treatment efficacy (Nuller, 1982),
dissociation was assessed transdiagnostically and change measured. Over the course of
follow-up, participants in the PIMM/SAM group demonstrated lower depersonalization
on the MDI — depersonalization (DEPR) subscale (assessing the extent to which someone
experiences the symptoms of depersonalization, i.e., disengagement from self and
surroundings) than did their counterparts in the SPP group (Table 2). The mean change
score on the MDI-DEPR subscale was 3.7 points lower in PIMM/SAM versus SPP
participants (95% confidence interval [CI]: -6.7 to -0.8; p = 0.033). We investigated the
effect of PTSD on the mean MDI-DEPR change score. We found that persons in the
PIMM/SAM group had a score of 4.40 points lower than those in the SPP group with
PTSD included (95% CI: -7.5 to -1.2; p=0.021).

Many of the confidence intervals were bounded very close to the null values, which
suggests we may obtain statistically significant results after recruiting more participants.
In addition, the p-values associated with these confidence intervals were less than 0.10
(Table 2). The comparisons involving-bounded confidence intervals suggested poorer
outcomes for the SPP group versus the PIMM/SAM group: higher anxiety (BAI mean
difference in change score: 12.7 [95% CI; 0.8 to 24.5; p =0.074); poorer positive
relationships with psychiatrists (HAQ mean difference in positive relationship subscale

change score: -13.8 [95% CI: -28.6 to 1.0; p = 0.097); stronger negative relationships with
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psychiatrists (HAQ mean difference in negative relationship subscale change score: 6.8
[95% CI: -0.01 to 13.6; p = 0.079); more reported negative side effects and attitudes
toward psychiatric medication (MARS factor 3): 1.3 (95% CI: -0.05 to -2.5; p=0.06); and
lower health-related quality-of-life in the domain of general health (mean difference in
SF-36 general health subscale change score: -22.5 [95% CI: -44.4 to 0.06; p = 0.076]).
Number of comorbidities, the presence of anxiety disorder (Y/N) or comorbidities (Y/N),

were not found to have an effect on medication adherence.

Discussion

The findings of the between-group comparison are certainly encouraging from an efficacy
standpoint. The PIMM/SAM program may confer benefits compared to SPP on certain
secondary outcomes, including fewer negative beliefs about medications (MCSD: -4.9;
95% confidence interval: -9.0 to -0.8) and a reduction in symptoms of depersonalization
(MCSD: -3.7; 95% confidence interval: -6.7 to -0.8). There were no statistically
significant differences between groups at baseline. Although the means appear to be
different the differences are not statistically significant because of the sample

size. Furthermore, proper randomization helps to ensure that between group differences
are eliminated at baseline. Given the small sample size, the absence of findings on other
outcomes cannot be taken as evidence for or against the intervention. It is, however,
encouraging that many of the confidence intervals were bounded very close to the null
values on a range of critical measures, including those assessing general health, quality of
relationship with treating psychiatrist, and levels of anxiety.
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The main purpose of the pilot study was to explore whether the challenges inherent in
recruiting and following a group of persons with MD would affect further the conduct of
our study. Our findings show that recruitment and retention will definitely be issues as the
RCT progresses. Three out of twenty five persons initially approached to participate in
the pilot study could not be enrolled. Further, two participants dropped out after
randomization. Two participants were discharged before making arrangements for the
pre-discharge interview. To obtain a suitable minimum sample size for the analysis of
final results in the later RCT, we will need to randomize 35% more participants over and
above the minimum sample size requirement. Further, we will have to increase our
recruitment goal by 20% to ensure enough participants are randomized in the first place.
A preliminary sample size calculation for the primary outcome of medication adherence
suggests we would need 128 participants (64 per group) to detect a medium effect size
(Cohen’s d = 0.5) on the MARS. This calculation is based on a two-tailed t-test with 80%
power and a 5% level of significance. To obtain 128 participants in the final analysis at
pre-discharge, we would be required to randomize approximately 174 participants. To
enable randomization of this number of people, we would have to recruit approximately
209 individuals. The catchment area of the Mood Disorders Program includes a
population of 750,000 people. Given a lifetime MD prevalence of 12.6%, the territory
should yield enough participants to fulfill our recruitment and randomization targets

within a two-year period.
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One issue we noticed during the feasibility study was reluctance among some nursing
staff to participate in the trial. The nursing staff felt the study added to their daily
workload. As well, the nursing staff expressed concerns about the learning curve required
to implement the study protocol. For the future progress of the RCT to be successful,
staff workflow will have to be modified to more seamlessly integrate the additional
requirements of PIMM/SAM into nurses’ daily routines. The Mood Disorders Program
manager (SS) is aware of this issue and protocols will be developed to facilitate such
integration.

Training is another issue that will require further thought. CO developed extensive
training materials and held several training sessions with nursing staff to explain the
background and objectives of the study, the intervention and comparator programs, and
the nurses’ study-related duties (e.g., deliver PIMM/SAM, notify one of the study leads of
impeding participant discharges). Despite management’s strong support of the study,
training sessions were not always well attended by on-duty staff and some nurses were
unavailable to attend any of the sessions due to shift schedules, workload, or legitimate
work absences. CO was required to spend large amounts of time, often fluctuating
between 8AM and 11PM, in the inpatient unit to ensure the nursing staff was following
the protocol. For the continuation of the RCT, nurses’ input into the scheduling of the
training sessions will be required to promote successful implementation of the study. To
accommodate nurse availability, CO occasionally led training sessions with individual

nurses.
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The PIMM/SAM program utilized in the present study contains components of other
programs that have been designed to improve medication adherence in BD. A recent
systematic review of 26 studies of interventions to improve antidepressant medication
adherence found that the most successful interventions were multifactorial in nature.
These successful interventions employed strategies involving mental health professionals,
education, telephone monitoring of participants’ progress, ongoing support of
participants, participants’ inclusion in the process of taking medications, and feedback of
participant progress to partners in care. Education alone, without monitoring and
feedback, was unsuccessful in boosting adherence. The authors of the review concluded
that better adherence to antidepressant drug therapy would require behavioural
modification through structured programs that reach beyond didactic education sessions
or the provision of reading materials (Chong et al., 2011). Our preliminary findings
suggest the PIMM/SAM program can have some benefits with respect to promoting
medication adherence in persons admitted to inpatient units for MD. Continuance of the
RCT, plus the qualitative investigation and the health economics evaluation, will provide
further data to assess the efficacy of PIMM/SAM.

The benefits of programs such as PIMM/SAM may in part accrue from the greater
amount of therapeutic contact relative to standard practice settings. Although we found
more positive beliefs about medications and a decrease in depersonalization scores in the
PIMM/SAM group, we do not believe these results can be explained by therapeutic

contact alone. Indeed, our results did not show differences in anxiety, relationships with
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psychiatrists, side effects and attitudes toward psychiatric medications, and lower health-
related quality-of-life in the domain of general health. The differences for the beliefs
about medication scale and depersonalization scale were expected given the domains
targeted by PIMM/SAM (i.e., reducing negative views about medications and humanizing
participants' inpatient experiences). Still, future studies should control for the level of
clinical staff contact between groups.

Conclusions

This study provides the first evidence showing the feasibility of conducting an RCT
within a larger program of research to evaluate the impact of a medication education
program on treatment adherence in persons with MD. Interestingly, PTSD status
impacted the preliminary findings, pointing towards the importance of assessing this
frequently co-morbid condition. The results of the RCT will have important implications
for medication prescribing practices not only in psychiatry, but also in other areas of
medicine. The feasibility work described in this paper provides us with suggestions
regarding sample size targets, staff workflow, and training. These lessons will be carried
forward to the larger planned sequential explanatory mixed methods study. Most
importantly, staff input into workflow and training will be essential to the smooth conduct

of the RCT.
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Tables & Figures

Table 1 Baseline sample characteristics

McMaster University - Neuroscience

Characteristic Group Mean (SD) or Median
(25"/75"™ percentiles)®
BAI PIMM/SAM 28.0(2.5)
SPP 28.2(14.7)
BDI PIMM/SAM 16.7(9.6)
SPP 32.0(20.5)
BMQ - General PIMM/SAM 18.7(5.9)
SPP 19.0(4.3)
BMQ - Specific Necessity PIMM/SAM 21.5(20 - 21.2)
SPP 25(21.2 -25)
BMQ — Specific Concern PIMM/SAM 14.7(5.2)
SPP 18.1(1.4)
MDI - DENG PIMM/SAM 13.8(5.1)
SPP 13.2(2.5)
MDI - DEPR PIMM/SAM 10.0(5.4)
SPP 7.0(0.7)
MDI - DERL PIMM/SAM 9.7(4.2)
SPP 9.4(3.2)
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MDI - ECON

MDI - IDDIS

MDI - MEMD

MDI — Total Score

MARS — Factor 1

MARS — Factor 2

MARS — Factor 3

MARS Total Score

GSE

HAQ-PC - Pos

HAQ-PC - Neg

PIMM/SAM

SPP

PIMM/SAM

SPP

PIMM/SAM

SPP

PIMM/SAM

SPP

PIMM/SAM

SPP

PIMM/SAM

SPP

PIMM/SAM

SPP

PIMM/SAM

SPP

PIMM/SAM

SPP

PIMM/SAM

SPP

PIMM/SAM

12.7(5.6)
11.4(7.7)

5 (5/5)

5 (5/5)
10.6/(3.6)
12.0(5.0)
61.6(19.1)
58.0(14.7)
2.3(1.40)
2.0(1.7)
2.5(2.0-3.0)
2.0(2.0-3.0)
0.9(0.6)
1.3(0.7)
5.6(1.5)
5.6(1.8)
26.1(2.7)
21(7.9)
60.3(10.6)
49.5(33.0)

11.3(4.0)
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SF-36 — GH

SF-36 - MH

RBANS? - Attention

RBANS - Delayed Memory

RBANS - Immediate Memory

RBANS - Language

RBANS - Total Score

SPP

PIMM/SAM

SPP

PIMM/SAM

SPP

PIMM/SAM

SPP

PIMM/SAM

SPP

PIMM/SAM

SPP

PIMM/SAM

SPP

PIMM/SAM

SPP

5.9(5.6)
31.7(13.1)
49.0(27.0)
26.9(10.8)
23.0(13.2)
91.5(16.3)
86.9(12.9)
98.8(12.1)
71.3(17.0)
100.1(14.5)
85.1(17.3)
105.3(11.1)
96.7(6.1)
97.8(12.9)

80.3(9.7)

BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; BMQ: Beliefs in

Medications Questionnaire; DENG: disenganement; DEPR: depersonalization; DERL:

derealization; ECON: emotional constriction; GSE: General Self-efficacy; HAQ: Helping

Alliance Questionnaire; IDDIS: identity dissociation; MARS: Medication Adherence

Rating Scale; MDI: Multi-scale Dissociation Inventory; MEMD: memory distburbance;

NA: not applicable; Neg: negative relationship with therapist; PIMM/SAM: partnership in
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medication management/self-administered medication; Pos: positive relationship with
therapist; RBANS: Repeatable Battery for the Assessment of Neuropsychological
Functioning; SD: standard deviation; SF-36 — GH: Short-Form 36 General Health
Subscale; SF-36 — MH: Short-Form 36 Mental Health; SPP: standard prescribing practice.
“Mean (SD) if normally distributed; median (25%/75" percentile) if non-normally
distributed.

® Administered at baseline only.
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Table 2 Between-group differences in mean change scores

Instrument Difference

(95% CI)
BAI 12.7

(0.8 to 24.5)
BDI 2.8

(-7.9t0 13.4)
BMQ — General 4.9

(0.8 t0 9.0)
MDI - DENG -13

(-5.6t02.9)
MDI — DEPR 3.7

(0.8 t0 6.7)
MDI — DERL 1.8

(-0.9 to 4.4)
MDI - ECON 0.7

(-5.4t0 6.8)
MDI — MEMD -1.1

(-7.2t0 4.9)
MDI - IDDIS -0.6
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(-1.6 t0 0.4)
MDI — Total Score 3.2

(-15.8 t0 22.1)

MARS — Factor 1 -0.3

(-1.9to 1.4)
MARS — Factor 2 0.0

(0.0 to 0.0)
MARS — Factor 3 -1.1

(-0.07 to 2,2)
GSE -1.8

(-7.3t03.7)
HAQ — Positive Relationship with Therapist -13.8

(-28.6 to 1.0)

HAQ — Negative Relationship with Therapist 6.8

(-0.01 to 13.6)
SF-36 — GH -22.5

(-44.4 t0 0.006)
SF-36 — MH 2.4

(-20.6 to 15.8)

Note. For each instrument, mean change scores were calculated by: (1) subtracting every

participant’s baseline score from her/his pre-discharge score to obtain a change score; (2)
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obtaining a mean change score for each study group; and (3) subtracting the mean change

score of the SPP group from the mean change score of the PIMM/SAM group.

BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; BMQ: Beliefs in
Medications Questionnaire; CI: confidence interval; DENG: disenganement; DEPR:
depersonalization; DERL: derealization; ECON: emotional constriction; GSE: General
Self-efficacy; HAQ: Helping Alliance Questionnaire; IDDIS: identity dissociation;
MARS: Medication Adherence Rating Scale; MDI: Multi-scale Dissociation Inventory;
MEMD: memory distburbance; PIMM/SAM: partnership in medication
management/self-administered medication; RBANS: Repeatable Battery for the
Assessment of Neuropsychological Functioning; SD: standard deviation; SF-36 — GH:
Short-Form 36 General Health Subscale; SF-36 — MH: Short-Form 36 Mental Health;

SPP: standard prescribing practice.
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Figure 1: Study Recruitment Flowchart

Enroliment
Assessed for eligibility
(n=25)
o Excluded (n=9)
+ Not meeting inclusion criteria (n=3)
¢ Declined to participate (n=6)
A 4
Randomized (n=18)
A 4
X Allocation v
Allocated to intervention (n=8) Allocated to comparator (n=8)
¢ Received allocated intervention (n=8) ¢ Received allocated intervention (n=8)
y Follow-Up 4
Lost to follow-up (discharged before Lost to follow-up (discharged before
arranging pre-discharge interview) arranging pre-discharge interview) (n=1)
(n=1)
Discontinued intervention (cognitive
deterioration) (n=1)
Discontinued intervention (lack of energy to
continue in study) (n=1)
T Analvsis :
Analysed (n=7) | I Analysed (n=5)

68



1€nce

ty - Neurosci

1VEersl1

McMaster Un

PhD Thesis — C. Oremus

: CONSORT Checklist

Additional file

1519842 040Z LYOSNOO

8-/ 0} sjuedioned paubisse oym pue ‘sjuedionied pajjoJua oym ‘@ouanbas uoljeoo|je Wwopuel ay) pajessuab oypmw 0L uopejuawa|dw|
l wsiueyosaw
paubisse aiam SUOlUBAIBIUI [BUN BoUaNbas 8y} [BaoUOD 0} usye) sdays Aue Buiquosep JuswW|easuod
‘(s1aurejuoo pasaqunu Ajleiuanbas se yons) aousnbas uojeso||e wopuel ay) Juswajdwi 0} pasn WSIUBYIB 6 uoneoo||Y
8 (az1s %00|q pue Buiyo0|q se yons) uoiolysal Aue Jo s|iejap ‘uonesiwopuel jo adA]  qg uonesauab
8 aouanbas uojjeoo|e wopuel ay) ajelauab o) pasn poyld|y  eg aouanbag
:uojjesiwopuey
VN sauljapinB Buiddoys pue sasAjeue wisjul Aue jo uojeueldxa ‘sjqeondde usymw  qz
(Apmis
Agisesy) vN pauluLg)ap Sem azis 9|dwes MoH B azis a|dweg
VN SUOSEaJ Y)IM ‘Paduswwod [el) ay) Jaye sawooino [ewy o} sabueyd Auy  q9
possasse alom
0L-6 ‘2 Kayy uaym pue moy Buipnjoul ‘sainsesw awooino Aiepucdas pue Aewnud payoads-aid paulep Ajgye|dwo)  eg SaWOo2INQ
paJajsiuiwpe Ajjenjoe
8 alom Aay) uaym pue moy Buipnjoul ‘uoneslidas moje 0} s|iejap Juaioins Yim dnolb yoes Joj SUojuaAIBUI Byl  § SUOUBAJBU|
/ Pa}0a]|00 B18M BJEp 8U} 8Jaym suoneoo| pue sbues gy
L sjuedioed Joj euayio AiqiBl3 ey sjuedionied
VN suoseal yyim ‘(euajuo Ajiqibia se yons) Juswadsuswiwon [eu} Jaye spoyaw o) sabueyo juepodw|  qg
/ oljes uoiedo|je Buipnjoul (jelojoe; ‘|a)ieled se yons) ubisep [euy jo uopduosaq B¢ ubisap |eu]
SPOYIaN
9-G sasayjodAy Jo saAoalqo oywads gz S9A03[qO
o-¢ a|euoijel Jo uoneue|dxa pue punoibyoeq oyusldg ez pue punoibyoeg
uoj3oNpo.ju|
(Apmis
Anaisesy) yN (s1oensqe J0} LMOSNOD 99s 2ouepinb oyoads Joj) SUOISN|OUOD PUB ‘S)Nsal ‘spoyjaw ‘ubisap e} Jo Aewwns painjonis  q
1 S|}l DY} Ul [el} PaSIWIOPUERI B SB UOjeoyjuap| ej
jJoeJISqe pue ajjIL
oN @bed uo waj| IsiNo3y) ON o1doj/uoijoas
pajoday way|

«[eLI] pastwopuel e Sur1odal uaym apn[oul 0} UOIJBULIOJUI JO ISIPI3Y2 0T0Z LIOS zcu_

69



1€nce

ty - Neurosci

1VEersl1

McMaster Un

PhD Thesis — C. Oremus

suonuaaLsul

Z obed ISI2842 0402 LYOSNOD
9l sJapunj Jo 9|01 ‘(sbnup jo Ajddns se yons) poddns Jayjo pue Buipunj jo S82IN0S  GZ Buipun4
aAoge
€2 # 998 a|qe|I_AR J| ‘pasSSad0e aq UBd [000)0.d [Bl} |IN) BY) BI8YM  $Z 1020}0.d
9
-d ‘abed a1 Aiysibal |euy Jo sweu pue Jaqunu uonesisibey €z uones)sibay
uojjew.ojul Jay30
Sl ‘el 90UBPIAS JUBAS|AJ 1810 BuLiapIsuoD pue ‘swiiey pue sjyauaq Buioueleq ‘synsal Yjm Juajsisuod uonejaidisiy]  zz uonjejaidiaiu)
(Apnis
Auqisesy) vN sBuipuy [ewy ayy jo (Ayigeoldde ‘Aypiea jeussixe) Ajijiqesiieisies 1z liges|jesaus
T sasfjeue jo Ajoidpnw ‘yueas|as Ji ‘pue ‘uoisioaidw ‘selq |enuajod Jo saoinos Buissaippe ‘suonejwl| leul  0Z suonejwi
uojssnasiqg
VN (swiey Joj 1HOSNOD 20s souepinb ayads Joj) dNoJB Yoea ul s}08))e papusajuiun Jo swJey juepodw! I 61 swieH
VN Aiojelsojdxa woly payoads-aid
Buiysinbupsip ‘sasAjeue pajsnipe pue sasAjeue dnoibgns Buipnjoul ‘pawiopad sashjeue Jayjo Aue Jo synsay g8l sasAjeue Aiejjlouy
VN papuawWWo9al S| SAZIS 089 dAlle|a) puk a)njosqge Yjoq Jo uonejuasald ‘sawodino Aleuiqio4  q/L
Z a|qel (leausyul @2UBpLUOD %GE SE Yyons) uoisioaid uojewnss
S}l pue 9zIs 088 pajewisa ay) pue ‘dnoib yoea Joj sjnsal ‘awodno Alepuodas pue Alewud yoes Jo4 B/| pue sawoonQ
T Zejgel sdnoub pauBbisse |euiBlio Aq
SeM sisAjeue ay} Jayjeym pue sisAjeue yoea ul papnjoul (Jojeuiwouap) sjuedionied jo Jaqunu ‘dnosb yoes yo4 9} pasAjeue slaqunn
| a|qe] dnoJb yoea Joj solsajoRIRYD |BOIUND puk dlydeiBowsp auljeseq Bumoys a|qe}y G ejep auljaseg
VN paddojs sem Jo papus [eu} 8y} AUM  apl
] dn-moj|0} pue Juawyinioal jo spouad ay) Buluyap sejleq eyl juswInIoay
T jeinblg Suoseas yIm 18y}abo) ‘uonesiwopuel Jaye suoisnjoxa pue sasso| ‘dnosb yoes o4  qgl (papusWwWOo9a)
T Jeainbg awooyno Asewnd ay) Joy pasAleue aam A|Buouys si welbelp
pue ‘Juswjeal) papuajul paAladal ‘paubisse Ajwopues aiam oym sjuedioied Jo siaquinu ay) ‘dnosb yoea Jo4  egl B) Moy juedionied
sjinsay
VN sasAjeue pajsnipe pue sasAjeue dnoibgns se yons ‘sasA|eue [euolIppe Joj SpPOYIBN 4z
Ll sawoono Aiepuooas pue Asewnd Joj sdnosb aiedwod o) pasn spoyjaw [BOlISIIBIS  BZL  SPOUjaW |ednsiels
VN suonuaAIBlul Jo AJUejwIS 8y} Jo uonduosap ‘JueAs|al yl  qL|
T paepuiqupn Moy pue (sawodno Buissesse
asoy} ‘siapiaoid aied ‘sjuedioned ‘sjdwexs Joj) suoiuaAaiul 0} Juswubisse Jaye papuljq Sem OUm ‘auop j| Bl Buipuig

70



1€nce

ty - Neurosci

1VEersl1

McMaster Un

PhD Thesis — C. Oremus

’d 1SIP42842 0102 LYOSNOD

*F107)USW2JE)S-HOSUOD MMM 23S “ISI[22YD ST} 0} JUBAI[2I $IOUAIDJ2I 2)ep 0} dn 10§ PUE 2SOY} J0] :BUIWOIY}IO] dIB SUOISUI)XD [BUOTHPPY
'sjewn} onewdeld pue ‘SuonUIAIAIUT [BQIY ‘sjudunear [esrfojoseweyd-uou ‘s[er1) 20ua[eAinba pue AJLIOLIAJUI-UOU ‘S[ELI) PASTWOPUEI IBJSN[D JOJ SUOISUAIXD [ YOSNOD Surpear puawwosas

OS[E 2M ‘JUBAQ[AI J] "SWA 2} [[B UO SUONEDIJLIE]d JueLiodwI J0J uoneIoqe[q pue uoneuedxq 0107 LYOSNOD 21 s uonoun(uod ut juawalels sy Jurpeal puawwooas A[3uons ap 4

71



PhD Thesis — C. Oremus McMaster University - Neuroscience

References

Ahern, C., McKinnon, M. C., Bieling, P. J., McNeely, H., & Langstaff, K. (2016).
Overcoming the Challenges Inherent in Conducting Design Research in Mental
Health Settings Lessons from St. Joseph’s Healthcare, Hamilton’s Pre and Post-
Occupancy Evaluation. HERD: Health Environments Research & Design Journal,
9(2), 119-129. http://doi.org/10.1177/1937586715602219

American Psychiatric Association. (2013). Diagnostic and Statistical Manual of Mental
Disorders: DSM-5 (5th ed.). Arlington, VA: American Psychiatric Association.

Beck, A. T., Epstein, N., Brown, G., & Steer, R. A. (1988). An inventory for measuring
clinical anxiety: psychometric properties. Journal of Consulting and Clinical
Psychology, 56(6), 893-897.

Beck, A. T, Steer, R. A., Ball, R., & Ranieri, W. (1996). Comparison of Beck Depression
Inventories -IA and -II in psychiatric outpatients. Journal of Personality
Assessment, 67(3), 588-597. http://doi.org/10.1207/s15327752jpa6703 13

Briere, J. (2002). Multiscale Dissociation Inventory. Odessa, Florida: Psychological
Assessment Services.

Chong, W. W., Aslani, P., & Chen, T. F. (2011). Effectiveness of interventions to
improve antidepressant medication adherence: a systematic review. International
Journal of Clinical Practice, 65(9), 954-975. http://doi.org/10.1111/5.1742-

1241.2011.02746.x

72



PhD Thesis — C. Oremus McMaster University - Neuroscience

Dunkin, J. J., Leuchter, A. F., Cook, I. A., Kasl-Godley, J. E., Abrams, M., & Rosenberg-
Thompson, S. (2000). Executive dysfunction predicts nonresponse to fluoxetine in
major depression. Journal of Affective Disorders, 60(1), 13-23.

Gold, J. M., Queern, C., [annone, V. N., & Buchanan, R. W. (1999). Repeatable battery
for the assessment of neuropsychological status as a screening test in
schizophrenia I: sensitivity, reliability, and validity. The American Journal of
Psychiatry, 156(12), 1944—-1950. http://doi.org/10.1176/ajp.156.12.1944

Hariri, A. G., Gulec, M. Y., Orengul, F. F. C., Sumbul, E. A., Elbay, R. Y., & Gulec, H.
(2015). Dissociation in bipolar disorder: Relationships between clinical variables
and childhood trauma. Journal of Affective Disorders, 184, 104—110.
http://doi.org/10.1016/j.jad.2015.05.023

Health Canada. (2002). A Report on Mental llinesses in Canada. Ottawa: Health Canada.

Horne, R., Chapman, S. C. E., Parham, R., Freemantle, N., Forbes, A., & Cooper, V.
(2013). Understanding Patients’ Adherence-Related Beliefs about Medicines
Prescribed for Long-Term Conditions: A Meta-Analytic Review of the Necessity-
Concerns Framework. PLoS ONE, 8(12).
http://doi.org/10.1371/journal.pone.0080633

Horne, R., Weinman, J., & Hankins, M. (1999). The beliefs about medicines
questionnaire: The development and evaluation of a new method for assessing the
cognitive representation of medication. Psychology & Health, 14(1), 1-24.

http://doi.org/10.1080/08870449908407311

73



PhD Thesis — C. Oremus McMaster University - Neuroscience

Lecrubier, Y., Sheehan, D., Weiller, E., Amorim, P., Bonora, 1., Harnett Sheehan, K., ...
Dunbar, G. (1997). The Mini International Neuropsychiatric Interview (MINI). A
short diagnostic structured interview: reliability and validity according to the
CIDI. European Psychiatry, 12(5), 224-231. http://doi.org/10.1016/S0924-
9338(97)83296-8

Luborsky, L., Barber, J. P., Siqueland, L., Johnson, S., Najavits, L. M., Frank, A., &
Daley, D. (1996). The Revised Helping Alliance Questionnaire (HAg-II) :
Psychometric Properties. The Journal of Psychotherapy Practice and Research,
5(3),260-271.

MacQueen, G. M., Campbell, S., McEwen, B. S., Macdonald, K., Amano, S., Joffe, R. T.,
... Young, L. T. (2003). Course of illness, hippocampal function, and
hippocampal volume in major depression. Proceedings of the National Academy
of Sciences of the United States of America, 100(3), 1387-1392.
http://doi.org/10.1073/pnas.0337481100

Merikangas, K. R., Akiskal, H. S., Angst, J., Greenberg, P. E., Hirschfeld, R. M. A.,
Petukhova, M., & Kessler, R. C. (2007). Lifetime and 12-Month Prevalence of
Bipolar Spectrum Disorder in the National Comorbidity Survey Replication.
Archives of General Psychiatry, 64(5), 543-552.
http://doi.org/10.1001/archpsyc.64.5.543

Moher, D., Hopewell, S., Schulz, K. F., Montori, V., Getzsche, P. C., Devereaux, P. J., ...

Altman, D. G. (2010). CONSORT 2010 explanation and elaboration: updated

74



PhD Thesis — C. Oremus McMaster University - Neuroscience

guidelines for reporting parallel group randomised trials. BMJ (Clinical Research
Ed.), 340, c869.

Mohr, E., Walker, D., Randolph, C., Sampson, M., & Mendis, T. (1996). Utility of
clinical trial batteries in the measurement of Alzheimer’s and Huntington’s
dementia. International Psychogeriatrics / IPA, 8(3), 397-411.

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., Collin,
L., ... Chertkow, H. (2005). The Montreal Cognitive Assessment, MoCA: a brief
screening tool for mild cognitive impairment. Journal of the American Geriatrics
Society, 53(4), 695-699. http://doi.org/10.1111/5.1532-5415.2005.53221.x

Nemeroff, C. B., Heim, C. M., Thase, M. E., Klein, D. N., Rush, A. J., Schatzberg, A. F.,
... Keller, M. B. (2003). Differential responses to psychotherapy versus
pharmacotherapy in patients with chronic forms of major depression and
childhood trauma. Proceedings of the National Academy of Sciences of the United
States of America, 100(24), 14293-14296.
http://doi.org/10.1073/pnas.2336126100

Nuller, Y. L. (1982). Depersonalisation - symptoms, meaning, therapy. Acta Psychiatrica
Scandinavica, 66, 451-458.

Parlar, M., Frewen, P. A., Oremus, C., Lanius, R. A., & McKinnon, M. C. (2016).
Dissociative symptoms are associated with reduced neuropsychological

performance in patients with recurrent depression and a history of trauma

75



PhD Thesis — C. Oremus McMaster University - Neuroscience

exposure. European Journal of Psychotraumatology, 7.
http://doi.org/10.3402/ejpt.v7.29061

Polak, A. R., Witteveen, A. B., Reitsma, J. B., & OIff, M. (2012). The role of executive
function in posttraumatic stress disorder: a systematic review. Journal of Affective
Disorders, 141(1), 11-21. http://doi.org/10.1016/j.jad.2012.01.001

Randolph, C. (1998). The Repeatable Battery for the Assessment of Neuropsychological
Status. San Antonio, TX: The Psychological Corporation.

Rosa, A. R., Marco, M., Fachel, J. M. G., Kapczinski, F., Stein, A. T., & Barros, H. M. T.
(2007). Correlation between drug treatment adherence and lithium treatment
attitudes and knowledge by bipolar patients. Progress in Neuro-
Psychopharmacology & Biological Psychiatry, 31(1), 217-224.
http://doi.org/10.1016/j.pnpbp.2006.08.007

Schwarzer, R., & Jerusalem, M. (1995). Generalized Self-Efficacy scale. In In: Weinman
J, Wright S, Johnston M. Measures in Health Psychology: A User’s Portfolio.
Causal and Control Beliefs (pp. 35-37). Windsor, England: NFER-NELSON.

Sheehan, D. V., Lecrubier, Y., Sheehan, K. H., Amorim, P., Janavs, J., Weiller, E., ...
Dunbar, G. C. (1998). The Mini-International Neuropsychiatric Interview
(M.LLN.L): the development and validation of a structured diagnostic psychiatric
interview for DSM-1V and ICD-10. The Journal of Clinical Psychiatry, 59 Suppl

20, 22-33;quiz 34-57.

76



PhD Thesis — C. Oremus McMaster University - Neuroscience

Souery, D., Papakostas, G. 1., & Trivedi, M. H. (2006). Treatment-resistant depression.
The Journal of Clinical Psychiatry, 67 Suppl 6, 16-22.

Thompson, K., Kulkarni, J., & Sergejew, A. A. (2000). Reliability and validity of a new
Medication Adherence Rating Scale (MARS) for the psychoses. Schizophrenia
Research, 42(3), 241-247.

Ware, J. E., Jr., & Sherbourne, C. D. (1992). The MOS 36-item short-form health survey
(SF-36). I. Conceptual framework and item selection. Med.Care, 30(0025-7079
(Print)), 473-483.

World Health Organization. (2008). Global Burden of Disease: 2004 Update. Geneva:

World Health Organization.

77



PhD Thesis — C. Oremus McMaster University - Neuroscience

CHAPTER 3:

INTER-RATER AND TEST RE-TEST RELIABILITY OF QUALITY
ASSESSMENTS BY NOVICE STUDENT RATERS USING THE JADAD AND
NEWCASTLE-OTTOWA SCALES & EFFECTS OF ELECTROCONVULSIVE
THERAPY ON COGNITIVE FUNCTIONING IN PATIENTS WITH
DEPRESSION: PROTOCOL FOR A SYSTEMATIC REVIEW AND META-

ANALYSIS
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Foreword to Chapter 3

3.1. Reliability Paper

Systematic reviews are a form of literature search employed in EBM. Unlike basic
literature searches, systematic reviews are rigorous and transparent literature searches
guided by explicit research questions and formalized methodological procedures.
Systematic reviews are undertaken to answer clinical research questions by searching for,
obtaining, and summarizing all of the available evidence on the topics of interest.
Additionally, systematic reviews rate the quality of the evidence to account for the fact
that study quality affects the conclusions one can draw from the evidence. The Cochrane
Collaboration (J. P. Higgins & Green, 2016) and the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Moher et al., 2009a)
outline the specific methods for systematic reviews. Meta-analyses are a type of
systematic review that involves the statistical combination of results from individual
studies to obtain single summary estimate of effect across all studies (Borenstein et al.,
2009).

Systematic reviews inform clinical practice and health policy by providing physicians
and policy makers with summaries of the current state of knowledge in a particular
treatment area. An important component of the practice and policy component of
systematic reviews is the GRADE process (GRADE Working Group, 2004). GRADE
stands for Grading of Recommendations Assessment, Development and Evaluation and is

a formalized means of assessing whether current levels of evidence represent true effects,
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or whether new evidence in the future will change the conclusions outlined in a
systematic review.

The usefulness of systematic reviews in healthcare decision-making has led to an
explosion of work to refine the methods of this type of study. Indeed, checklists now exist
to rate the methodological quality of systematic reviews (Shea et al., 2007). Researchers
who conduct systematic reviews also undertake methodological work of their own. For
example, a major component of systematic reviews is the inclusion of relevant primary
research articles. Both the Cochrane and PRISMA guidelines (J. P. Higgins & Green,
2016; Moher et al., 2009a) recommend at least two raters screen the relevance of each
citation retrieved in a literature search to ensure relevance. The guidelines also
recommend the two-rater system for quality assessment. Methods research suggests rater
training (Hartling et al., 2013) is important to ensure the validity of screening and quality
assessment.

We undertook a systematic review and meta-analysis of the literature to investigate
the effect of electroconvulsive therapy (ECT) on cognitive functioning in depression. In
preparation for this review, we examined the scope of the literature and anticipated
including a large number of studies. To manage the volume, we invited a pool of student
raters to assess study quality. Given the importance of rater training to ensure the validity
of systematic review results, we examined the inter-rater and test-retest reliability of

student raters with no previous experience assessing study quality (M. Oremus et al.,
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2012). This examination helped us identify rater strengths and weaknesses, which

informed our approach to developing standardized training for our pool of raters.

3.2. Protocol

ECT involves the transmission of electric current through the brain to trigger a brief
seizure, change brain chemistry, and reduce symptoms of depression. Since the initial
years of ECT treatment, researchers have studied ways to improve the seizure induction
and reduce adverse effects. Today, many different ECT modalities exist, including pulse
shape (shift from sine wave to rectangular, pulse width [brief to ultrabrief] and electrode
placement (bilateral [BL], unilateral [UL]). Also, ECT is delivered under general
anaesthesia and patients are provided with muscle relaxants to prevent bone fractures
(Dougherty & Rauch, 2007).

ECT has evoked diametrically opposed reactions from different quarters of the
clinical community, with some clinicians concerned about potential adverse effects, while
others believe it is efficacious and safe (The UK ECT Review Group, 2003). In current
clinical practice, ECT prompts a generalized seizure via the delivery of an electrical
current to the brain, with leads positioned to the scalp and skull unilaterally or bilaterally.
The traditional placements of the leads were bitemporal (or bifrontotemporal or simply
bilateral) and right unilateral; more recently, clinicians have been using bifrontal
placement. The positioning of the leads affects treatment efficacy and the possibility of
experiencing cognitive adverse effects (Kellner, Tobias, & Wiegand, 2010). Common

adverse effects from ECT include headache, muscle ache, and nausea. Some ECT
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recipients experience acute confusion for 30 to 60 minutes post-ECT, largely due to the
combined effects of the ECT itself and the anaesthesia (Department of Psychiatry,
Available at: http://www.psych.med.umich.edu/ect/common-side-effects.asp. Accessed
on July19).

Meta-analyses have reported benefits for ECT in the treatment of TRD. A pivotal
meta-analysis from the United Kingdom found that real ECT was more effective than
simulated ECT (six trials, 256 patients) or drug therapy, with bilateral ECT being more
effective than unipolar ECT (22 trials, 1408 participants) (The UK ECT Review Group,
2003). In another meta-analysis, brief right unilateral ECT was statistically significantly
more efficacious for depression than ultrabrief right unilateral ECT (standardized mean
difference: 0.25; 95% CI: 0.08 to 0.41), although ultrabrief had a lower remission rate
than brief (odds ratio: 0.71; 95% CI: 0.51 to 0.99) (Tor et al., 2015).

Meta-analyses have also found that persons who undergo ECT may experience
cognitive deficits as adverse effects of ECT. The evidence of cognitive deficits from these
meta-analyses is limited, though, because the number of cognitive domains examined was
small (i.e., four domains only [retrograde memory, anterograde memory—Iearning,
anterograde memory—delayed recall, global cognitive function]) (Tor et al., 2015), or
studies with substantial clinical heterogeneity were combined under single cognitive
domains (Semkovska & McLoughlin, 2010). Alternative explanations suggest that some
reports of memory loss following ECT may be manifestations of somatoform disorders

(Fink, 2007).
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In one of these meta-analyses (Tor et al., 2015), the authors set-out to examine the
comparative efficacy of brief pulse versus ultrabrief pulse right unilateral ECT. Cognitive
function was a secondary outcome of the review and the authors grouped the
neuropsychological instruments used in the included studies into the four domains
mentioned in the previous paragraph. The initial literature search yielded 644 references
after removal of duplicates and seven studies (5 RCTs, 2 observational) were included in
the review. The summary standard mean differences (SMDs) for cognitive function all
favoured ultrabrief pulse ECT: retrograde memory (SMD: 0.38; 95% CI: 0.15 to 0.61 [5
studies]); anterograde memory—Iearning (SMD: 0.45; 95% CI: 0.22 to 0.68 [2 studies]);
anterograde memory—delayed recall (SMD: 0.56; 95% CI: 0.40 to 0.73 [3 studies]);
global cognitive function (SMD: 0.36; 95% CI: 0.09 to 0.63 [2 studies]). The clustering of
these findings in the domain of memory is consistent with the preponderance of
individual studies that have revealed changes in memory following ECT. Here, a total of
7 studies reveal worse memory performance following the administration of brief versus
ultrabrief ECT. Our own review (see below) highlights the 14 studies that revealed worse
memory performance following bilateral versus unilateral ECT. Finally, 3 pre- and post-
ECT studies reveal worse memory performance following administration of ECT.

In the other meta-analysis (Semkovska & McLoughlin, 2010), the authors’ primary
research question was to examine the evidence for cognitive impairment following ECT.
The authors identified 1,525 articles after removing duplicates and included 84 studies in

the review. The articles contained 22 standardized neuropsychological tests spread over
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eight cognitive domains (global cognitive status, processing speed, attention/working
memory, verbal episodic memory, visual episodic memory, spatial problem solving,
executive functioning, intellectual ability). The authors created 24 strata based on the type
of test and grouped the studies into one or more of these strata. The strata were further
sub-divided into three time periods based on the interval between the final ECT session
and the last administration of a cognitive test (0 — 3 days, 4 — 15 days, > 15 days).
Statistically significant decreases in cognitive performance were observed in the 0 — 3 day
period in 72% of the variables, with effect sizes (Cohen’s d) ranging from -1.10 (95% CI:
-1.53 t0 -0.67) to -0.21 (95% CI: -0.40 to 0.01). In the 4 to 15 period, only one result
suggested the presence of cognitive impairment (verbal paired associates delayed recall:
Cohen’s d: -0.36; 95% CI: -0.62 to -0.10 [4 studies]). Beyond 15 days, no results
indicated the presence of cognitive impairment.

Cognitive deficits are manifested in persons with MDD. Cognition-related symptoms
like loss of concentration, or difficulty in decision making are hallmarks of MDD.
Neuropsychological tests have shown people with MDD, compared to non-depressed
controls, perform more poorly on the Trail Making Test, the Symbol Digit Modalities
Test, and the Stroop test (Hasselbalch et al., 2012). Research has shown a relation
between memory deficits and early depressive symptoms. Deficits in verbal memory have
been associated with the development of depressive symptoms (lorfino et al., 2016).
Additionally, researchers have reported a relation between a decline in executive function

and more persistent depressive symptoms (lorfino et al., 2016). Dysfunctional prefrontal-
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subcortical circuitry and associated challenges in emotion control are believed to explain
cognitive deficits in persons with MDD (Murrough et al., 2011).

A meta-analysis by Rock et al., 2014 searched PubMed and Google Scholar between
1980 to December 2012 and included 24 studies comparing currently depressed patients
to healthy controls and six studies comparing remitted depressed patients to healthy
controls. The authors reported moderate deficits in memory, executive function and
attention (Cohen’s d effect sizes ranging from -0.34 to -0.65) in currently depressed vs.
healthy controls; and memory deficits (Cohen’s d ranging from 22 to 0.54) in remitted
depressed patients. However, the I? for sixteen out of twenty four studies pool results
range from 56 to 82 indicating substantial statistical heterogeneity between studies.

Another meta-analysis by Lee et al., 2011 searched PubMed and PsychInfo databases
from 1990 to February 2011 summarizing 13 studies. The authors reported that patients in
their first episode of depression performed worse than healthy controls in attention (SMD:
0.36, 95% CI: 0.13-0.59; IZZO%), working memory (SMD: 0.16, 95% CI: -0.20 - 0.51;
Iz=6l%), verbal learning and memory (SMD: 0.13, 95% CI: 0.18-0.45; Iz=81%), visual
learning and memory (SMD: 0.53, 95% CI: -0.05 — 1.11; I’=88%). Unfortunately, the
heterogeneity of the pooled results for working memory, verbal and learning memory and
visual and learning memory heterogeneity range from 61% to 88% which warns caution
in interpreting the findings.

In addition, a meta-analysis from Wagner et al., 2012 included 15 studies

investigating severity of executive dysfunctions in persons with MDD in comparison to
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healthy controls and 3 before and after antidepressant treatment studies. The authors
found that healthy controls had better cognitive functioning than persons with MDD in
semantic and phonemic memory 0.92 SD and 0.71 SD, I’=52%; Stroop interference test
1.18 SD, Trail Making Test B 1.109 SD. These previous meta-analyses did not strictly
adhere to PRISMA guidelines, nor did they evaluate the the risk of bias and did not
measure the strength of evidence. Interpretation of these findings of should be done with
caution due to moderate to high levels of heterogeneity (> 50%).

We registered the protocol for our systematic review and meta-analysis in the
PROSPERO database of systematic reviews (Booth et al., 2012) (Protocol #:
CRDA42014009100). We also published the protocol in BMJ Open (C. Oremus et al.,
2015). The purpose of registering and publishing the protocol was to permit a peer review
of the methods and to identify any duplication of effort among research teams around the
world. Methodologists encourage registering and publishing systematic review protocols
to reduce selective reporting of outcomes (i.e., only reporting the subset of outcomes with
positive results) and publication bias (i.e., failing to publish an entire review because the
results suggest no differences between the exposures and outcomes) (Straus & Mobher,
2010).

The manuscripts presented in this chapter have been cited 39 times (Google Scholar).
The Reliability paper was cited in a new epidemiology textbook for Canadian students

(Patton, 2015).

86



PhD Thesis — C. Oremus McMaster University - Neuroscience

Citations:

Oremus, C., Oremus, M., McNeely, H., Losier, B., Parlar, M., King, M., ... McKinnon,
M. (2015). Effects of electroconvulsive therapy on cognitive functioning in patients with
depression: protocol for a systematic review and meta-analysis. BMJ Open, 5(3),

€006966. http://doi.org/10.1136/bmjopen-2014-006966

Oremus, M., Oremus, C., Hall, G. B. C., & McKinnon, M. C. (2012). Inter-rater and test—

retest reliability of quality assessments by novice student raters using the Jadad and

Newcastle—Ottawa Scales. BMJ Open, 2(4). http://doi.org/10.1136/bmjopen-2012-001368

87



PhD Thesis — C. Oremus

McMaster University - Neuroscience

Open Access Research

Inter-rater and test—retest reliability of
quality assessments by novice student
raters using the Jadad and
Newcastle—Ottawa Scales

open

ible medical research

To cite: Oremus M, Oremus
C, Hall GBC, et al. Inter-rater
and test—retest reliability of
quality assessments by
novice student raters using
the Jadad and
Newcastle—Ottawa Scales.
BMJ Open 2012;2:¢001368.
doi:10.1136/
bmjopen-2012-001368

> Prepublication history for
this paper is available online.
To view these files please
visit the journal online (http:/
dx.doi.org/10.1136/
bmjopen-2012-001368).

*The ECT & Cognition
Systematic Review Team
includes Allyson Graham,
Caitlin Gregory, Gagan
Fervaha, Lindsay Hanford,
Anthony Nazarov, Melissa
Parlar, Maria Restivo, Erica
Tatham and Wanda Truong.

Received 23 April 2012
Accepted 29 June 2012

This final article is available
for use under the terms of
the Creative Commons
Attribution Non-Commercial
2.0 Licence; see
http://bmjopen.bmj.com

For numbered affiliations see
end of article.

Correspondence to
Dr Mark Oremus;
oremusm@mcemaster.ca

Mark Oremus,!? Carolina Oremus,®* Geoffrey B C Hall,>* Margaret C McKinnon,®*
ECT & Cognition Systematic Review Team®**

ABSTRACT

Introduction: Quality assessment of included studies
is an important component of systematic reviews.
Objective: The authors investigated inter-rater and
test—retest reliability for quality assessments
conducted by inexperienced student raters.

Design: Student raters received a training session on
quality assessment using the Jadad Scale for
randomised controlled trials and the
Newcastle—Ottawa Scale (NOS) for observational
studies. Raters were randomly assigned into five pairs
and they each independently rated the quality of
13—20 articles. These articles were drawn from a pool
of 78 papers examining cognitive impairment following
electroconvulsive therapy to treat major depressive
disorder. The articles were randomly distributed to the
raters. Two months later, each rater re-assessed the
quality of half of their assigned articles.

Setting: McMaster Integrative Neuroscience Discovery
and Study Program.

Participants: 10 students taking McMaster Integrative
Neuroscience Discovery and Study Program courses.
Main outcome measures: The authors measured
inter-rater reliability using «k and the intraclass
correlation coefficient type 2,1 or ICC(2,1). The
authors measured test—retest reliability using ICC
2,1).

Results: Inter-rater reliability varied by scale
question. For the six-item Jadad Scale, question-
specific ks ranged from 0.13 (95% ClI —0.11 to 0.37)
10 0.56 (95% Cl 0.29 to 0.83). The ranges were
—0.14 (95% Cl —0.28 to 0.00) to 0.39 (95% ClI
—0.02 to 0.81) for the NOS cohort and —0.20 (95%
Cl —0.49 to 0.09) to 1.00 (95% CI 1.00 to 1.00) for
the NOS case—control. For overall scores on the six-
item Jadad Scale, ICC(2,1)s for inter-rater and
test—retest reliability (accounting for systematic
differences between raters) were 0.32 (95% Cl 0.08
t0 0.52) and 0.55 (95% Cl 0.41 to 0.67), respectively.
Corresponding ICC(2,1)s for the NOS cohort were
—0.19 (95% CI —0.67 to 0.35) and 0.62 (95% Cl 0.25
t0 0.83), and for the NOS case—control, the ICC(2,1)s
were 0.46 (95% Cl —0.13 to 0.92) and 0.83 (95% Cl
0.48 to 0.95).

Conclusions: Inter-rater reliability was generally poor
to fair and test—retest reliability was fair to excellent. A
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ARTICLE SUMMARY

Article focus

m To examine the inter-rater and test—retest
reliability of inexperienced raters’ quality assess-
ments of articles included in a systematic review.

Key messages

m Among inexperienced raters, inter-rater reliability
using the Jadad Scale and Newcastle—Ottawa
Scale was generally poor to fair; test—retest
reliability was fair to excellent.

m Systematic reviewers must pay special attention
to training inexperienced quality raters; a pilot
rating phase might be a helpful means of

improving  reliability among inexperienced
raters, especially when rating observational
study quality.

Strengths and limitations of this study

m No other study has examined the reliability of
quality assessments in a group of inexperienced
raters.

m Results may differ depending on rater back-
ground and experience, rater training, quality
assessment instruments and topic under study.

pilot rating phase following rater training may be one
way to improve agreement.

INTRODUCTION
Systematic reviews summarise healthcare
research evidence, and they are useful for
assessing  whether  treatment  benefits
outweigh risks." # Accordingly, conclusions
drawn from systematic reviews may impact
clinical care and patient outcomes, thereby
necessitating high standards of methodolog-
ical rigour.

One critical component of conducting
systematic reviews involves evaluation of the
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methodological quality of included studies. Study quality
may influence treatment effect estimates and the validity
of conclusions drawn from such estimates.” Through
quality assessment, researchers identify strengths and
weaknesses of existing evidence® and suggest ways to
improve future research.

Careful work has identified key quality assessment
domains." ° For randomised controlled trials (RCTs),
these domains include appropriate generation of
random allocation sequences, concealment of allocation
sequences, blinding (of participants, healthcare
providers, data collectors and outcome assessors) and
reporting of proportions of patients lost to follow-up.'
For observational studies, key domains include the
adequacy of case definition, exposure ascertainment and
outcome assessment,5 as well as selection and attrition
biases.

Numerous scales exist to help raters assess study
quality.> "' The majority of these scales list quality
assessment domains and require raters to indicate
whether each domain is present or absent from the
studies under consideration. Some scales (eg, Jadad,’
Newcastle—Ottawa Scale (NOS)®) assign points when
quality domains are present, thus permitting the calcu-
lation of overall ‘quality scores’. Other scales (eg, risk of
bias®) ask raters to rank the degree of bias (high, low,
unclear) associated with each quality domain.

Generally, quality scales demonstrate good inter-rater
and test—retest reliability. Reliability coefficients such as
K are typically >0.60,"~"7 although recent work reports
Ks of <0.50 for eight of the nine questions on the NOS.'®

Although quality assessment is now regarded as
a standard component of systematic reviews, one issue
that has received little attention in the literature is the
effect of rater experience on the reliability of quality
assessments. This issue is important because raters may
be drawn from vast pools of persons with varying degrees
of methods expertise, from experienced faculty to
inexperienced students.

We investigated inter-rater and test—retest reliability
for student raters with no previous experience in the
quality assessment of RCTs and observational studies. To
the best of our knowledge, no other study has examined
this topic.

METHODS

Study design

In an ongoing systematic review of cognitive impair-
ment following electroconvulsive therapy (ECT) to
treat major depressive disorder, 78 published articles
passed title and abstract and full-text screening. These
articles formed the basis of this study. Fifty-five of the
articles reported the results of RCTs, with one article
containing results of five separate studies and two other
articles each containing results of two separate studies,
for a total of 61 RCTs. Fifteen articles reported on
cohort studies and eight reported on case—control
studies. Eleven articles were published prior to 1980, 17

between 1980 and 1989, 15 between 1990 and 1999, and
35 since 2000.

We invited all 10 students (three undergraduate and
seven graduate) taking a ‘special topics’ course in the
McMaster Integrative Neuroscience Discovery and Study
Program to participate in this study. All 10 students
accepted the invitation. One author (MO) with system-
atic review experience trained the students to rate the
methodological quality of published study reports using
the six-item Jadad Scale for RCTs® ' and the NOS for
observational studies.” Training consisted of a 90 min
didactic session divided into two parts: part one
highlighted the importance of quality assessment in
systematic reviews and part two contained a question-
by-question description of the Jadad and NOS instru-
ments. We provided a standardised tabular spreadsheet
for student raters to use during quality assessment.

We used a random number table to assign the student
raters into five pairs and we randomly distributed
between 13 and 20 articles to each pair. None of the 78
articles was assigned to more than one pair; pairs
received a mix of RCTs and observational studies. The
number of articles assigned to the pairs depended on
the amount of time each rater could devote to this study.

Raters determined the type of study design (ie, RCT or
observational) for each of their assigned articles and one
author (CO) verified their choices. Raters then inde-
pendently rated their assigned articles to permit us to
examine inter-rater reliability.

Statistical analysis
We used K (kappa) to measure inter-rater reliability
for individual Jadad and NOS questions. We interpreted
K values as follows: >0.80 was very good, 0.61—0.80 was
good, 0.41—0.60 was moderate, 0.21—0.40 was fair and
<0.21 was poor.?

For test—retest reliability, each rater re-assessed half of
the articles to which they had been assigned during the
inter-rater reliability phase. The re-assessments took
place 2 months after the interrater reliability phase'® to
minimise the possibility that recall of the first assess-
ments would influence the second assessments.

We employed the intraclass correlation coefficient-
model 2,1 or ICC(2,1)*® to measure interrater and
test—retest reliability for the Jadad and NOS total scores.
We computed separate 1CC(2,1) values for consistency
(systematic differences between raters are considered
irrelevant) and absolute agreement (systematic differ-
ences between raters are considered relevant).?* ICC
(2,1) values were interpreted as follows: >0.75 was
excellent, 0.40—0.75 was fair to good and <0.40 was
poor.”®

We calculated two sets of ICC(2,1)s for the Jadad Scale.
The first set pertained to the six-item Jadad Scale,'? and
the second set pertained to the original three-item Jadad
Scale.’

SAS V.9.2 (The SAS Institute) was used to calculate K;
SPSS V.20 (IBM Corp.) was used to calculate ICC(2,1).
The level of significance was 2=0.05.
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RESULTS

Inter-rater reliability

For interrater reliability, agreement between raters on
individual questions was generally poor (table 1). Half of
the questions on the Jadad Scale had moderate ks and
the other half had poor Ks. On the NOS, all ks were poor
for the cohort study questions (NOS cohort) and six of
the eight Ks were poor for the case—control study
questions (NOS case—control).

Examining total scale scores within rater pairs (table 2),
agreement was poor for the Jadad Scale (six- and
three-item versions) and NOS cohort and fair for the
NOS case—control. However, point estimate ICC(2,1)s
for the NOS cohort and case—control were not statisti-
cally significantly different from zero. Point estimate ICC
(2,1)s and 95% CIs did not appreciably differ acc-
ording to calculation based on consistency or absolute
agreement.

Test—retest reliahility

Test—retest reliability following a 2-month interval
between assessments was fair to good for the Jadad Scale
and NOS cohort and excellent for the NOS case—
control (table 3). Test—retest reliability was slightly
higher for the three-item Jadad Scale versus the six-item
Jadad Scale. Point estimate ICC(2,1)s and 95% Cls
calculated for consistency were similar to the results
calculated for absolute agreement.

DISCUSSION

Overview and discussion of key findings

We investigated inter-rater and test—retest reliability for
student raters with no previous experience in quality
assessment. Our study is novel because, to the best of our
knowledge, no other research has examined this issue.
The raters used the Jadad Scale and NOS to assess the

Table 1

Reliability of article quality assessment

quality of studies on the topic of ECT and cognitive
impairment. Inter-rater reliability was generally poor to
fair and test—retest reliability was fair to excellent. Our
results highlight the need for researchers to consider
rater experience during the quality assessment of articles
included in systematic reviews.

For interrater reliability, the poor Ks on the Jadad
Scale pertained to the questions about appropriateness
of double blinding and the clarity of reporting with-
drawals, inclusion/exclusion criteria and adverse effects.
Often, authors did not report methods of blinding and
raters had to make judgements about whether to award
a point for the question on appropriateness of double
blinding. Despite what we communicated during the
training session, some raters may have given authors the
benefit of the doubt and awarded the point for appro-
priateness if studies simply reported double blinding,
even though another question on the Jadad Scale
already asked whether authors reported their studies as
blinded. Similarly, differences in rater opinion regarding
what constitutes an ‘adequate’ description of with-
drawals, inclusion/exclusion criteria or adverse effects
led to poor agreement on these questions. To improve
inter-rater agreement among inexperienced raters, we
suggest a pilot phase wherein raters rate the quality of
a subsample of articles to allow for the identification and
clarification of areas of ambiguity.

We recognise that any strategy to improve reliability
will be limited by instrument content and structure.
Scales with larger numbers of interpretive questions will
likely have lower reliability than scales with fewer inter-
pretive questions, regardless of the efforts made to
improve reliability.

With regard to the NOS, question-specific inter-rater
reliability was poorer than that of the Jadad Scale. We
believe that the NOS’s poor reliability may be explained

Inter-rater reliability for Jadad Scale and Newcastle—Ottawa Scale (NOS): by question

Question—NOS

Question—Jadad Scale k (95% Cl) Question—NOS cohort « (95% Cl) case—control K (95% CI)
Randomisation 0.50 (—1.00 Representativeness of —0.13 (—0.36 Case definition 1.00 (1.00

to 1.00) exposed cohort to 0.11) adequate to 1.00)
Appropriate randomisation 0.56 (0.29  Selection of non-exposed —0.14 (—0.28 Cases representative —0.20 (—0.49

to 0.83) cohort to 0.00) to 0.09)
Double blind 0.41 (0.16 Exposure ascertainment  0.00 (0.00 Control selection 0.25 (—0.19

to 0.66) to 0.00) to 0.69)
Appropriate double blind 0.17 (—0.07 Outcome not presentat  0.20 (—0.33 Control definition 0.14 (-0.54

to 0.41) baseline to 0.73) to 0.82)
Description of withdrawals 0.21 (—0.02 Comparability of cohorts  0.12 (—0.23 Case and control 0.00 (0.00

to 0.45) to 0.47) comparability to 0.00)
Description of inclusion/ 0.27 (—0.03 Outcome assessment 0.31 (—0.08 Exposure —0.11 (-0.68
exclusion criteria to 0.57) to 0.69) ascertainment to 0.46)
Description of adverse 0.13 (—0.11 Follow-up long enough —0.09 (—0.22 Same ascertainment 0.60 (—0.07
effects to 0.37) to 0.04) method for cases to 1.00)

and controls

Description of statistical 0.49 (0.21 Follow-up adequate 0.39 (—0.02 Non-response rate —0.11 (—0.65
analysis to 0.77) to 0.81) to 0.43)
K, Kappa.
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Table 2

Inter-rater reliability for Jadad and Newcastle—Ottawa Scales: total scale scores within rater pairs

Scale

ICC(2,1) (95% Cl), consistency*

1CC(2,1) (95% CI), absolute agreement

Jadad—six item
Jadad—three item
Newcastle—Ottawa—cohort
Newcastle—Ottawa—case—control 0.55 (—0.18 to 0.89)

0.32 (0.08 to 0.53)
0.35 (0.11 to 0.56)

—0.19 (—0.63 to 0.34)

0.32 (0.08 to 0.52)
0.35 (0.1 to 0.56)
—0.19 (—0.67 to 0.35)
0.46 (—0.13 to 0.92)

*ICC(2,1) where systematic differences between raters are irrelevant.
1ICC(2,1) where systematic differences between raters are relevant.
ICC, intraclass correlation coefficient.

in part by differences in how raters answered interpretive
questions, for example, whether exposed cohorts are
somewhat or truly representative of the average exposed
person in the community (first question on NOS
cohort).

Poor question-specific inter-rater agreement on the
NOS also reflects an inherent challenge with rating the
quality of observational studies compared with RCTs.
This challenge is exemplified by the multiplicity of tools
that exist to assess observational study quality. Two
systematic reviews?® 27 each found over 80 such tools,
which varied in design and content. Despite the cornu-
copia of tools, no gold standard scale exists to rate the
quality of observational studies.?®

Rater disagreements on interpretive questions and
inherent challenges with assessing observational study
quality explain the negative Ks that were calculated for
some NOS questions. Negative Ks result when agreement
occurs less often than predicted by chance alone. This
suggests genuine disagreement between raters or an
underlying issue with the instrument itself.*’ Indeed,
Hartling et al'® reported that raters had difficulty using
the NOS because of uncertainty over the meaning of
certain questions (eg, representativeness of the exposed
cohort, selection of non-exposed cohort) and response
options (eg, ‘truly’ vs ‘somewhat’ exposed). These diffi-
culties existed despite Hartling et al's use of a pilot
training phase. Our raters’ difficulties with the inter-
pretative questions might have been a function of issues
with the NOS, which could be related to the broader
challenge of assessing the quality of observational
studies.

Question-specific differences between raters also led to
poor interrater agreement on total scores for the Jadad
Scale and NOS cohort. This may not be evident by

comparing the ks and ICC(2,1)s calculated for the
Jadad. ks for four of the eight Jadad questions were
moderate yet the ICC(2,1) for total score was poor.
However, since total scores are computed using raters’
answers to all of the questions on a scale (some answers
are awarded one point and others zero points), raters
who disagree on small numbers of questions (eg, two of
the eight questions) will nonetheless show poor agree-
ment on total scores.

Conversely, for the NOS case—control, Ks for six of the
eight questions were poor yet the ICC(2,1) was fair. In
this situation, no ‘reliability’ relation exists between
responses to questions and total scores. For example,
rater 1 might answer ‘yes’ (one point per ‘yes’ response)
and rater 2 might answer ‘no’ (zero points per ‘no’
response) to even-numbered questions. For odd-
numbered questions, the pattern is reversed. Assuming
eight questions, interrater reliability at the question
level will be poor because the raters did not agree
on their responses, but their overall scores will be
equivalent.

Many authors base their discussions of study quality in
systematic reviews on raters’ responses to individual
questions on quality assessment scales. Given that we
found generally poor inter-rater reliability on answers to
questions, the process of resolving conflicts between
raters becomes important. Many reviews simply report
that raters solved disagreements by consensus without
describing specific procedures. We speculate that
conflict resolution may occasionally be approached in an
ad hoc nature or treated as a nuisance to be dealt with as
expeditiously as possible. We suggest the process of
conflict resolution should be more of a formalised
endeavour requiring raters to set aside some ‘resolution
time’ and articulate their reasons for choosing specific

Table 3 Test—retest reliability for Jadad and Newcastle—Ottawa Scales: comparison of total scale scores for individual raters

after two assessments

Scale

ICC(2,1) (95% CI), consistency*

1CC(2,1) (95% CI), absolute agreement

Jadad—six item
Jadad—three item

0.56 (0.42 to 0.67)
0.67 (0.55 to 0.76)
Newcastle—Ottawa—cohort 0.61 (0.24 to 0.82)
Newcastle—Ottawa—case—control 0.85 (0.55 to 0.95)

0.55 (0.41 to 0.67)
0.67 (0.55 to 0.76)
0.62 (0.25 to 0.83)
0.83 (0.48 to 0.95)

*ICC(2,1) where systematic differences between raters are irrelevant.
1ICC(2,1) where systematic differences between raters are relevant.
ICC, intraclass correlation coefficient.
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answers. In the event the raters do not agree, a third
party may be asked to listen to each rater’s opinion and
make a decision. Although space restrictions in journals
might prevent authors from reporting such procedures
(when they exist) in manuscripts, the move towards
publication of systematic review protocols, for example,
as mandated by the United States Agency for Healthcare
Research and Quality’s Effective Health Care Program,*
provides authors with an opportunity to elaborate on
their consensus processes.

Test—retest reliability was better than interrater reli-
ability. Individual raters appeared to adopt a uniform
approach to assessing the quality of articles assigned to
them. Each rater had her or his own understanding of
the interpretive questions and applied this point-of-view
consistently throughout the rating process. The issue was
the difference in interpretations between raters.

Comparison with other studies

To the best of our knowledge, no other study has
examined interrater and test—retest reliability for
a group of novice student quality assessors. Two
published studies® 2 of rater agreement included
persons with different levels of experience, although the
focus was on extraction of article data (eg, info on study
design, sample characteristics, length of follow-up, defi-
nition of outcome and results) rather than quality
assessment. Horton et af’' classified rater experience as
minimal, moderate or substantial and asked raters to
extract data from three studies on insomnia therapy.
They found no statistically significant differences in
error rates according to experience. Haywood et af?
trained two experienced raters and one inexperienced
rater to independently extract data from seven studies.
Agreement between raters was largely perfect.

A recent AHRQ methods report had 16 raters assess
the quality of 181 cohort studies using the NOS. Rater
experience ranged from 4 months to 10 years; 13 raters
had formal training in systematic reviews.'® Ks were
<0.50 for eight of the nine NOS questions, although
the authors did not break down their results by rater
experience.

Oremus e/ al examined the inter-rater reliability of the
Jadad Scale using three raters (two experienced faculty
members and one inexperienced PhD student), who
read the methods and results of 42 Alzheimer’s disease
drug trials."’ The ICC(2,1) for total scores on the Jadad
Scale was 0.90. Al-Harbi et al'® engaged two paediatric
surgeons to rate 46 cohort studies that were presented at
Canadian Association of Pediatric Surgeons annual
meetings and later published in the jJournal of Pediatric
Surgery. The authors did not specify whether the
surgeons received training in quality assessment. The
ICC between surgeons, calculated on NOS total scores,
was 0.94.

The lower interrater reliability of the novice student
raters in this study, compared with the raters in the
Oremus ¢ al'® and Al-Harbi et al'? studies, may be
explained by topic familiarity and similarity of expertise.

The faculty raters in the Oremus et al study had previ-
ously worked on a systematic review of Alzheimer’s
disease medications and their expertise lay in two
domains of epidemiology, that is, neuroepidemiology
and pharmacoepidemiology. The paediatric surgeons in
Al-Harbi el al may have possessed at least a general
familiarity with the types of cohort studies conducted in
their specialty. These characteristics may have predis-
posed the raters to adopt more uniform opinions on the
questions contained in the Jadad and NOS. In contrast,
the novice student raters in our study had for the most
part not been exposed to systematic reviews and quality
assessment in the past. Also, seven of these raters were
recent entrants to graduate school, and they came from
a variety of undergraduate backgrounds such as medi-
cine, psychology and basic science.

Limitations

Readers should exercise caution when generalising the
results of our study to other types of raters. Reliability
could differ according to raters’ disciplines and levels of
training. Reliability in our study also could have been
affected by the specific training programme we gave to
the students. Additionally, the 10 student raters in this
study were a convenience sample that might not repre-
sent all raters with similar disciplines and training.

We did not compare the students’ rankings with the
rankings of more experienced raters (eg, faculty who
conduct systematic reviews). Thus, we could not assess
the relative differences in reliability between experi-
enced raters and inexperienced students.

Reliability is also partly a function of the instruments
used in the quality assessment. Indeed, instruments with
many interpretive questions (eg, appropriateness of
randomisation and double-blinding, representativeness
of exposed cohort or adequacy of case definition) could
have poor reliability, despite several phases of training.

Furthermore, the topic under study could influence
reliability, as could certain methodological decisions
related to the systematic review. For example, the
systematic review of ECT and cognition, upon which we
based this study, included 28 papers published prior to
1990. Since the style of reporting in older papers does
not always facilitate quality assessment or data extraction,
systematic reviews that include older papers could
present challenges for maintaining acceptable levels of
interrater and test—retest reliability.

Conclusions

In conclusion, we asked a group of 10 novice students to
rate the quality of 78 articles that contained data on
cognitive impairment following the use of ECT to treat
major depressive disorder. Overall, inter-rater reliability
on the Jadad Scale and NOS was poor to fair and
test—retest reliability was fair to excellent. We trained the
raters prior to the quality assessment exercise yet inter-
rater agreement was low for several questions that
required a certain degree of interpretation to answer.
This was especially so for the NOS and underscores an
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inherent greater difficulty with assessing the quality of
observational studies compared with RCTs.

In addition to standardised training prior to
commencing quality assessment, a pilot rating phase may
also be necessary to discuss scale questions that generate
disagreement among novice student raters. This proce-
dure could help the raters develop standardised inter-
pretations to minimise disagreement.

While the Cochrane Collaboration has stated that
quality scales and scale scores are inappropriate means
of ascertaining study quality,”® our results are relevant
because many researchers continue to use the Jadad
Scale and NOS in their systematic reviews. Indeed, our
work suggests an area of future research. The Cochrane
Collaboration has proposed a ‘risk of bias’ tool to assess
the quality of RCTs.*® The reliability of the risk of bias
tool should be assessed in raters with different levels of
experience.
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ABSTRACT

Introduction: Depression is the leading cause of
disability worldwide, affecting approximately 350
million people. Evidence indicates that only 60-70% of
persons with major depressive disorder who tolerate
antidepressants respond to first-line drug treatment;
the remainder become treatment resistant.
Electroconvulsive therapy (ECT) is considered an
effective therapy in persons with treatment-resistant
depression. The use of ECT is controversial due to
concerns about temporary cognitive impairment in the
acute post-treatment period. We will conduct a meta-
analysis to examine the effects of ECT on cognition in
persons with depression.

Methods: This systematic review and meta-analysis
has been registered with PROSPERO (registration
number: CRD42014009100). We developed our
methods following the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA)
statement. We are searching MEDLINE, PsychINFO,
EMBASE, CINAHL and Cochrane from the date of
database inception to the end of October 2014. We are
also searching the reference lists of published reviews
and evidence reports for additional citations.
Comparative studies (randomised controlled trials,
cohort and case-control) published in English will be
included in the meta-analysis. Three clinical
neuropsychologists will group the cognitive tests in
each included article into a set of mutually exclusive
cognitive subdomains. The risk of bias of randomised
controlled trials will be assessed using the Jadad
scale. We will supplement the Jadad scale with
additional questions based on the Cochrane risk of
bias tool. The risk of bias of cohort and case-control
studies will be assessed using the Newcastle-Ottawa
Scale. We will employ the Grading of
Recommendations Assessment, Development, and

Evaluation (GRADE) to assess the strength of evidence.

Statistical analysis: Separate meta-analyses will be
conducted for each ECT treatment modality and
cognitive subdomain using Comprehensive Meta-
Analysis V.2.0.
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INTRODUCTION

According to the WHO, depression is the
leading  global cause of  disability.
Approximately, 350 million people suffer
from depression worldwide.! Despite the avail-
ability of numerous psychopharmacological
treatments, evidence indicates that only
60-70% of persons who tolerate antidepres-
sants will respond to firstline drug therapy for
major  depressive  disorder (MDD).2
Furthermore, at least one-third of persons with
MDD who receive drug therapy will become
treatment resistant.” Various definitions have
been proposed for treatment-resistant depres-
sion (TRD). The European Agency for the
Evaluation of Medicinal Products has defined
TRD as the failure to respond to two drugs of
different classes, provided these drugs are
used for a sufficient length of time and at an
adequate dose.* TRD has also been defined as
failing four or more different therapeutic anti-
depressant regimens, including augmentation,
combination and electroconvulsive therapy
(ECT).”

The aetiology of TRD is unclear. Various
clinical factors have been associated with
treatment non-response and resistance in
MDD,6 7 including non-adherence to treat-
ment, poor tolerability to antidepressant
medications, and medical and psychiatric
comorbidity. Researchers have also identified
comorbid post-traumatic stress disorder® and
the presence of early life adversity’ as
important predictors of incomplete treat-
ment response.”

ECT is considered an effective acute treat-
ment for TRD? in either unipolar or bipolar
depression."” ECT is used primarily when
antidepressant medications do not result in
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adequate response in TRD.'' Approximately, 100000
persons annually receive ECT in the USA.'> However,
the use of ECT remains controversial due to concerns
about temporary cognitive impairment in persons with
depression who receive acute ECT. Indeed, retrograde
and anterograde memory deficits are among the more
reliably reported cognitive changes due to ECT? The
UK ECT Group also found that differences in ECT treat-
ment modalities (eg, electrode placement, pulse shape,
treatment frequency and treatment dosage) had a differ-
ential impact on the incidence and duration of cognitive
impairment in persons with depression.’

Semkovska and McLoughlin'® examined the issue of
cognitive impairment post-ECT in a recent meta-analysis.
After pooling results by cognitive test, these authors
found that cognitive impairment was limited to a post-
treatment period of 3 days. Although Semkovska and
McLoughlinl?’ did assess risk of bias, these results are
not reported in the manuscript nor did they report the
grading of the strength of evidence.

The purpose of the present study is to conduct a sys-
tematic review and meta-analysis of the effects of ECT on
cognition in persons with depression. We seek to quan-
tify the effect of different ECT treatment modalities on
the occurrence and duration of cognitive impairment.
The present review includes comparative studies only
(randomised controlled trials (RCTs), cohort and case—
control), which are among the highest levels of evi-
dence. Additionally, the review only includes studies
where cognitive function as an outcome is reported
using standardised neuropsychological tests or self-
report measures that are grouped into mutually exclu-
sive cognitive subdomains.

In contrast to Semkovska and McLoughlin,"® results in
the proposed review are grouped by cognitive subdomains,
rather than cognitive tests. The focus on cognitive subdo-
mains is a closer reflection of clinical and research prac-
tice. In these settings, multiple tests are available to assess
performance within individual cognitive domains (eg,
verbal recollective memory). The current literature
reflects this heterogeneity, with multiple measures
reported across studies to assess key cognitive domains that
have become the focus of intense research interest.
Inclusion of a wider corpus of measures within common
cognitive domains reflects clinical and research practice.
In further contrast to Semakovska and McLoughlin, we
include studies that actively compare more conservative
ECT treatments (eg, unilateral) to less conservative (eg,
bilateral) ECT treatments. A primary outcome is post-
treatment between-group differences in cognition for
persons receiving less conservative versus more conserva-
tive ECT treatments. By contrast, Semkovska and
McLoughlin'® compared pretreatment and post-treatment
scores on cognitive tests. Although they stratified by some
components of treatment modality, the resulting compari-
sons were within-group differences, rather than
between-group (between-treatment) comparisons. From a
clinical perspective, it is crucial to determine whether the

impact of cognitive impairment differs between treat-
ments. Furthermore, by including studies that measured
subjective memory in addition to objective neuropsycho-
logical measures of memory, we are able to compare and
contrast potential differences in these aspects of memory
functioning following treatment. Finally, we provide key
data concerning the risk of bias of the included studies
and rate the overall strength of evidence.

METHODS

This systematic review and meta-analysis was registered
with PROSPERO (registration number: CRD42014009100;
http://www.crd.york.ac.uk/PROSPERO/display_record.
asp?ID=CRD42014009100)."*  We based the review
methods on the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis'® statement.

Literature review

We are searching MEDLINE, PsychINFO, EMBASE,
CINAHL and the Cochrane Central Register of
Controlled Trials from database inception to the end of
October 2014. The literature search mirrors the search
employed by the UK ECT Review Group.” We consulted a
medical librarian to add specific search terms to narrow
our focus to the identification of articles about cognitive
side effects. The final search terms included: electrocon-
vulsive therapy; electroshock therapy; ECT; shock
therapy; convulsive therapy; mood disorders; depression;
schizophrenia-and-disorders-with-psychotic-features; per-
sonality  disorders; delirium-dementia, -amnesic,
-cognitive-disorders;  bipolar  disorder; randomized-
controlled-trials; random®*; cohort-studies; case-control-
studies; double-blind-method;  single-blind-method;
follow-up-studies; attention; orientation, learn*; memory;
concentration; cognit*; mental-process*; executive func-
tioning; visuospatial; language; intelligence; intellectual
functioning; motor function; neuropsychology. We are
also searching the references of published reviews
and health technology assessments related to ECT and
cognition.? 1013 16-18

Inclusion/exclusion criteria

We are including studies retrieved in the literature

search that meet the following criteria:

1. Comparative studies (RCTs, cohort studies and case—
control studies) assessing less versus more conserva-
tive ECT treatments;

2. Outcomes measured using standardised neuro-
psychological tests and self-report memory measures
with established psychometric properties;

3. Diagnosis of participants with a major depressive
episode (Diagnostic and Statistical Manual of Mental
Disorders (DSM)-III, DSM-ITI-R, DSM-IV, DSM-IV-TR,
Research Diagnostic Criteria (RDC), International
Classification of Diseases (ICD)-9, ICD-10) or
endogenous depression; and

4. Published in English.
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Study selection and data extraction

Two reviewers are independently applying the inclusion
and exclusion criteria to the citations retrieved in the lit-
erature search. This screening process is divided into
two levels and it is guided by standardised instructions.
For the first screening level, reviewers are independently
evaluating the titles and abstracts. Citations that fulfil the
inclusion criteria are advanced to the second screening
level. Advancement also occurs if the reviewer does not
find sufficient information to determine whether the cit-
ation fulfils the inclusion criteria. For the second screen-
ing level, the complete scientific paper is read to
determine whether the inclusion criteria are met. At
both levels, mutual agreement is required from the
reviewers to advance a study. Discrepancies are resolved
by consensus. When consensus is not attained, a third
reviewer independently reviews the study in question
and makes a final decision. We will use weighted x to
measure inter-rater agreement between reviewers at both
levels of screening.

Studies that pass the second screening level advance
to data extraction. A team of trained reviewers extracts
data from the included studies. Standardised forms and
training guide the data extraction process. The following
information is extracted from each article: study design,
mean age, proportion of men and women, diagnosis,
co-morbidity, illness duration, illness severity, age of
illness onset (in years), number of illness episodes,
sample size, ECT description, total number of ECT ses-
sions, comparator group characteristics, length of
follow-up, treatment modality and cognitive outcomes.
Examples of treatment modalities (less vs more conser-
vative modalities) include bilateral versus unilateral ECT,
three times versus twice weekly treatment, ultrabrief
versus brief pulse, sine versus pulse, ECT versus pharma-
cological treatment, ECT versus no treatment and ECT
versus sham. The first author of this protocol (CO)
reviews the extracted data to verify the accuracy of the
work. We are contacting the authors of included studies
to obtain information that may be missing from the pub-
lished reports.

Cognitive subdomains

Since cognitive outcomes in ECT studies are reported
using a wide range of measurement instruments that
increase the number of variables across and between
studies, we grouped these instruments into cognitive sub-
domains to facilitate data extraction, reporting and ana-
lysis. Three experienced clinical neuropsychologists (BL,
HM and MM) generated a list of subdomains by review-
ing the included papers, identifying the cognitive instru-
ments, and grouping these instruments into cognitive
subdomains. Disagreements about domain assignment
are resolved by consensus. The cognitive subdomains are:
verbal memory-immediate recall, verbal memory-delayed
recall, verbal memory-recognition, non-verbal memory-
immediate recall, non-verbal memory-delayed recall,
non-verbal ~memory-recognition, working memory,

attention, intellectual ability, executive function, process-
ing speed, spatial problem solving, global cognitive status,
language, motor and construction/visuospatial. In add-
ition, autobiographical memory and subjective memory
as measured by standardised self-report tools are
included. Notably, narrative comparison of outcomes
assessed by objective and subjective measures is critical,
given that patients’ subjective report of cognitive per-
formance may differ significantly from that captured by
objective measurement.

Assessment of risk of bias

Following data extraction, two reviewers will independ-
ently assess the risk of bias of each included study.
Discrepancies will be resolved by consensus. If consensus
is not reached, a third reviewer will decide. The risk of
bias of RCTs will be assessed using the Jadad scale'
which has six questions comprising the following
domains: randomisation, double blinding, tracking of
withdrawals and adverse effects, appropriate use of statis-
tics, and inclusion and exclusion criteria. We will supple-
ment the questions on the Jadad scale with additional
questions (yes/no responses) about the adequacy of
allocation concealment, use of intention-to-treat analysis,
justification of sample size, reporting of outliers and
selective outcome reporting. Some of these additional
questions are based on the Cochrane risk of bias tool®’;
the addition of questions to existing scales has been
used in other meta-analyses."

The risk of bias of cohort and case—control studies will
be assessed using the Newcastle-Ottawa Scale (NOS) 22
The NOS is divided into two subscales, one for cohort
and the other for case—control studies. Both subscales
assess the following three domains: selection of study
groups, comparability of study groups and ascertainment
of exposure or outcome.

Using the responses to the aforementioned scales and
questions, reviewers will qualitatively assess the risk of
bias for each study as ‘low’, ‘unclear’ or ‘high’.
According to the Cochrane Collaboration, ‘low’ means
any bias is unlikely to substantively alter a study’s results,
‘unclear’ means the bias causes doubts about the results,
and high means the bias is likely to threaten the validity
of the results.*

Grading the strength of evidence

We will use the BM] Evidence Centre guidelines for
Grading of Recommendations Assessment, Development,
and Evaluation (GRADE)* to judge the overall quality of
evidence for specific subdomains. In situations where the
group of studies assessing a specific subdomain has a low
quality of evidence, one would hold little confidence in
the validity of the results. One would also be hesitant to
draw firm conclusions or make clinical recommendations
based on these results. Future studies—assuming they
present a higher quality of evidence—might provide a
stronger basis from which to draw conclusions or make
clinical recommendations.
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We will use GRADE to rate the evidence separately for
each cognitive subdomain. We will begin by assigning
four points to each subdomain if the evidence is largely
based on RCT data, or two points if the evidence is
largely based on observational study data. We will then
assess four other categories, that is, quality, consistency,
directness and precision, and add or deduct points for
each category in accordance with GRADE guidelines.?”
The additions or deductions reflect preset criteria for
assessing how the components of each category contrib-
ute to the overall quality of evidence. The final point
total serves as the overall GRADE?® score: scores of 4 or
more indicate high quality of evidence, a score of 3
would indicate moderate quality, 2 would suggest low
quality and less than 2 would indicate very low quality.
The level of confidence to make clinical recommenda-
tions based on the evidence would be stronger for
higher overall scores.

GRADE’s ‘quality’ category will include the risk of bias
assessments. The Cochrane guidelines for ascertaining
risk of bias across studies will be used to synthesise the
risk of bias findings for individual studies.” These guide-
lines classify groups of studies according to low, unclear
or high risk of bias. We will deduct points on the quality
category as follows: low risk of bias (—1), unclear risk of
bias (—2), high risk of bias (-3).

Statistical analysis

After all data have been extracted from the included
studies, the investigators will examine the extraction
tables and determine whether meta-analysis is possible.
We will only conduct meta-analyses on studies that are
relatively homogeneous in terms of participants (eg,
age, sex, comorbidity). In the event between-study het-
erogeneity precludes a meta-analysis, or only permits us
to conduct a meta-analysis on a subset of studies, we will
undertake a narrative synthesis>* of all of the included
studies.

Studies that are sufficiently homogeneous in terms of
participants will be meta-analysed. We will conduct sep-
arate meta-analyses for each cognitive subdomain.
Within each subdomain, we will stratify the analyses by
study design (RCT, observational, RCT and observational
combined). The summary estimates computed in the
meta-analyses will compare the differences in postECT
cognitive impairment between groups receiving less
versus more conservative ECT treatments. Initially, these
comparisons will take the form of mean between-group
differences in scale score. Differences in scale score are,
however, difficult to interpret across disparate scales
because of variations in score ranges (eg, a mean differ-
ence of 1.0 is larger on a scale that ranges from 0 to 5
relative to a scale that ranges from 1 to 100). Even stan-
dardised mean differences can be difficult to interpret
clinically because no threshold exists to mark the
minimum important difference in score. Therefore, we
will report the study-specific and summary estimates as

odds ratios (ORs) in all forest plots. ORs greater than 1.0
will indicate that persons receiving less conservative modal-
ities have greater odds of developing cognitive impairment
than persons receiving more conservative modalities. ORs
less than 1.0 will show the reverse; ORs equal to 1.0 will
suggest no difference between modalities.

We will record all study-specific outcomes as means
and SDs or, if unavailable, as mean differences.
Borenstein e al’s® formulae, implemented through
Comprehensive Meta-Analysis V.2.0 software,?® will trans-
form all entered data into ORs and generate forest
plots. Forest plots will be computed using a fixed-effects
model. We will test statistical heterogencity for each
meta-analysis using the I statistic. If the I? value is 50%
or higher, then we will recompute the forest plot using a
random-effects model. Comprehensive Meta-Analysis will
generate funnel plots to enable the assessment of publi-
cation bias.
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CHAPTER 4:
EFFECTS OF ELECTROCONVULSIVE THERAPY ON COGNITIVE
FUNCTIONING IN PATIENTS WITH DEPRESSION: A SYSTEMATIC

REVIEW AND META-ANALYSIS RESULTS & DISCUSSION
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Foreword to Chapter 4

This chapter contains the results of the systematic review and meta-analysis of ECT’s
effect on cognition. The protocol for the systematic review and meta-analysis has been
published in a peer-reviewed journal, and it is reproduced in chapter 3 above: "Effects of
electroconvulsive therapy on cognitive functioning in patients with

depression: protocol for a systematic review and meta-analysis" (BMJ Open 2015
11;5:¢006966).

The meta-analysis found evidence to suggest poorer cognitive performance in
persons who received bilateral versus unilateral ECT, especially in the 8- to 30-day period
post-ECT. However, most of the results were not statistically significant and the strength
of evidence was weak. Despite decades of research into ECT and potential cognitive
adverse effects, a large amount of work remains to be done to provide a firmer scientific
understanding of the intensity and length of cognitive sequelae post-ECT.

The work described in chapter 4 will be submitted to The Lancet in 2016. For The
Lancet submission, elements of the published protocol in chapter 3 above will be added to

the manuscript to provide introduction and methods sections.

100



PhD Thesis — C. Oremus McMaster University - Neuroscience

4. Overview

The literature search retrieved 2,640 citations, of which 213 (8%) were duplicates (Figure
4.1). A further 2,039 citations (77%) were excluded at title and abstract screening,
thereby leaving 388 citations (15%) for full-text screening. At full-text screening,
examination of the published study reports led to the exclusion of 174 articles (45%). A
total of 214 articles were included in the review. Twenty-seven articles and one book
were included in the systematic review of unilateral versus bilateral ECT. These
publications reported data on 19 RCTs (Brakemeier, Berman, Prudic, Zwillenberg, &
Sackeim, 2011; Daniel, Weiner, & Crovitz, 1983a; D’Elia, 1970; Devanand, Fitzsimons,
Prudic, & Sackeim, 1995; Fleminger, de Horne, & Nott, 1970; Horne, Pettinati,
Sugerman, & Varga, 1985; C. H. Kellner et al., 2010; Levy, 1968; McCall, Dunn,
Rosenquist, & Hughes, 2002; Ranjkesh, Barekatain, & Akuchakian, 2005; Rosenberg &
Pettinati, 1984; Sienaert, Vansteelandt, Demyttenaere, & Peuskens, 2009, 2010; Sobin et
al., 1995; Stoppe, Louza, Rosa, Gil, & Rigonatti, 2006; Stromgren & Juul-Jensen, 1975;
Taylor & Abrams, 1985a; Tew et al., 2002), eight cohort studies (Ashton & Hess, 1976;
Cannicott & Waggoner, 1967; Loo, Sainsbury, Sheehan, & Lyndon, 2008; O’Connor et
al., 2008; Schat et al., 2007a; Squire & Chace, 1975; Squire & Slater, 1983; Strain et al.,
1968), and one case-control study (Weeks, Freeman, & Kendell, 1980). The book
(D’Elia, 1970) reported data on two different RCTs (identified using a single citation in
the text). We included 18 studies (Ashton & Hess, 1976; Cannicott & Waggoner, 1967;

Daniel et al., 1983a; D’Elia, 1970; Fleminger et al., 1970; Horne et al., 1985; C. H.
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Kellner et al., 2010; Levy, 1968; McCall et al., 2002; Ranjkesh et al., 2005; Rosenberg &
Pettinati, 1984; Sienaert et al., 2009; Stoppe et al., 2006; Strain et al., 1968; Stromgren &
Juul-Jensen, 1975; Taylor & Abrams, 1985a; Tew et al., 2002; Weeks et al., 1980) in the
meta-analysis (see Section 4.1 below and the forest plots in Additional file 1). The meta-
analysis encompassed 10 different cognitive domains (see Section 4.1 below). Studies
were excluded from the meta-analysis if they did not report on unilateral versus bilateral
ECT or if they did not contain data in a format that could be entered into the meta-
analysis software. Otherwise, the eligibility criteria for including studies in the review did
not change from what was reported in the protocol in Chapter 2.

In actuality, several meta-analyses were performed in this thesis. The meta-analyses
were stratified by cognitive domain and by time period, i.e., pre-ECT, 1-7 days post-ECT,
8-30 days post-ECT, 31-183 days post-ECT, and more than 183 days post ECT. Since the
purpose of the research was to combine multiple studies and obtain summary overall
effects, meta-analyses could only be performed when at least two studies provided data
for a particular stratum, limiting significantly our ability to analyze results at 31-183 days
ECT and more than 183 days post ECT, where no analyses were possible.

Due to the wide variety of therapeutic variants of ECT (i.e., pulse shape, pulse width,
electrode placement, dosage), this research grouped all treatment modalities according to
the placement of the electrodes into either ‘bilateral” or ‘unilateral’ ECT. These groupings
made intuitive sense because all forms of ECT are fundamentally bilateral or unilateral.

Indeed, bilateral and unilateral ECT are the two classic and still most common types of
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ECT. Had the ECT variants not been grouped accordingly, the number of strata would

have increased beyond cognitive domain and time period to include treatment modality.

With a relatively small number of included studies already in the meta-analyses,

increasing the number of strata would have potentially excluded some studies with

treatment variants not seen in other papers or obfuscated the clarity of the take-home

messages that were otherwise more clearly compartmentalized in a straightforward

manner by cognitive domain and time period.

Figure 2. PRISMA Flow Chart
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4.1. Results — Meta-analysis: Summary Odds Ratios and 95% Confidence Intervals
At least two studies provided data for the following strata: autobiographical memory 8-30
days; attention 8-30 days; global cognitive status pre-ECT, 8-30 days, and 31-183 days;
non-verbal memory — delayed recall pre-ECT and 8-30 days; verbal memory — delayed
recall pre-ECT; verbal memory — delayed recall 8-30 days; verbal memory — immediate
and delayed recall pre-ECT; subjective memory pre-ECT and 8-30 days post-ECT;
executive function pre-ECT and 8-30 days; and motor pre-ECT. Specific findings are

described in Sections 4.1.1 —4.1.10 below.

4.1.1. Autobiographical Memory

At 8-30 days, the results from three studies (Daniel et al., 1983a; C. H. Kellner et al.,
2010; Strain et al., 1968) showed poorer cognitive performance that was statistically
significant in the bilateral compared to unilateral ECT group (OR: 1.9; 95% CI: 1.1 to 3.5

[p > 0.05]).

4.1.2. Attention
At 8-30 days, the results from the analysis of two independent groups within the same

study (Horne et al., 1985) showed poorer cognitive performance in the bilateral compared

to unilateral ECT group (OR: 1.6 95% CI: 0.7 to 4.0 [p > 0.05]).

4.1.3. Global Cognitive Status
Prior to ECT, five studies (Horne et al., 1985; Ranjkesh et al., 2005; Sienaert et al., 2010;

Taylor & Abrams, 1985a; Tew et al., 2002) showed baseline cognitive performance that
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was statistically significantly worse in persons who would be assigned subsequently to
bilateral as compared to unilateral ECT (OR: 1.6; 95% CI: 1.0 to 2.8 [p > 0.05]). At 8-30
days, the results from six studies (Horne et al., 1985; C. H. Kellner et al., 2010; Ranjkesh
et al., 2005; Sienaert et al., 2009; Taylor & Abrams, 1985a; Tew et al., 2002) revealed
worse cognitive performance in the bilateral ECT group (OR: 2.0; 95% CI: 0.6 to 2.3 [p >
0.05]), while four studies (C. H. Kellner et al., 2010; Ranjkesh et al., 2005; Sienaert et al.,
2009, 2010) showed the(Horne et al., 1985; Levy, 1968) same results at 31-183 days (OR:

1.4; 95% CI: 1.0 to 3.9 [p < 0.05).

4.1.4. Non-verbal Memory — Delayed Recall

Two studies from the same book (D’Elia, 1970) indicated poorer cognitive performance
in persons assigned subsequently to the bilateral as compared to unilateral ECT study
groups (OR: 1.5; 95% CI: 0.8 to 3.1 [p > 0.05]). At 8-30 days, the results from four
studies (Ashton & Hess, 1976; C. H. Kellner et al., 2010; McCall et al., 2002; Weeks et
al., 1980) showed poorer cognitive performance in the bilateral as compared to unilateral

ECT group (OR: 2.6; 95% CI: 1.0-6.7 [p > 0.05]).

4.1.5. Verbal Memory — Delayed Recall
Prior to ECT, three studies, including two of the studies published in the book (D’Elia,
1970; McCall et al., 2002) reported worse cognitive performance in persons who were

about to receive bilateral versus unilateral ECT (OR: 1.4; 95% CI: 0.8 to 2.5 [p > 0.05]).
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4.1.6. Verbal Memory — Immediate Recall
At 8-30 days post-ECT, the results from two studies (Horne et al., 1985; Weeks et al.,
1980) showed worse cognitive performance that was statistically significant in the

bilateral as compared to unilateral ECT group (OR: 5.7; 95% CI: 1.5 to 21.6 [p > 0.05]).

4.1.7. Verbal Memory — Immediate and Delayed Recall

Two studies (Horne et al., 1985; Levy, 1968) reported worse cognitive performance in
persons who would be assigned subsequently to bilateral ECT (OR: 2.9; 95% CI: 0.9 to
9.8 [p > 0.05]). At 8-30 days post-ECT, five studies (Cannicott & Waggoner, 1967;
Fleminger et al., 1970; Horne et al., 1985; C. H. Kellner et al., 2010; Levy, 1968) found
worse cognitive impairment in persons that was statistically significant who received

bilateral as compared to unilateral ECT (OR: 5.7; 95% CI: 1.5 to 21.6 [p > 0.05]).

4.1.8. Subjective Memory

As with verbal memory — immediate and delayed recall, worse cognitive performance

was found in the bilateral as compared to unilateral ECT group prior to ECT (OR: 1.4;
95% CI: 0.6 to 3.7 [p > 0.05]) (Cannicott & Waggoner, 1967; Levy, 1968) and at 8-30

days post-ECT (OR: 4.1; 95% CI: 1.2 to 13.7 [p < 0.05]) (Levy, 1968; Rosenberg &

Pettinati, 1984; Stromgren & Juul-Jensen, 1975).

4.1.9. Executive Function
Assignment to the bilateral as compared to unilateral ECT group was associated with

worse cognitive performance pre-ECT (1.3 (95% CI: 0.5 to 3.7 [p > 0.05]) (Horne et al.,
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1985) and at 8-30 days post-ECT (OR: 1.3; 95% CI: 0.8 to 2.4 [p > 0.05]) (Horne et al.,

1985; C. H. Kellner et al., 2010).

4.1.10. Motor
Persons assigned to the bilateral ECT group showed worse pre-ECT motor functioning

than did persons assigned to unilateral ECT (OR: 2.5; 95% CI: 0.9 to 7.0 [p > 0.05]) .

4.2. Risk of Bias
The risk of bias for the RCTs, measured using the Jadad scale (Jadad et al., 1996) and the
Cochrane risk of bias tool, (Higgins et al., 2011) was medium (Table 4.1). Only two
studies had a low risk of bias (Charles H. Kellner, Tobias, & Wiegand, 2010; Sobin et al.,
1995), nine had an unclear risk of bias (Brakemeier et al., 2011; D’Elia, 1970; Horne et
al., 1985; Levy, 1968; McCall et al., 2002; Ranjkesh et al., 2005; Stoppe et al., 2006;
Stromgren & Juul-Jensen, 1975), and eight had a high risk of bias (Daniel et al., 1983a;
Devanand et al., 1995; Fleminger et al., 1970; Rosenberg & Pettinati, 1984; Sienaert et
al., 2009, 2010; Taylor & Abrams, 1985a; Tew et al., 2002). The principal problems with
many of the studies were inadequate or unclear appropriateness of randomization or
double-blinding (where blinding was present), inadequate or unclear allocation
concealment, unclear use of intent-to-treat analysis, no justification of sample size, and no
reporting of outliers.

Turning to the cohort studies, three had a low risk of bias (Loo et al., 2008;
O’Connor et al., 2008; Schat et al., 2007a) and five had an unclear risk of bias (Ashton &

Hess, 1976; Cannicott & Waggoner, 1967; Squire & Chace, 1975; Squire & Slater, 1983;
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Strain et al., 1968) on the Newcastle-Ottawa Scale (Lo, Mertz, & Loeb, 2014) (Table
4.2). The primary issues with the cohort studies were uncertainty over the
representativeness of the cohort, uncertainty over the comparability of study groups, and
no description of outcome assessment.

The lone case-control study (Weeks et al., 1980) performed well on the Newcastle-

Ottawa Scale. The only major issue was a lack of description of control selection.

4.3. Grading the Strength of Evidence

The strength of evidence (Table 4.3) was remarkably consistent across the studies that
were meta-analyzed. In all cases, inconsistency and indirectness were not issues because
the odds ratios were consistently above 1.0, indicating worse cognitive outcomes for
bilateral versus unilateral ECT. Additionally, all of the results were obtained through
direct comparison between the two types of ECT. Unilateral and bilateral ECT were not
indirectly compared to one another through some third mechanism. Imprecision was an
issue because most 95% confidence intervals were quite large, mainly due to the small
samples sizes in most included studies. Imprecision generates wide confidence intervals
and large p-values, which renders interpretation of results more difficult because one
cannot clearly determine where the true effect lies (e.g., how far from the null value does
an odds ratio lie). When the studies contributing evidence to each domain were taken
together, many had unclear or high risk of bias, which counterbalanced the low risk of
bias in other studies. Thus, the risk of bias was rated as serious or very serious for eight of
10 cognitive domains.
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Due to the serious nature of the imprecision and risk of bias, the overall quality of
evidence was very low for four domains (global cognitive status, autobiographical
memory, subjective memory, verbal memory — immediate delayed recall), low for four
domains (attention, non-verbal memory — delayed recall, verbal memory — delayed recall,
motor), and moderate for two domains (executive function, verbal memory — immediate

recall) (Table 4.3).

4.5. Discussion

Overall, we meta-analyzed 18 studies across 10 different cognitive domains. The two
major time points in the extracted studies were pre-ECT and 8 to 30 days post ECT. In the
pre-ECT groups, the point estimated odds ratios were primarily within a range of 1.3 to
1.6, with two point estimates at 2.5 (motor) and 2.9 (verbal memory-immediate and
delayed recall). In the 8- to 30-day timeframe post-ECT, the point estimated odds ratios
ranged from 1.3 to 10.5, with five odds ratios exceeding 2.0 (double the odds of worse
cognitive performance in bilateral versus unilateral ECT in the domains of global
cognition, non-verbal delayed recall, verbal memory immediate and delayed recall,
subjective memory, and verbal memory immediate recall). A recent review (Semkovska
& McLoughlin, 2010) suggested the cognitive impact of ECT does not last beyond three
days. Here, we found worse cognitive performance for bilateral versus unilateral ECT at
8-30 days post-ECT, suggesting that this treatment modality is associated with worse
cognitive outcomes for the following domains in the month following ECT treatment:
autobiographical memory, attention, global cognitive status, non-verbal memory —
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delayed recall, verbal memory — delayed recall, subjective memory, and executive
function. Notably, persons assigned to bilateral ECT showed worse cognitive
performance pre-ECT in the following domains: global cognitive status, non-verbal
memory — delayed recall, verbal memory — delayed recall, verbal memory — immediate
and delayed recall, subjective memory, executive function, and motor. These pre-ECT
results suggest that patients entering into bilateral ECT treatment may be more vulnerable
to cognitive impairment prior to treatment entry than those undergoing unilateral ECT.

Our findings must be taken within the context of the data from the meta-analyzed
studies. Only four summary odds ratios were statistically significant at the 5% level, and
all of them pertained to 8- to 30-day periods in the domains of subjective memory (OR:
4.1; 95% CI: 1.2 to 13.7), verbal memory immediate and delayed recall (OR: 5.7; 95%
CI: 1.5 to 21.6), verbal memory immediate recall (OR: 10.5; 95% CI: 2.0 to 53.0), and
executive function (OR: 1.9; 95% CI: 1.1 to 3.5). None of the other summary odds ratios
attained statistical significance. The lack of significance was likely due to small sample
sizes in many of the studies. When combined with the predominantly ‘low’ ratings from
the GRADE analysis, the lack of statistical significance indicates that further evidence
could well change the findings of this meta-analysis.

We note that our findings differ from the findings of an earlier meta-analysis
examining cognitive performance in ultrabrief versus brief pulse ECT (Tor et al., 2015).
In this earlier study, the summary standard mean differences (SMDs) for cognitive

function all unequivocally favoured ultra-brief pulse ECT: retrograde memory (SMD:
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0.38; 95% CI: 0.15 to 0.61 [5 studies]); anterograde memory—Iearning (SMD: 0.45; 95%
CI: 0.22 to 0.68 [2 studies]); anterograde memory—delayed recall (SMD: 0.56; 95% CI:
0.40 to 0.73 [3 studies]); global cognitive function (SMD: 0.36; 95% CI: 0.09 to 0.63 [2
studies]). The difference in findings can be explained by the different thrust of this earlier
meta-analysis (Tor et al., 2015), which was conducted to specifically examine two
variants of ECT, while the meta-analysis in this thesis examined a broader spectrum of
ECT modalities. Still, both meta-analyses found cognitive performance to be poorer in
persons who received more intense variants of ECT.

The meta-analysis reporting cognitive adverse effects to last only within three days
post-ECT combined studies according to cognitive test (Semkovska & McLoughlin,
2010). In the < 3-day period post-ECT, the authors reported statistically significant
decreases on 72% of the cognitive tests. Given that many studies in this area include
multiple tests to measure the same cognitive domain, study-specific features such as
selection or information bias can impact all of the measures of cognition, thus leading to
an over-inflation of effects in a meta-analysis. For example, a study that recruits more
severely depressed persons who might be indicated to receive a more intense form of
ECT could produce results showing a high incidence of reduced cognitive performance
post-ECT. However, this finding would be partially the result of the type of participants
selected for inclusion in the study. If such a study employed several measures of the same
cognitive domain, whereas another study employed just one measure in that same domain

while also recruiting a more balanced sample in terms of TRD severity, then the results of
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the first study could have a larger effect on the overall conclusions of a meta-analysis if
the analysis was combining studies by measure. The suspicion is this type of occurrence
was present in the other meta-analysis (Semkovska & McLoughlin, 2010). Indeed,
methods recommendations suggest meta-analysts should avoid vote-counting to draw
conclusions about summary treatment effects (Higgins et al., 2011). This is because vote
counting ignores substantive differences between studies and often reduces a conclusion
about effects to whether study results meet the p < 0.05 threshold. From this discussion,
the 72% figure cited in the meta-analysis should be interpreted with caution.

In the meta-analysis reported in this thesis, the problem of weighting studies by
numbers of tests was avoided by meta-analyzing by domain. When a single study
reported more than one test per domain, decisions had to be made on how to approach the
issue to avoid double-counting the same participant results in the meta-analysis. Without
methods guidance in the literature, the decision was made to choose a test was based on
sample size to increase the power of the meta-analysis (i.e., taking the test for whom the
authors report results for the most participants). When sample sizes across tests were the
same, the next option was to select tests that were similar to the tests employed by the
other studies in the same domain (to enhance comparability).

The findings of this and other meta-analyses, despite different objectives and
methods, suggest that more intense types of ECT appear to be associated with greater
odds of worsening cognitive performance. However, the evidence to date does not

provide a clear picture of the extent to which the poorer performance persists over time,
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nor does it suggest which cognitive domains may be more susceptible to injury following
ECT. Clearly, further research is needed to elucidate these relationships and provide
clinicians with guidance regarding the type of ECT to select as a treatment for persons
with TRD. The clinician’s treatment choice is guided by a risk-benefit analysis: what type
of ECT will best suit my patients and will the benefits of the treatment outweigh the risks
of potentially worsening cognitive performance? The current state of the evidence does
not help the clinician grapple with this question. Further research using clearly defended
ECT protocols and a small set of generally accepted cognitive tests should be launched to
investigate the question in more detail. The psychiatric community should come to
consensus on a standard battery of cognitive tests to enhance the applicability and
comparability of results to strengthen the body of evidence. Moreover, to reduce bias in
the conduct of research studies and to enhance the clarity of presenting results,
researchers should follow recommended guidelines for reporting results, e.g., CONSORT
for RCTs (Moher et al., 2010), STROBE for observational studies (Elm et al., 2007), and
PRISMA for systematic reviews and meta-analyses (Moher, Liberati, Tetzlaff, Altman, &
PRISMA Group, 2009). Abrams describes how the impact of potentially important ECT-
cognition research can be dampened by methodological flaws and poor reporting
(Abrams, 2007).

Notably, previous meta-analyses have revealed small to moderate effect sizes for
cognitive deficits in depression in the absence of ECT treatment. A meta-analysis by

Rock et al., 2014 searched PubMed and Google Scholar between 1980 to December 2012
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and included 24 studies comparing currently depressed patients to healthy controls and
six studies comparing remitted depressed patients to healthy controls. The authors
reported moderate deficits in memory, executive function and attention (Cohen’s d effect
sizes ranging from -0.34 to -0.65) in currently depressed vs. healthy controls; and
memory deficits (Cohen’s d ranging from 22 to 0.54) in remitted depressed patients.
However, the I? for sixteen out of twenty four studies pool results range from 56 to 82
indicating substantial statistical heterogeneity between studies.

Another meta-analysis by Lee et al., 2011 searched PubMed and PsychInfo databases
from 1990 to February 2011 summarizing 13 studies. The authors reported that patients in
their first episode of depression performed worse than healthy controls in attention (SMD:
0.36, 95% CI: 0.13-0.59; IZZO%), working memory (SMD: 0.16, 95% CI: -0.20 - 0.51;
Iz=6l%), verbal learning and memory (SMD: 0.13, 95% CI: 0.18-0.45; Iz=81%), visual
learning and memory (SMD: 0.53, 95% CI: -0.05 — 1.11; I’=88%). Unfortunately, the
heterogeneity of the pooled results for working memory, verbal and learning memory and
visual and learning memory heterogeneity range from 61% to 88% which warns caution
in interpreting the findings.

In addition, a meta-analysis from Wagner et al., 2012 included 15 studies
investigating severity of executive dysfunctions in persons with MDD in comparison to
healthy controls and 3 before and after antidepressant treatment studies. The authors
found that healthy controls had better cognitive functioning than persons with MDD in

semantic and phonemic memory 0.92 SD and 0.71 SD, I’=52%; Stroop interference test
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1.18 SD, Trail Making Test B 1.109 SD. These previous meta-analyses did not strictly
adhere to PRISMA guidelines, nor did they evaluate the risk of bias and did not measure
the strength of evidence. Interpretation of these findings of should be done with caution
due to moderate to high levels of heterogeneity (> 50%). Taken together, however, these
meta-analyses suggest that depression alone is associated with changes in cognitive
functioning. The extent to which these alterations may be exacerbated by ECT remains to
be elucidated.

The current meta-analysis has many strengths, including adherence to current
methods guidance (Moher et al., 2009) and the use of risk of bias and strength of evidence
assessments to help interpret the findings. The major limitation is the small number of
studies that could be meta-analyzed, although this is more of a function of the vast
amount of clinical heterogeneity seen in the included studies. Studies varied in terms of
participants (e.g., age, co-morbidities), treatment modalities, cognitive measures, and
frequency and timing of follow-ups (Table 4.4).

A major challenge was selecting studies that were ‘similar enough’ to include in the
meta-analysis. The thesis author pooled studies whose design and operational
characteristics were as homogeneous as possible. Failing to account for clinical
heterogeneity when making a priori decisions about which studies to include in a meta
analysis can produce statistical heterogeneity, which exaggerates the variability of
summary treatment effects (Gagnier, Moher, Boon, Beyene, & Bombardier, 2012). The

author also had to group studies under two broad categories of treatment to prevent the
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unwieldy growth of multiple strata, which would have made summary interpretations of
results difficult. Some of the reasons for variability in the included studies are the use of
different neuropsychological tests to measure a multiplicity of cognitive domains,
multiple time points following ECT (including immediately post-ECT), substantial
clinical heterogeneity in the study samples, problems with the data (i.e., many data were
not normally distributed), and differences in how data were reported (i.e., different
measures of association).

The non-meta-analyzed studies generally pointed to the same conclusions as the
subset of studies that were included in the meta-analysis. Within-group comparisons were
not undertaken in the meta-analysis because many studies, in particular those published
prior to 2000, did not report baseline sample characteristics in great depth. Also, many
studies were not designed to investigate cognitive performance as a primary outcome and
some of these studies looked at cognition as an adverse effect and measured it only at
follow-up. For these same reasons, further stratifying the analyses by baseline cognitive
status was not possible.

In conclusion, while our meta-analysis found evidence to suggest poorer cognitive
performance in persons who receive bilateral versus unilateral ECT, most of our results
were not statistically significant and the strength of evidence was weak. More research is
required to obtain a deeper understanding of the association between ECT and cognition.

Perhaps most striking, given decades of research on this topic, is the large amount of
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remaining work to be done to provide a firmer scientific basis to guide clinical decision-

making
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4.5. Tables and Figures

Table 3. Risk of Bias Assessment - RCT-

McMaster University - Neuroscience
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. Appropriate . . . : . . . Reporting of Jadad +
Year Randomized ... |Double blind |double withdrawals/ [inclusion/  [effects analysis Allocation  [Intention-to- [of Sample . Outcome Jadad [Cochrane
randomization| L . ¥ N o D Outliers . Cochrane
Country blinding drop-outs exclusion described described Conceal-ment [treat Analysis [Size [Reporting Score |Score Score
criteria
Y/N |Score [Y/N [Score [Y/N [Score |Y/N |Score [Y/N [Score |[Y/N |[Score |Y/N |Score [Y/N [Score |Y/N |Score |Y/N |Score [Y/N [Score |Y/N |Score [Y/N [Score
[Brakemeier,
2011. USA Y 1 Y 1 N 0 N |0 Y 1 Y 1 N 0 Y 1 N [0 Y 1 N 0 N [0 N 1 5 2 7
d'Elia, 1970,
Sweden Y 1 U 0 Y 1 U |0 N [0 Y 1 Y 1 Y 1 N [0 Y 1 N 0 N [0 N 1 5 2 7
Study IV
d'Elia, 1970,
Sweden Y 1 U 0 Y 1 U 0 N 0 Y 1 Y 1 Y 1 N 0 Y 1 N 0 (N 0 (N 1 5 2 7
Study V
[Daniel WF,
1083 USA. Y 1 U 0 N 0 IN 0 Y 1 N 0 IN 0 N 0 N 0 N 0 N 0 (N 0 N 1 2 1 3
Pevanand, |y )y N ol N N NP NP NP Nk R s
1995, USA -
Fleminger,
1970 Y 1 N -1 Y 1 Y 1 Y 1 N 0 N 0 Y 1 N [0 N 0 N 0 N [0 N 1 4 1 5
England
fomeR, o i vy iy i NP oy N o N N N N N e | 7
1985, USA
Kellner
C.H., 2010, |Y 1 U 1 Y 1 Y 1 Y 1 Y 1 IN 0 Y 1 N 0 Y 1 Y 1 N 0 (N 1 7 3 10
[USA
LevyR, Y 1 Y 1 Y 1 IN 0 N 0 Y 1 IN 0 N 0 N 0 Y 1 N 0 (N 0 N 1 4 2 6
1968, UK
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McMaster University - Neuroscience

Clear
Author, Appropriate Appropriate |Description [description  |Adverse Statistical (Adequacy of |Use of Justification Reporting of Selective Total |Total ..MHMMJr
Year Randomized [ PPFOPM3 |nuble blind |double withdrawals/ |inclusion / effects analysis Allocation  |Intention-to- |of Sample porting Outcome Jadad |Cochrane
randomization s . ¥ . I Outliers . Cochrane
Country blinding drop-outs exclusion described described Conceal-ment [treat Analysis |Size [Reporting Score |Score Score
criteria

[Y/N |Score |Y/N [Score [Y/N |Score |Y/N |[Score |Y/N [Score [Y/N |Score |Y/N [Score [Y/N |Score |Y/N |Score |Y/N [Score [Y/N |Score |Y/N [Score |Y/N [Score
McCall,
2002, USA Y 1 U 0 Y 1 Y 1 N 0 Y 1 N 0 Y 1 N 0 N 0 Y 1 N 0 N 1 N 2 7
[Ranjkesh,
2005, Iran Y 1 U 0 Y 1 U 0 Y 1 Y 1 y 1 N 0 N 0 Y 1 N 0 N 0 N 1 5 2 7
[Rosenberg,
1984, USA Y 1 N -1 Y 1 IN -1 N 0 Y 1 N 0 N 0 N 0 N 0 N 0 N 0 N 1 1 1 2
Sand
Stomgren 1y o N oo N o p b Nl N o NP NP N P 6
and Juul-
Jensen
Sienaert,
2009 Y 1 U 0 N 0 N -1 Y 1 Y 1 N 0 N 0 N 0 N 0 N 0 N 0 N 1 2 1 3
Belgium
Sienaert
2010 Y 1 U 0 N 0 N 0 Y 1 Y 1 N 0 Y 1 N 0 N 0 N 0 (N 0 N 1 4 1 5
belgium
Mow_u%bv Gomvwx 1 U 0 Y 1 Y 1 Y 1 Y 1 Y 1 Y 1 N 0 Y 1 N 0 N 0 N 1 7 2 9
Stoppe A,

LY 1 N 0 N 0 IN 0 N 0 Y 1 N 0 Y 1 N 0 Y 1 N 1 N 0 N 1 3 3 6
2006, Brazil
Taylor &
Wo_umm,am,<_cozoz;<_<yzozozozozozozHN_ 3
Britain
Tew JD,
2002, USA Y 1 U 0 Y 1 Y 1 N 0 IN 0 N 0 Y 1 N 0 N 0 N 0 (N 0 N 1 4 1 5
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Table 4. Risk of Bias Assessment

Is Eo. case Representativen | Selection of Definition of Comparability Ascertainment Ascertainment Non-response Total
Author, year Country definition of cases and same for cases
ess of the cases | controls controls? of exposure rate Score
adequate? controls and controls
Ashton and Hess, 1976, Australia | d 0 a 1 a 1 a 1 c 0 a 1 a 1 a 1 6
Cannicott SM, 1967, USA c 0 a 1 b 1 b 0 c 0 d 0 a 1 a 1
4
Loo, 2008, Australia a 1 a 1 b 1 b 1 b 2 a 1 b 0 c 0
7
O’Connor M, 2008 a 1 a 1 b 1 a 1 a 1 a 1 a 1 b 1
USA
8
Schat, 2007, Netherlands a 1 a 1 b 1 b 0 b 2 a 1 a 1 c 0 ;
Squire 1983 USA
b 1 a 1 b 1 a 1 C 0 [ 0 a 1 b 1 6
Squire, 1975 USA
c 0 a 1 a 1 b 0 c 0 d 0 a 1 b 1 4
Strain, 1968, USA d 0 a 1 a 1 a 1 a 1 a 1 a 1 a 1 7
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Table 5 GRADE

McMaster University - Neuroscience

Quality assessment

Cognitive Deficit: Bilateral versus Unilateral Electroconvulsive Therapy

Ne of participants [Risk of Inconsistency Indirectness Imprecision Publication bias Overall quality
(studies) bias of evidence
Follow-up
Global Cognitive Status
6 RCTs very not serious not serious serious * none @OOO
serious '
VERY LOW
Autobiographical Memory
2 RCTs, 1 cohort serious > |not serious not serious serious >* none @OOO
VERY LOW
Attention
1 RCT serious * | not serious not serious serious * none mwmwoo
LOW
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Executive Function

2 RCTs not serious |not serious not serious serious >’ none mwmwmwo
5

MODERATE

Non-verbal Memory - Delayed Recall

3 RCTs, 1 case serious ©  |not serious not serious serious *’ none mwmwoo

control
LOW

Verbal Memory - Delayed Recall

2 RCTs serious not serious not serious serious > none mwmwoo

LOW

Verbal Memory - Immediate Recall

2 RCTs not serious |not serious not serious serious " none mwmwmwo

MODERATE
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Subjective Memory

3 RCTs, 1 cohort very serious|not serious not serious serious * none @OOO

8

VERY LOW

Verbal Memory - Immediate Delayed

4 RCTs, 1 cohort very serious|not serious not serious serious * none @OOO
9
VERY LOW
Motor
1 RCT serious "'’ |not serious not serious serious * none mwmwoo
LOW

CI: Confidence interval

1. Two studies high risk of bias; two studies unclear risk of bias
2. Wide confidence intervals

3. One study high risk of bias; one study unclear risk of bias

4. Unclear risk of bias

5. One study unclear risk of bias; one study low risk of bias

6. Three studies unclear risk of bias; two studies low risk of bias
7. Two studies unclear risk of bias

8. One study high risk of bias; three studies unclear risk of bias
9. One study high risk of bias; three studies unclar risk of bias
10. One study unclear risk of bias
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Table 6. Summary table

Study

design

Diagnosis

Intervention

Comparator

McMaster University - Neuroscience

Cognitive
Domain

Cognitive
Tests

Participants (n)
at different
follow-up times

Data

entered
in meta-
analysis

Comments

Ashton R, Cohort Endogenou | BL Temporal Right UL — Non-Verbal | 16-point 8-30 Days Post 1%t

1976, (prospec | sor (n=8) Non-Dominant | Memory- abstract ECT; BL (n=8);

Australia tive) Reactive - Temporal Recognitio | shapes - UL(n=7)
Depression Parietal (n=7) | n Recognition
(N =15)
Note: May
be either
recruitment
or
randomizati
on sample

Bidder TG, | RCT Depressed | Bilateral (n = Right UL — Autobiogra | Personal Pre ECT;BL (n= N No

1970, USA —Non- 46) Temporal phical Data Sheet | 46); RUL (n = 50) information
Schizophre Parietal (n = Memory given on
nic (N = 96) 50) Change from Pre ECT

ECTto 2ECT scheduling;
Note: Could Treatments; BL (n can not
be either =46); RUL (n =50) determine
randomizati the number
on of Change from 2 of days since
recruitment ECT treatments to the 1tECT
sample 4ECT for follow up
Treatments; BL (n times

= 46); RUL (n = 50)

Change from 4
ECT treatments to
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McMaster University - Neuroscience

Author,
year,

country

Study

design

Diagnosis

Intervention Comparator

Cognitive
Domain

Cognitive
Tests

Participants (n)
at different
follow-up times

6 ECT
Treatments; BL (n
=46); RUL (n =50)

Data Comments
entered
in meta-
analysis

10 Days After
ECT Completion;
Non-Verbal | BVRT Pre ECT;BL (n=
Memory- 46); RUL (n =50)
Delayed
Recall Change from Pre

ECTto 2 ECT
Treatments; BL (n
=46); RUL (n =50)

Change from 2
ECT treatments to
4ECT
Treatments; BL (n
=46), RUL (n = 50)

Change from 4
ECT treatments to
6 ECT
Treatments; BL (n
=46), RUL (n = 50)

10 Days After
ECT Completion;

30 Days After
ECT Completion;

1 year After ECT
Completion;




Author,
year,
country

PhD Thesis — C. Oremus

Study

design

Diagnosis

Intervention

Comparator

Cognitive Cognitive

Domain

Verbal
Memory -
Immediate
Recall

McMaster University - Neuroscience

Tests

PAL

Participants (n)
at different
follow-up times

PreECT;BL (n=
46); RUL (n =50)

Change from Pre
ECTto 2ECT
Treatments; BL (n
=46); RUL (n = 50)

Change from 2
ECT treatments to
4ECT
Treatments; BL (n
=46); RUL (n = 50)

Change from 4
ECT treatments to
6 ECT
Treatments; BL (n
=46); RUL (n = 50)

10 Days After
ECT Completion;

30 Dalys After
ECT Completion;
BL (n=9); RUL (n
=12)

1 year After ECT
Completion;

DETZ]

entered
in meta-
analysis

Comments

, 2011,
USA

RCT

Major
Depressive
Disorder (N

Bilateral —
Frontal
Temporal —

Right UL —
6.0x Seizure
Threshold—

Autobiogra
phical
Memory

AMI

Pre ECT: Can not
determine with
certainty

126



PhD Thesis — C. Oremus

McMaster University - Neuroscience

Author, Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
year, design Domain Tests at different entered
country follow-up times  in meta-
analysis
Ultra Brief Ultra Brief Global
Pulse Width (n | Pulse Width (n | Cognitive 8-30 Days Post 1
=) =) Status ECT; Can not
Subjective | CFQ determine with
BL Temporal — | Right UL — Memory GSE - My certainty
2.5x Seizure 6.0x Seizure SMCQ
Threshold — Threshold— Non Verbal | RFT
Brief Pulse Ultra Brief Memory-
Width (n =) Pulse Width (n | pelayed
= Recall
Verbal WAIS - Il
Memory -
Immediate
and
Delayed
Recall
Cannicoft Cohort Major BL (n=10) UL — Non- Spatial Block PreECT;BL(n= |Y
SM, 1967, | (prospec | Depressive Dominant (n = | Problem Design 10); UL — Non-
USA tive) Disorder (N 14) Solving Dominant (n = 14)
= “w#v
Subjective | Recent 8-30 Days Post 1
Note: Memory Memory ECT; BL (n = 10);
randomizati UL — Non-
on, not Verbal Immediate | Dominant (n = 14)
recruitment, memory- Memory
sample Immediate
and
Delayed
Recall
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Diagnosis

Criteria for

Intervention

Hmv

Comparator

Parietal — Brief

McMaster University - Neuroscience

Cognitive
Tests

Data

entered
in meta-
analysis

Participants (n) Comments
at different

follow-up times

Sinusoidal (n =7);

inclusion Pulse (n=4) UL — Brief Pulse
available in | BL -Frontal (n=4);UL-
Daniel et al. | Temporal — UL - Non- Sinusoidal (n = 5)
(1982); Sinusoidal (n = [ Dominant -
could be 7) Temporal
either Parietal —
randomizati Sinusoidal (n =
on or 5)
recruitment
sample
D'Elia G, RCT Unipolar.. BL -Frontal UL — Non- Non-Verbal | Delayed Pre ECT:BL(n= |Y
1970, Depressign | Temporal(n = | Dominant — Memory- Reproductio | 25); UL (n = 28)
Sweden (n=31) 25) Temporal Delayed n-30
(Study 3) Parietal (n = Recall Figure Test | 31-183 Days Post
Bipolar 28) Non-Verbal | Immediate | 1**ECT: BL (n=
Depression Memory Reproductio | 25); UL (n = 28)
(n=4) Immediate | n-30
Recall Figure Test
Verbal Delayed
Memory- Reproductio
Delayed n - 30 Word
Recall Pair Test
Delayed
Reproductio
n-30
Personal
Data Test
Verbal Immediate
Memory Reproductio
Immediate | n-30 Word
Recall Pair Test
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McMaster University - Neuroscience

Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
design Domain Tests at different entered
follow-up times  in meta-
analysis
Immediate
Reproductio
n-30
Personal
Data Test
D'Elia G, RCT Recruited BL - Frontal UL — Non- Non Verbal | Delayed Within 24hrs Post | Y
1970, (N =108) Temporal (n = | Dominant — Memory - Reproductio | 1®* ECT; BL (n =
Sweden 24) Temporal Delayed n-30 24); UL — Non-
(Study 4) Schizophre Parietal (n = Reproducti | Figure Test | Dominant (n = 25);
nic 25) on UL — Dominant (n
psychosis =25)
(n=9) UL — Dominant
— Temporal 1-7 Days Post 1°
Manic Parietal (n = ECT; BL (n = 24);
depressive 25) UL — Non-
episode Dominant (n = 25);
(n=32) UL — Dominant (n
=25)
Paranoid Non Verbal | Immediate | Pre ECT: BL (n=
psychosis Memory - Reproductio | 24); UL — Non-
(n=4) Immediate | n-30 Dominant (n = 25);
Reproducti | Figure Test | UL — Dominant (n
Psychoneur on =25)
osis
(n=29) 1-7 Days Post 1°
ECT; BL (n = 24);
UL — Non-
Dominant (n = 25);
UL — Dominant (n
=25)
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Study

design

Diagnosis

Intervention

Comparator

Cognitive
Domain

McMaster University - Neuroscience

Cognitive
Tests

Participants (n)
at different
follow-up times

Data Comments
entered

in meta-

analysis

Verbal Delayed Within 24hrs Post
Memory - Reproductio | 1 ECT; BL (n =
Delayed n - 30 Word | 24); UL — Non-
Recall Pair Test Dominant (n = 25);
UL — Dominant (n
Delayed = 25)
Reproductio
n - Personal | 1.7 Days Post 1°
Data Test ECT; BL (n = 24);
UL — Non-
Dominant (n = 25);
UL — Dominant (n
=25)
Verbal Immediate | Pre ECT: BL(n=
Memory - Reproductio | 24); UL — Non-
Immediate | n-30 Word | Dominant (n = 25);
Recall Pair Test UL — Dominant (n
Immediate | =25)
Reproductio
n - Personal | 1-7 Days Post 1*
Data Test ECT; BL (n = 24);
UL — Non-
Dominant (n = 25);
UL — Dominant (n
=25)
Devanand | RCT Major BLIempeoral — | Right UL - Subjective | Cognitive 8-30 Days Post 15T [ N No record in
DP, 1995, Depressive | Just Above Temporal Memory Symptoms | ECT; forest plots
USA* Disorder (N | Seizure Parietal - Just or
=100) Threshold (n = | Above Seizure manuscript
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Intervention

Study

design

Data
entered
in meta-
analysis

Diagnosis Comparator Cognitive Comments

Domain

Cognitive
Tests

Participants (n)
at different
follow-up times

23) Threshold (n = Memory 8-30 Days Post 1* under meta-
23) Complaints | ECT; analysis
BLTempeoral -
2.5x Seizure Right UL — Number of
Threshold (n = | Temporal subjects per
27) Parietal - 2.5x _ treatment
Seizure Subjective | 8-30 Days Post 1% condition at
Threshold (n = Memory | ECT; 8-30 days
23) (Disorientati post 1# ECT
on) can not be
determined
with certainty
Halliday, RCT (N =52) BL (n=18) UL — Left Attention Digits Change in Score Does not
1968, ... Hemisphere n Backward After 4" ECT provide any
Note: =16) Digits Treatment; BL (n information
randomized Forward =18); UL-Left on ECT
, not UL — Right Autobiogra | Remote Hemisphere (n = scheduling
recruitment, Hemisphere (n | phical Memory 16); UL — Right
sample =18) Memory Test Hemisphere (n =
Non-Verbal | Rey Davis 18)
Memory (?) | Board
(repeated Change in Score
as a test of | After 3 Months;
retention) BL (n=17); UL-
Verbal Learnthe | Left Hemisphere (n
Memory — | meaning of | = 11); UL — Right
Immediate | five Hemisphere (n =
and unfamiliar | 16)
Delayed words
Recall (errors)
What Delayed
would the | Recall
delayed
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Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
design Domain Tests at different entered
follow-up times  in meta-
analysis
recall test
be
categorize
d as?
Horne RL, [ RCT Major BL Bi- UL — Non- Attention Digits 0-30 Days Post 1%t | Y Degrees of
1985, USA Depressive | Temporal — Dominant — Backward ECT; BL (n = 22); freedom on
Disorder (N | Placebo (n = Temporal UL (n=21) Table 5
=48) 12) Parietal — Digits suggest
Placebo (n = Forward differences in
BL Bi- 12) Trail the number
Temporal — Making B of patients
Dexamethaso | UL — Non- who
ne (n =12) Dominant — Random Pre ECT; completed ||
Temporal Numbers Dexamethasone; each test
Parietal — BL (n=22); UL
Dexamethason (n=21)
e(n=12) Placebo: BL (n =

12): UL (n = 12)

0-30 Days Post 1¢
ECT; BL (n = 22);
UL (n = 21)

8-30 Days Post 1
ECT;
Dexamethasone;
BL (n=22); UL
(n=21)
Placebo; BL (n =
12): UL (n = 12)
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Study

design

Diagnosis

Intervention

Comparator

McMaster University - Neuroscience

Cognitive
Domain

Cognitive
Tests

Participants (n)
at different
follow-up times

Executive Trail Pre ECT;
Functioning | Making B(s) | Dexamethasone;
BL (n =22); UL
Global Number of (n=21)
Cognitive Objects Placebo: BL (n =
Status Recalled 12); UL (n = 12)
8-30 Days Post 1%
ECT;
Dexamethasone;
Motor Pegboard T TI
(ertore) BL (n = 22); UL
(n=21)
Placebo: BL (n =
12); UL (n=12)
Short Term | Short story | 8-30 Days Post 1% |
Memory (recall ECT; BL (n = 22);
immediately | UL (n = 21)
)
No. of
objects
recalled
Paired
Words
Pegboard 0-30 Days Post 1% |
(errors) ECT; BL (n = 22);

UL (n =21)

Data

entered
in meta-
analysis

Comments
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McMaster University - Neuroscience

Author, Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
year, design Domain Tests at different entered
country follow-up times in meta-
analysis
Verbal Paired Pre ECT;
Memory- Words Dexamethasone;
Immediate BL (n=22); UL
and (n=21)
Delayed Placebo: BL (n =
Recall 12); UL (n=12)
8-30 Days Post 1%
ECT;
Dexamethasone;
BL (n=22); UL
Verbal Shot Sty | Saecns gL (n=
i 12): UL (n = 12)
Immediate Diait
gits
Recall Backward
Digits
Forward
Kellner CH, | RCT Recruited BL - Bifroptal | Right UL — Attention Trail 8-30 Days Post 1%
2010, USA (N =274) — 1.5x Seizure | Temporal Making A ECT; BL - Bifrontal
Threshold (n = | Parietal — 6x (n=65); BL -
Major 81) Seizure Bitemporal (n =
Depressive Threshold (n = 56); UL (n = 57)
Disorder (N | BL - 77) Autobiogra | AMI 8-30 Days Post 17 |
=237) Bitemporal - phical ECT; BL - Bifrontal
1.5x Seizure Memory (n=69), BL-
Note: Threshold (n = Bitemporal (n =
Unipolar 72) 60); UL (n = 60)
and bipolar Executive Category 8-30 Days Post 1%
included Functioning | Fluency ECT; BL - Bifrontal
(n=66); BL -
Bitemporal (n =
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Intervention Comparator

Cognitive
Domain

McMaster University - Neuroscience

Cognitive
Tests

Participants (n) Data Comments
at different entered
follow-up times  in meta-

analysis

58), UL (n = 59)

COWAT

8-30 Days Post 1%
ECT; BL — Bifrantal
(n=68); BL -
Bitemperal (n =
57). UL (n =60)

D-KEFS

8-30 Days Post 1% |
ECT; BL - Bifrontal
(n=61); BL-
Bitemperal (n =

52); UL (n = 52)

Stroop,
Color Word

Test

8-30 Days Post 1% |
ECT; BL - Bifrontal
(n=62); BL-
Bitemporal (n =

56); RUL (n = 55)

Trail
Making B

8-30 Days Post 1%
ECT; BL - Bifrantal
(n=63); BL -
Bitemporal, (n =
54). UL (n = 57)

Global
Cognitive
Status

CaGl
Severity
Scale

MMSE

8-30 Days Post 1%
ECT; BL - Bifrontal
(n=71);BL-
Bitemporal (n =
61): UL (n = 62)

Non Verbal
Memory-
Delayed
Recall

CFT-Delay

8-30 Days Post 1%
ECT; BL - Bifranial
(n = 66); BL -
Bitemporal, (n =
56); UL (n = 59)

Verbal
Memory-

RAVLT

8-30 Days Post 1% |
ECT; BL - Bifrontal
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Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
design Domain Tests at different entered
follow-up times  in meta-
analysis
Immediate (n=65); BL -
and Bitemporal (n =
Delayed 69); UL (n =50)
Recall
Levy R, RCT Depression | BL (n=20) UL — Non- Subjective | General Pre ECT; BL (n =
1968, UK (N =40) Dominant (n = | Memory Events 20); UL (n = 20)
20) Recent
Note: Personal 8-30 Days Post 1%
randomized Events ECT; BL (n = 20);
. ot Verbal Paired UL (n=20)
recruited, Memory- Associates
sample Immediate | Learnipg
and Test
Delayed WMS
Recall
Lisanby. RCT Major BlLIempeoral — | Right UL — Autobiogra | AMI Pre ECT; N=52 No
2000, USA Depressive | Just Above Temporal phical information
Disorder (N | Seizure Parietal — Just | Memory 1 Week After provided on
= 55) Threshold Above Seizure Randomization; N number of
Threshold =52 participants
BLIempeoral — per treatment
2.5x Seizure Right UL — 8 Weeks After condition
Threshold Temporal ECT:-N=31
Parietal — 2.5x PIMT Pre ECT; N=55 No
Seizure information
Threshold 1 Week After on number of
Randomization; N treatments
=55 given (ECT
given 3
8 Weeks After times/week)
ECT:-N=33 therefore
follow up
since 1* ECT
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Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
design Domain Tests at different entered
follow-up times  in meta-
analysis
can not be
determined
McElhiney, | RCT Major BLTempeoral — | Right UL — Autobiogra | AMI Pre ECT; N=75 N No
1995, USA Depressive | Just Above Temporal phical information
Disorder (N | Seizure Parietal — Just | Memory 8-30 Days Post 1% provided on
=75) Threshold Above Seizure ECT; BL-Low (n = number of
Threshold 18); BL — High (n = participants
BLTemporal — 20); RUL - Low (n per treatment
2.5x Seizure Right UL — =16); RUL — High condition at
Threshold Temporal (n=18) baseline or 2
Parietal — 2.5x month follow
Seizure 31-183 Days Post up
Threshold 1 ECT; N=45
McCall et RCT Major BLIemporal — | Right UL — Non Verbal | RFT Pre ECT;BL(n= |Y
al, 2002, Depressive | 1.5x Seizure Temporal Memory- 32); UL (n =39)
USA Disorder (N | Threshold (n = | Parietal - 8.0x | Delayed 8-30 Days Post 1%
=77) 34) Seizure Recall ECT; BL (n = 36);
Threshold (n = UL (n = 34)
Note: 40) 8-30 Days Post 1%
randomized ECT; BL (n = 33);
, not UL (n=32)
recruitment, 31-183 Days Post
sample 1*ECT;BL(n=
23); UL (n = 40)
Verbal RAVLT Pre ECT; BL (n=
Memory- 35); UL (n = 39)
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Author, Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
year, design Domain Tests at different entered

country follow-up times  in meta-
analysis

Delayed 8-30 Days Post 1%
Recall ECT; BL (n = 36);
UL (n = 36)
8-30 Days Post 1%
ECT; BL (n = 35);
UL (n = 35)
31-183 Days Post
1*tECT; BL (n =
26); UL (n = 35)
O’Connor Cohort Major ULBL(n=11) [ UL(n="11) Verbal WMS Pre ECT; ULBL(n | N Authors
M, 2008 (prospec | Depressive Memory - (story) =11);UL(n=11) report on
USA tive) Disorder (N Immediate average time
=22) and Can not determine to follow up
Delayed follow up (30.9 days
Recall time/sample size from
with certainty baseline)
Pettinatti Major BL - UL — Non- Subjective | Self-Rating | Pre ECT; BL (n = N No
HM, 198 Depressive | Bitemporal (n | Dominant — Memory Scale of 15); UL (n=13) information
USA Disorder (N | =15) Temporal Memory given on
=28) Parietal (n = Function Post 5" ECT; BL ECT
13) (n=15);UL(n= scheduling;
Note: Could 13) can not
be either determine
recruitment the number
or of days since
randomizati the 1# ECT
on sample for follow up
times
Prudic J, RCT Major BLIemporal — | Right UL — Autobiogra | Word 5 minutes After N No
1994, USA Depressive | Just Above Temporal phical Recall Orientation was information
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Author, Intervention Comments
year,

country

Participants (n) Data

at different entered

follow-up times  in meta-
analysis

Study

design

Diagnosis Comparator Cognitive

Tests

(Study 1) Disorder (N | Seizure Parietal — Just | Memory Word Achieved; available on
=52) Threshold Above Seizure Recall and number of
Threshold Recognition patients per
treatment
condition at
randomizatio
n or follow-up
Prudic J, RCT Major BLIempeoral — | Right UL - Autobiogra | Word 5 minutes After No
1994, USA Depressive | Just Above Temporal phical Recall Orientation was information
(Study 2) Disorder (N | Seizure Parietal — Just | Memory Word Achieved; available on
=100) Threshold (n = | Above Seizure Recall and number of
23) Threshold (n = Recognition patients per
23) > Verbal treatment
BlL.Iemporal - ’ Fluency - condition at
2.5x Seizure Right UL - Category follow-up
Threshold (n = | Temporal > Verbal
27) Parietal - 2.5x | ~ | ——
Seizure _.mzqu
Threshold (n= = Word
29 Finding -
Abstract
? Word
Finding -
Concrete
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Author, Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
year, design Domain Tests at different entered
country follow-up times  in meta-
analysis
Ranijkesh,F, Major BL - Bifrontal | Right UL — Global Pre ECT; . BL. - No
2005, Iran Depressive | — 1.5x Seizure | Temporal Cognitive Bifrontal (n = 13); information
Disorder Threshold (n = | Parietal - 5.0x | Status BL - Bitemporal (n available for
(N = 45) 15) Seizure =14); UL (n=12) number of
Threshold (n = subjects per
Note: BL - 15) 8-30 Days Post 1% treatment
unipolar Bitemporal — ECT; condition at
and bipolar | 1x Seizure 8-30 days
included Threshold (n = post 1% ECT
15)
Rosenberg | RCT Major BL - Unilaeral — Subjective | 0-1 Memory | 8-30 Days Post 1%t [ Y
J, 1984, Affective Bitemporal (n | Non-Dominant | Memory complaints | ECT;
USA Disorder (n | = 21) — Temporal
=34) Parietal (n =
14)
Schizoafecti 2-5 memory | 8-30 Days Post 1%
ve Disorder complaints | ECT;
(n=1)
Note: Could
be either
recruitment
or
randomizati
on sample
Sackeim, RCT MDD BL- low- RUL-low- Global MMSE 8-30 days N 66
1993, USA Bifrontal- initial ST, Cogpnitive participants
Temporal - (n=23), Status 10-item were tested
orientation at 2 month
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| Author, Intervention Data Comments

Study

Diagnosis Comparator Cognitive Cognitive Participants (n)

year, design Domain Tests at different entered
country follow-up times  in meta-
analysis
Initial ST interview follow-up;
(n=23) _mﬂ.“.:.- high-2.5 _,Z\_MﬂM”cm_ wwwnxmﬂ mbM_ _ 8-30 days Mmanmvm:ﬁ
. - ace Rec werte
BL-high- (n=23) Recognitio | ang 31-183 days followed up
whnﬁuo%%m-._ _ RUL-G’Eli n Recognition for a year
d.Elia Verbal Anterograd | 8-30 days
2.58T 3x week Memory - e Paired Percentage
(m=27) Recognitio | Words 31-183 days change from
n baseline
3x/week Verbal Buschke 8-30 days
(n=20) Memory — Selective
Immediate Reminding
Recall Test
Autobiogra | AMI 8-30 days
phical
Memory
Subjective SSMQ 8-30 days
Memory
Sackeim. RCT MDD BL- high- RUL-low- Global MMSE 8-30 days: (n=80) Values are
2000, USA Bifrontal- 50% initial ST, | Cognitive the
Temporal - (n=20), Status 31-183 days: percentage of
150% initial (n=80) items not
ST RUL- Non-Verbal | Rey- 8-30 days: (n=80) recalled or
moderate - Memory- Osterrieth recognized
3x/week 150% initial | Immediate | Complex 31-183 days: during
(n=20) ST Recall Figure (n=80) postictal
(n=20) Verbal Anterograd | Immediate assessment
Memory - | e Paired recognition, that were
Recognitio | words recalled or
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Author, Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
year, design Domain Tests at different entered
country follow-up times  in meta-
analysis
RUL- high- n Delayed recognized
500% initial recognition — 4hrs prior to the
ST post-ECT treatment.
(n=20)
8-30 days: (n=80)
RUL-d’Elia
3x week 31-183 days:
(n=80)
Verbal Buschke 8-30 days: (n=80)
Memory — | Selective
Immediate | Reminding | 31-183 days:
Recall Test ( (n=80)
Autobiogra | AMI 8-30 days: (n=80)
phical
Memory
Subjective | Randt 8-30 days: (n=80)
Memory Memory
Test
SSMQ
Sackeim. Cohort Recruited BL Right UL Attention Stroop, Pre ECT; N All values for
2007, USA | (prospec | (N =398) Color Word participant
tive) Test 1-7 Days Post 1% count per
Major ECT: N=199 cognitive
Depressive measure
Disorder 6 month follow — given as total
(sample up (Can not patients
size given determine exact completed
forITT time of follow up); across
sample N =162 treatment

142




PhD Thesis — C. Oremus McMaster University - Neuroscience

Comments

Author, Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data
year, design Domain Tests

at different entered
country follow-up times  in meta-
analysis

only)
Schozioaffe.
clive
Disorder —
Depressed
(sample
size given
forITT
sample
only)

Pre ECT; N = 242

1-7 Days Post 1°
ECT: N =167

6 month follow —
up (Can not
determine exact
time of follow up);
N =153

Autobiogra
phical
Memory

AMI — Short
Form

Pre ECT; N =242

1-7 Days Post 1%
ECT: N =243

6 month follow —
up (Can not
determine exact
time of follow up);
N =186

Global
Cognitive
Status

MMSE

Pre ECT; N = 347

1-7 Days Post 1%
ECT: N =257

6 month follow —
up (Can not
determine exact
time of follow up);
N =191

Motor

Simple —
RT

Pre ECT;

1-7 Days Post 1%

conditions
(i.e. BL and
UL

No
information
given on
number of
subjects
randomized
or recruited..,
tg each
treatment
condition
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Author, Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
year, design Domain Tests at different entered
country follow-up times  in meta-

analysis

ECT: N =211

6 month follow —
up (Can not
determine exact
time of follow up);
N =152

Choice — Pre ECT;

RT

1-7 Days Post 1°
ECT: N =227

6 month follow —
up (Can not
determine exact
time of follow up);
N = 169

Stroop, Pre ECT;

Color Word
Test-RT 1-7 Days Post 1°
ECT: N=199

6 month follow —
up (Can not
determine exact
time of follow up);
N =162

Non Verbal | CFT - Copy | Pre ECT;

Memory-
Delayed 1-7 Days Post 1°
Recall ECT: N =218

6 month follow —
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Author, Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
year, design Domain Tests at different entered

country follow-up times  in meta-
analysis

up (Can not
determine exact
time of follow up);
N =148

CFT - Pre ECT;
Reproductio
n

1-7 Days Post 1%
ECT: N=203

6 month follow —
up (Can not
determine exact
time of follow up);
N =139

BSRT - Pre ECT;

Learn

1-7 Days Post 1%
ECT: N =236

6 month follow —
up (Can not
determine exact
time of follow up);
N =175

BSRT - Pre ECT;

Delay

1-7 Days Post 1%
ECT: N =225

6 month follow —
up (Can not
determine exact
time of follow up);
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Study  Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
design Domain Tests at different entered
follow-up times  in meta-
analysis
N =171
Sand RCT Endogenou | BL (n = 48) UL — Non- Subjective | Memory 830 Days Post 1% | Y
Stromaren. s Dominant (n = | Memory Quotient ECT; BL (n = 48);
L, 1975, Depression 52) (Post 6 Tx) | UL (n=52)
Denmark (N=100) Memory
Quotient(Po
Note: st 12 Tx)
randomized
. not
recruitment,
sample
Schat et al, | Cohort Recruited BL - 1.5x Right UL — Autobiogra | Groninger Pre ECT; BL(n= |Y No
2007, (prospec | (N =104) Seizure 2.5x Seizure phical Intelligence | 67); UL (n =16) information
Netherlands | tive) Threshold Threshold (n = | Memory Test - Word available for
Unipolar (n=79) 17) Fluency 8-30 Days Post 1% number of
Depression Test1 ECT; subjects per
(N =96) Groninger treatment
Intelligence | 31-183 Days Post condition at
Test- Word | 1" ECT; 8-30 Days
Fluency Post 1 ECT,
Test 2 184-365 days 31-183 Days
Post 1** ECT; Post 1% ECT,
Intellectual | Rivermead | Pre ECT; BL (n= or 184-365
Ability Behavioural | 64); UL (n = 16) days Post 1%
Memory ECT.
Test 8-30 Days Post 1t

ECT;

31-183 Days Post
1 ECT;

184-365 days
Post 1** ECT;

|
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Diagnosis

Intervention

Comparator

Cognitive
Domain

McMaster University - Neuroscience

Cognitive
Tests

Data
entered
in meta-
analysis

Participants (n)
at different
follow-up times

Comments

Sienaert P, Major BL — Bifrontal | Right UL — Global Pre ECT; BL (n = Only data
2009, Depressive | — 1.5x Seizure | Temporal Cognitive 32); UL (n=32) pertaining to
Belgium Disorder (N | Threshold (n = | Parietal — 6x Status participants
=81) 41) Seizure 8-30 Days Post 1% that
Threshold (n = ECT; BL (n = 32); completed
Note: 40) UL (n=32) the study are
Randomizat available
ion, not 31-183 Days Post
recruitment, 1*tECT; BL (n =
sample; 32); UL (n = 32)
Bipolar and
unipolar
depression,
with and
without
psychotic
features
included
Sienaert, RCT BLTemporal[- | UL —6x Attention CPT Pre ECT; N Degrees of
2010, Major 1.5x Seizure Seizure Trail freedom vary
Belgium Depressive | Threshold (n = | Threshold (n = qu__a: 31-183 Days Post from test to
Disorder (N 41) 40) Tost -m> 1 ECT (1 week test
=81) Autobiogra | AMI post ireatmant);
phical 31-183 Days Post _m,_%m.m.mn%m WW_‘
Note: g
unipolar MM“”WE T 1t ECT (6 iwmx.w treatment
and bipolar, Functioning | Making post treatment); condition at
with and Test- B Pre ECT, 31-
without 183 Om_<m
psychotic Wisconsin Post 1" ECT
symptoms Card (.1 week post
Sorting treatment), or
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Study

Diagnosis

Intervention

Comparator

McMaster University - Neuroscience

Cognitive Cognitive

Participants (n)

Comments

year, design Domain Tests at different
country follow-up times
Task - 31-183 Days
Categories Post 1#
Global MMSE ECT(6 weeks
Cogpnitive post
Status treatment)
Subjective | SSEMF can not be
memory determined
Verbal RAVLT with
Memory- certainty.
Immediate
and
Delayed
Recall
Working Letter
Memory Number
Sequencing
Test
Sobin C., RCT Major BLTemporal — | Right UL— Just | Autobiogra | AMI Pre ECT; 71/71 Number of
1995, USA Depressive | Just Above Above Seizure | phical patients participants
Disorder Seizure Threshold Memory randomized
with Threshold 31-184 Days Post to each
psychotic Right UL- 2.5x 1t ECT (1 week treatment
features (n | BLTemporal — | Seizure post randomized condition not
=32) 2.5x Seizure Threshold phase; 45/71 given
Threshold patients
Major
Depressive 31-184 Days Post
Disorder 1t ECT(8 weeks
without post treatment
psychotic completion);
features (n Can not determine
=15) with certainty
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country
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Study

design

Diagnosis

Intervention

Comparator

Cognitive Cognitive

Domain

Tests

McMaster University - Neuroscience

Data

entered
in meta-
analysis

Participants (n) Comments
at different

follow-up times

Global MMSE Pre ECT; 67/71
Bipolar Cognitive patients
Disorder (n Status
=24) 31-184 Days Post
1t ECT (1 week
post randomized
phase; 67/71
patients
31-184 Days Post
1t ECT(8 weeks
post treatment
completion);
44/45 patients
Squire LR, | Cohort Depressive | BL — Temporal | Right UL — Subjective | SSEMF 184-365 days Y Can not
1975, USA | (retrospe | Neurosis Parietal (n = Temporal Memory Post 1** ECT; BL determine
ctive) (n=19) 16) Parietal (n = (n=16); UL (n= follow up
12) 10) periods
Primary
Affective Note: Number
Disorder that agreed to
(n=9) participate
Involutional No ECT (n =
Melancholia 14)
(n=4)
Schizophre
nic
Depressive
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Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
design Domain Tests at different entered
follow-up times  in meta-
analysis
(n=3)
Manic
Depressive
(n=3)
Squire, Cohort Primary BL - Right UL (n = Subjective | Memory Pre ECT; Can not Sample Size
1983, USA | (prospec | Affective Bitemporal (n | 28) Memory Self Rating | determine with for follow up
tive) Disorder/M | = 35) Scale certainty pertains to 3
ajor Depressed year follow
Depressive Controls (n = 8-30 Days Post 1° up
Disorder (n 19) ECT; Can not exclusively
=50) determine with
certainty
Manic
Depressive 184-365 Days
lliness Post 1* ECT; Can
(depressed not determine with
phase) (n = certainty
16)
1 Year Post 1%
Depressive ECT: BL (n = 31);
Neurosis (n UL (n =28)
8)
Schizoaffec
tive
Disorder (n
— wv
Unspecified
Personality
Disorder (n
= .—v
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Author, Study Diagnosis Intervention Comparator Cognitive Cognitive Participants(n) Data Comments
year, design Domain Tests at different entered
country follow-up times  in meta-
analysis
Stoppe A, RCT Major BL (n = 22) Right UL — 5- Attention WAIS- 0-183 Days Post Y
2006, Brazil Depressive 6x Seizure Revised - | 1*ECT;BL (n=
Disorder (N Threshold (n = Digits 14); UL (n = 14)
=39) 17) Forward
Executive WAIS- 0-183 Days Post
Note: Functioning | Revised - 1 ECT;BL(n=
Randomizat Digits 14); UL (n = 14)
ion, not Backwards
recruitment, OM-Animal | 0-183 Days Post
sample Verbal 1**ECT; BL (n =
Fluency 13); UL (n=13)
Global BNT - 0-183 Days Post
Cognitive Correct with | 1 ECT;
Status Phonemic BL (n=14); UL (n
Clues =14)
BNT -
Correct with
Visual Cues
BNT -
Naming
BNT -
Number of
Phonemic
Clues
BNT -
Number of
Visual Cues
BNT -
Paragnesia
| S
OM - 0-183 Days Post
Evocation 1% ECT;BL(n=
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Author,
year,
country

Data
entered
in meta-

Intervention Comments

Study

design

Diagnosis

Comparator Cognitive

Domain

Cognitive
Tests

Participants (n)
at different
follow-up times

analysis

OM - 13); UL (n=13)
Intrusions
OM -
Storage
MMSE 0-183 Days Post
1**ECT; BL (n=
12); UL (n = 14)
Intellectual | WAIS- 0-183 Days Post
Ability Revised - 1tECT;BL (n=
Vocabulary | 12); UL (n =12)
Motor WAIS- 0-183 Days Post
Revised - | 1®*ECT;BL (n=
Block 12); UL (n=12)
Design
Clock 0-183 Days Post
Drawing 1tECT;BL (n =
13); UL (n=13)
Subjective | Autobiograp | 0-183 Days Post
Memory hic memory | 1**ECT; BL (n =
(does not 13); UL (n =13)
recall)
Autobiograp
hic memory
(partial
recall)
Autobiograp
hic memory
(question
does not
apply)
Autobiograp
hic memory
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Author,
year,

Data
entered

Intervention Comments

Study

design

Diagnosis Comparator Cognitive

Domain

Cognitive
Tests

Participants (n)
at different

country follow-up times  in meta-
analysis
(recalls)
RBMT - 0-183 Days Post
Classificatio | 1**ECT; BL (n =
n 12); UL (n =12)
RBMT -
Standard
Verbal OM - 0-183 Days Post
Memory — | Delayed 1 ECT; BL (n=
Delayed Recall 13); UL (n=13)
Recall
Verbal OM - 0-183 Days Post
Memory — Consistent | 1*ECT; BL (n =
Immediate | Recall 13); UL (n=13)
Recall
Verbal OM - 0-183 Days Post
Memory - Recognition | 1 ECT; BL (n =
Recognitio 13); UL (n=13)
n
Strain, J.J, | Cohort Recruited BL — Temporal | Right UL — Autobiogra | Distribution | 8-30 Days Post 1%
1968, USA | (prospec | (N=102) Parietal (n = Temporal phical of Post- ECT;
tive) 46) Parietal (n = Memory ECT 4ECT
Manic- 50) Recent Treatments:; BL
Depressive Memory (n=5);UL(n=
Depressed Test Scores | 2)
(n=42) of Individual
Patients 6 ECT
Neurotic Treatments: BL
Depressive (n=13);UL(n=
(n=39) 12)
Psychotic 8 ECT
Depressive Treatments; BL
(n=11) (n=17): UL (n=
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Author,
year,
country

Data

entered
in meta-
analysis

Intervention Comments

Study

design

Diagnosis Comparator Cognitive

Domain

Cognitive
Tests

Participants (n)
at different
follow-up times

13)
Involutional
Depressive 10 ECT
(n=4) Treatments: BL
(n=5);UL(n=
9)
12 ECT
Treatments: BL
(n=2);UL(n=
9)
Personal 0-30 Days Post 1
Data Sheet | ECT; BL (n = 42);
- Recent UL (n = 45)
Memory 1-183 Days Post
Personal 1" ECT;BL(n=
Data Sheet | 42); UL (n = 45)
— Remote
Memory
Non-Verbal | BVRT 0-30 Days Post 1% |
Memory- ECT; BL (n = 42);
Delayed UL (n = 45)
Recall
Verbal PAL 1-183 Days Post
Memory - 1" ECT;BL(n=
Immediate 42); UL (n = 45)
Recall
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Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
design Domain Tests at different entered
follow-up times  in meta-
analysis
Taylor & RCT Melancholia | BLTemporal Right UL — Global MMSE Pre ECT; Cannot | Y Sample size
Abrams, (N=237) Non-Dominant | Cognitive determine with makes
1985, Status certainty reference to
Britain Note: the number
Pertains to 8-30 Days Post 1% of patients
the number ECT; BL (n = 15); who
of patients UL (n=22) completed all
that testing
completed phases
all testing
phases
Tew JD, RCT Major BL - 2.5x Right UL - 5.5x | Global MMSE Pre ECT;BL(n= |Y
2002, USA Depressive | Seizure Seizure Cognitive 8);UL(n=T7)
Episode (N | Threshold (n = | Threshold (n = | Status
=24) 11) 13) 8-30 Days Post 1%
ECT; BL (n = 8);
UL(n=T7)
Weeks D, Case- Major BL - UL — Non- Non-Verbal | Delayed 8-30 Days Post 1%t | Y
1980, Control Depressive | Bitemporal (n | Dominant — Memory - Recall ECT; BL(n=); UL
Edinburgh Disorder (N | = 36) Temporal Delayed (n=)
=51) Parietal (n = Recall
15) Non-Verbal | PAL -
Memory- Visual
Immediate | Design
Recall
Verbal PAL -
Memory - Auditory
Immediate | Verbal
Recall

Note: RCT — Randomized Control Trial; AMI — Autobiographical Memory Index; MMSE1 — Modified Mental State Examination; SMCQ - Squire
Memory Complaint Questionnaire; GSE-my — Global Self Evaluation-Memory; RFT — Rey Figure Test; WAIS - Weshler Adult Intelligence Scale;

COWAT - Controlled Oral Word Association Test; D-KEFS - Delis-Kaplan Executive Function System Sorting Test; WMS — Weshler Memory Scale;
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CGI Severity Scale — Clinical Global Impression Severity Scale; CFT-Delay — Cognitive Function Test-Delay; RAVLT — Rey Auditory Verbal Learning
Test; CPT - Continuous Performance Task; SSEMF - Subjective Self-Evaluation of Memory Function; BNT — Boston Naming Test; OM - Fluid Object
Memory Evaluation; PAL - Paired Associates Learning Test; BVRT - Benton Visual Retention Test; RBMT - Rivermead Behavior Memory Test; CFQ -

Cognitive Failures Questionnaire; BSRT — Bushke Selective Reminding Test; PIMT - Personal and Impersonal Memory Test

Author,
year,
country

Diagnosis

Intervention

Comparator

Cognitive
Domain

Participants (n) at
different follow-
up times

Fleminger, Major BL(n=12) |RightUL (n | Verbal WMS - 8-30 Days Post 15t
11,1970, Depressiv =12) Memory- Associate ECT;
UK e Disorder | Left UL (n= Immediate | Learning
n=) 12) and Test
Delayed
Recall
Loo, 2008, | Cohort | Major Right UL - Right UL - Non Verbal | Rey Figure PreECT: UL (n=
Australia (prospe | Depressiv | Ultra Brief 6.0x Seizure | Memory- 22); UL Ultra Brief
ctive) | e Disorder | Pulse Width | Threshold (n | Delayed CFT Pulse Width (n =
(n=58) -6.0x =22) Recall 72)
Seizure Verbal RAVLT
Bipolar Threshold (n Memory- 8-30 Days Post 15t
Disorder | =72) Delayed ECT (after 6
(n=36) Recall treatments); UL
(n=18); UL Ultra
Executive COWAT Brief Pulse Width
Functioning [ Digits (n=759)
Forward
8-30 Days Post 13t
Strogp Color | FCT (end of
Word Test ECT); UL (n=
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Author, Study Diagnosis Intervention Comparator Cognitive Cognitive Participants (n) Data Comments
year, design Domain Tests at different entered
country follow-up times  in meta-

analysis

Autobiogra 16); UL Ultra Brief
phical Pulse Width (n=
Memory 59)

AMI - Short | Pre ECT: UL (n=
Form 5); UL Ultra Brief
Pulse Width (n=
27)

8-30 Days Post 13t
ECT (after 6
treatments); UL
(n=3); UL Ultra
Brief Pulse Width
(n=27)

8-30 Days Post 13t
ECT (end of
ECT); UL (n=3);
UL Ultra Brief
Pulse Width (n =
27
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Forest Plots

Figure 3. Autobiographical Memory — 8 to 30 days post-ECT

Study name Outcome Subgroup within study Time polnt

Denlel, 1982, USA Autobiographical Memory  Autobiographical Memary - - Events indcate autobiogrephical impaiment

Kellner C, 2010, USA  Autoblographical Memary — AMI- T 3wk

830d (End Treatment - TNS)

Stran J, 1968, USA  Autobiographical Memary  Distribution of Post-ECT Recent Memory Test Soores of Indvidul Patients (12 ECT Treatments) 8304 (12ECT )

Q=1.92, df=2, p=0.386, I’=0

Comparison

BL-FT (Bref Puise) vs. ULND-TP (Bref Puise)

BL-BF (1.5XSThe. RUL-TP (X ST), Traetment 3x/week

BLTPw UL-TP

158

McMaster University - Neuroscience

Statistics for each study

Odds Lower Upper
ratio limit  limit p-Value BL UL

21000 0639 63098 0088 4 4

1743 0%r 3276 0085 69 €0

2200 007 3301 058 3 2

1900 1
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Figure 4. Executive Function — pre-ECT

Study name Outcome Subgroup within study Comparison

Home RL, 1985, USA *  Executive Functioning  Trail Making B(s) - Dexamethasone;  BLBT vs. UL-ND-TP; Brief Pulse or Sine Wave; Dexamethasone;

Home RL, 1985, USA*  Executive Functioning  Trail Making B(s) - Placebo; BLBT . UL-ND-TP, Brief Pulse or Sine Wawe; Placebo;

Q-value=0, df=1, p=0.997, I’=0

McMaster University - Neuroscience

Time point

0 (Within 24 Hours Pre-ECT)

hin 24 Hours Pre-ECT)

Odds ratio and 9% Cl

u

159

BL

Odds
BL UL ratio

212 133

2 12 137

24 % 130

Lower Upper

limit ~ limit pValue

0314 5745

0313 5723

0479 3746

0691

0695

0517
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Figure 5. Executive Function — 8 to 30 days post-ECT

Study name Outcome Subgroup within study Comparison Time point Odds ratio and 95% CI

Odds Lower Upper
BL UL ratio i limit  pValue
Home RL, 1985, USA*  Executive Functioning  Trail Making B (s) - Dexamethasone  BL-BTvs. UL-ND-TP, Brief Puse or Sine Wawe; Dexamethasone 8:30d - 1212 1214 0284 5190 0793
Home RL, 1985, USA*  Executive Functioning  Trail Making B (s) - Placebo; BL-BT vs. UL-ND-TP; Brief Pulse or Sine Wawe, Placebo; 8-30d (within 24 Hours Post 5th ECT) - 12 12 3681 0823 16453 0.088
Kellner CH, 2010, USA  Executive Functioning  Trail Making B - Tx 3x/wk BL-BF (1.5XST) 6. RUL-TP (6X ST), Treatment 3x/week 830d (End Treatment - TNS) o 63 57 1119 0584 2144 074

87 81 1344 0759 2381 0311

01 02 05 1 2 5 10

u BL

Q-value=2.061, df=2, p=0.357, I’=2.95
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Figure 6. Global Cognitive Status — pre-ECT

Study name

Home RL, 1085, USA*

Home RL, 1985, USA*

Ranjkesh F, 2005, lran

Slengert P, 209, Belgium

Taylor & Abrams, 1985, Batan

Tew [0, 2002, USA

QOutcome

Global Cogrithe Status

Global Cogrithe Status

Global Cogrithe Status

Global Cognithe Status

Global Cogritive Status

Global Cognithe Status

Subgroup within study

Number of Objects Recalled - Placeba;

Number of Objects Recalled Dexamethasone

MMSE - Ti ik

Min Mental State Scores - Utra-brief

MMSE- Sdwk

MMSE

Comparison

BLBT 6. ULND-TP Bref Pulse or Sine Wene; Placebo;

BLABT 6. ULND-TP; Bref Pulse or Sine Wene: Dexamethasone

BLBT (1x ST) . ULRTP (5 ST), Bref Pulse; Traatment 3x/week

BLBF (1.5X8T)\s. UL-RTP(EXST); Utra Brief Prulse

BLFT 1. RUL-ND; Treatment 3Xweek

BL (2.5 8T) . RUL ECT (5.5XST)

Q-value=1.647, df=5, p=0.896, I’=0

Time point

24 Hours Pre-ECT)
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0 Pre€CT)

0 (Time of Rendomazation)
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Figure 7. Global Cognitive Status — 8 to 30 days post-ECT

Study name Qutcome, Subroup within sudy, Comparlson, Tine polnt Statlstcsfor each study. Oddsratioand #9% 1
Odds Lower Upper
ratio limit limit pValue BL UL
Home RL, 1985, USA* (Clobal Cognitne Status  Number of Objects Recalled - Placebo; BLBT 8. LL-ND-TP; Bref Pulse or Sine Wane; Placsbo 8304 {within 24 Hours Post &th ECT) 15050 2916 TI7% 0001 12 12
Home RL, 1965, USA* (lobal Cognitne Status — Number of Objects Recalled -Dexamethasone BL-BT 5. UL-ND-TP; Brief Pulse or Sine Wae; Dexamethascne £-30d (within 24 Hours Post &th ECT) 5736 1230 254 0026 12 12 —
Kellner CH, 2010, USA Clobal Copnitne Status ~ MMSE - T 3u/vk BLBF (1.5XST) s, RUL-TP (6XST), Traatment du'week £30d (End Treatment - TNS) 1005 0542 1664 097 71 62 +
Renjkesh F, 2005, kan Clobal Copnitne Stetus ~ MMSE - T 3u/vk BLBT (1x 8T) . ULRTP (5x ST Brief Pulse; Treatment xweek  6-30d (within 24 Hours Post &h ECT) 1469 0361 501 0501 W 12 -
Slenaed P, 2009, Belgum (lobal Cognitne Stetus  Mini Mentd State Scores - Utra Brief Prse BLBF (1.58T) 5. UL-RTP(EXST); Ulira Brief Pruise £:30d (Post 1 week ECT Treatment Completion) 1106 0455 2691 084 R R -
Taylor & Abrams, 1985, Brtain ~ Giobal Cognithe Status ~ MMSE - Sxivk BLFT 8. RULND; Treatment 3Xiweek in 48 and 72 Hours Post6th ECT 234 0609 77% 0166 15 2 -
Tew D, 2002, USA Clobal Cognine Status ~ NMSE BL (2.5x 8T) . RUL ECT (5.5XST) £:30d (Completion of Treatment) 1202 0191 7578 0845 8 7 -
1907 1027 3883 0042 164 15

u

Q-value=13.131, df=6, p=0.041, I’=54.307
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Figure 8. Motor — pre-ECT

Study name Outcome  Comparison Subgroup within study Time point

Home RL, 1985, USA™ Motor ~ BL-BTvs. UL-ND-TP; Brief Pulse or Sine Wave; Dexamethasone  Pegboard (errors) - Dexamethasone 0 (Within 24 Hours Pre-ECT)

Home RL, 1985,USA™ Motor  BL-BTvs. UL-ND-TP; Brief Pulse or Sine Wave; Placebo; Pegboard (errors) - Placebo; 0 (Within 24 Hours Pre-ECT)

Q-value=0.043, df=1, p=0.835, ’=0
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Figure 9.Non-verbal Memory, Delayed Recall — pre-ECT

Study name Outcome Comparison Subgroup within study Time point Odds ratio and 95%CI

Odds Lower Upper
BL UL ratio limit limit pValue

DFEla G, 1970, Swedzn (Study 3)  Non-Verbal Memory- Delayed Recal BLFT 6. UND, TP, Treatments 3uweek Delayed Reproduction - 30 Figure Test - T xiwk

DFEla G, 1970, Swedkn (Study 4)  Non Verbal Memory - Delayed Reproduction —— BLFT e, LLND, TP, T Intenel enery 2to 3days  Delayed Reproduction - 30 Figure Test - T Intenal enery 2to 3 days 0 (Within 24 Hours Pre-ECT) 2425 2000 072 575 0165

49 55 157 07e2 Mt 021

Q-value=0.591, df=1, p-value=0.442, I>=0
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Non-verbal Memory, Delayed Recall — 8 to 30 days post-ECT

Sudynune Outome Congiaen

Hattn R 1404 Al Nt merery Recagrton A-RUNO-TP, BLf

romirt Xwk

MeCall el 202 USA o Vrtd Mamory Dk Rocal BLFT (15CST) . ULRTP (X ST) B Putsc Trastmard Jwosk

ik 0,190 Ertrgh Nt M- Dk e 16T UND-TPECT, ECT 200k

Subgreup Wi tudy

Yoot avactrepes - Recogrhen (Vb & s Pt ECT) - W-RULNO-TP B

CFT-Dabay- Tk

RayFiguro - Tk

Mo Reca - 26k

Q-value=9.205, df=3, p-value=0.027, I’=67.409
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Figure 10. Subjective Memory — pre-ECT

Study name Outcome Comparison Subgroup within study Time point

Cannicott SM, 1967, England  Subjective Memory  BL vs. UL-ND Recent Memory - BL vs. UL-ND 0 (Within 24 Hours Pre-ECT)

Lewy R, 1968, UK Subjective Memory ~ BLvs. UL-ND, TP Recent Personal Events 0 (Within 24 Hours Pre-ECT)

Q-value=0.037, df=1, p-value=0.848, I>=0
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Figure 11. Subjective Memory — 8 to 30 days post-ECT

Study name QOutcome Comparison Subgroup within study Time point Odds ratio and 95% C1
Odds Lower Upper
BL UL ratio [limit limit pValue
Lew R 1968, LK Subjecthe Memary  BLs. ULND, TP Recent Personal Events 8-30d (Within 24 Hours, Post 6th ECT) 00 176 0573 554 0320

Rosenberg J, 1984, USA* Subjective Memary  BL-BTvs UL-ND-TP, Brief Pulse; 3XWesk 25 memary complaints - 3Wk 8-30d (Within 1 Week Post ECT Treatment) 20 M 46059 2418 8TI291 001

Sand Stromgren L, 1975, Denmark  Subjective Memary  ND-UL vs. BLECT; Worsened MQ; Total MQ; Treatment 2Xweek Memory Quatient - Worsened MQ; Total MQ; T 2wk 8-30d (Within 24 Hours Post 12th ECT)

48 52 4218

663 11004 0.008

89 85 4008

23 1818 002

u BL

Q-value=4.49, df=2, p-value=0.106, 12=55.490
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Figure 12. Verbal Memory, Delayed Recall — pre-ECT

Study name QOutcome Comparison Subgroup within study Time point

DElia G, 1970, Sweden (Study 3)  Verbal Memory-Delayed Recall ~ BLFTve. UL\, TP; Trealments dxweek Delayed Reproduction - 30 Word Pair Test - Tx 3wk 0 (Within 24 Hours PreECT)

DElia G, 1970, Sweden (Study 4)  Verbal Memory - Delayed Recal ~ BLFTvs. UL-ND, TP; Ti Intenel eery 20 3 days Delayed Reproduction - 30 Word Pair Test - T intenel every 2to 3 days 0 (Within 24 Hours PreECT)

McCall et &, 2002, USA Verbal Memory- Delayed Recall  BLT (1.6XST) v UL-RTP (8X ST) - Brief Puise; Treatment 3'week RAVLT- T 3wk~ 0 (Within 24 Hours PreECT)

Q-value:0.395, df=2, p-value=0.821 I’=0
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Figure 13. Verbal Memory, Immediate Recall — 80 to 30 days post-ECT

Study name Qutcome Comparison Subgroup within study

Home RL, 1985, USA* Verbal Memory-mmediate Recall  BLBT . UL-ND-TP, Brief Puise or Sine Wave; Dexamethascne ‘Shor Story - Dexamethasone
Home RL, 1985, USA * Verbal Memory-mmedite Recall  BLBT 6. UL-ND-TP, Brief Pulsa or Sine Wae; Placebo; Short Story - Placebo;

Weeks D, 1980, Edinburgh ~ Verbal Memory - Immediate Recall  BLBT vs. LL-ND-TP ECT, ECT 2X/Week Audtory Verbl Paired-Associate Learming - 2dweek

value=6.485, df=2, p-value=0.039, I’=69.16

Time point

8-30d (within 24 Hours Post 5th ECT)

830 (vithin 24 Hours Post 5th ECT)

8-30d (Within 1 Woek Post ECT Treatmen)
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Odds Lower Upper
BL UL ratio limit limit pValue
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Figure 14. Verbal Memory, Immediate and Delayed Recall — pre-ECT

Study name Qutcome Comparison Subgroup within study Time point

Home RL, 1985, USA*  Veerbal Memory-mmediate and Delayed Recall BLBT vs. UL-ND-TP, Brief Pulse or Sine Wane; Dexamethasone Paired Words - Dexamthasone 0 (Within 24 Hours PreECT)

Home RL, 1985, USA*  Verbel Memory-mmediate and Delayed Recal ~ BLBT . ULND-TP, Bref Pulse or e, Placebo; Paired Words - Placebo

Lew R 1968, UK Verbal Memory- immedate and Delayed Recall — BL s, ULND, TP Pared Assoclates Leaming Test 0 (Within 24 Hours Pre£CT)

Q-value=4.495, df=2, p-value=0.106, I’=55.510

170

McMaster University - Neuroscience

u

Odds ratio and 95%CI

Odds
BL UL ratio

1212 781

1212 430

220 10m

M4 29%

Lower Upper

limit ~ limit ~pValue
15% U515 0012
097 1982 0.0
0350 3316 0897
0884 9751 0079



PhD Thesis — C. Oremus

McMaster University - Neuroscience

Figure 15Verbal Memory, Immediate and Delayed Recall — 8 to 30 days post-ECT

Study name Outcome

Cannicott SM, 1967, England  Verbal memory- immediate and Delayed Recal

Fleminger I, 19700, England  Verbel Memary-medte and Deayed Recal

Homa RL, 1685, USA " Verbal Memary-smmedats and Delayed Recal
Horma RL, 1685, USA* Verba Memary-Ammedte and Deayed Recall
Kaller CH, 2010, USA Verbal Memary-smmedats and Delayed Recal
Lew R, 1988, UK Verbal Memary- inmedat and Delyed Recall

Q-value=35.80, df=5, p<0.001, I°=86.03

Comparison

BLis. LLND

BLFT

BLBT 5. ULNO-TP, Brief Pulse or Sine Wane; Dexamethasone

BLBT s, ULNO-TP; Brief Pulse or Sine Wane; Placebo;

BLBF (1.5XST) vs. RUL-TP (X ST), Treatment 3x/week

BLis. LLND, TP

Subgroup within study

Immediate Memory - BL 6. UL-ND

WS - Associate Leaming Test

Paired Werds - Dexamethasone

Paired Words - Placebo

RAVLT- 15 - T xfwk

Paired Associales Learing Test

Time point

830 d (24 hrs Post 5th ECT)

£30d (Within 24 Howrs Post 6th ECT)

830 (vithin 24 Hours Post &th ECT)

8:30d (nithin 24 Hours Post &th ECT)

830 (End Tretment - TNS)

830d (Within 24 Hours, Post 6th ECT)

Odds ratio and 95% CI

u BL
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s

1

Odds ~ Lower

ratio limit

2065 4228

1862 05861

136 228

17947 3304

1243 0667

1014 049

5721 1516
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7598% 0,000
4421 0401
8679 0003
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Figure 16. Executive Function

McMaster University - Neuroscience

Study name Outcome Subgroup within study

Comparison

Home RL, 1985, USA *  Execuive Functioning  Trail Making B (s) - Dexamethasone

Home RL, 1985, USA *  Executive Functioning  Trail Making B (s) - Placebo;

Kellner CH, 2010, USA  Executive Functioning  Trail Making B - Tx 3x/wk

BLBT1s. UL-ND-TP; Brief Pulse or Sine Wave; Dexamethasone

BLBT . UL-ND-TP; Brief Puise or Sine Wae; Placebo;

BL-BF (1.5XST) . RUL-TP (6XST); Treatment 3x/week

Time point

8:30d (within 24 Hours Post 5th ECT)

8300 (within 24 Hours Post 5th ECT)

830 (End Treatment - TNS)

01

Odds ratio and 95%Cl

Odds Lower
ratio  limit

1214 0284
3681 0823
1119 0584
1344 0759

Upper

limit  pValue
519 0793
16453 0.088
2144 0734
2381 0311

8 to 30 days

Q-value=2.061, df=2, p=0.357, 12=2.95
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CHAPTER 5:

INTEGRATIVE DISCUSSION, FUTURE DIRECTIONS, AND CONCLUSIONS
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5.1. Integrative Discussion

The previous three chapters formed the core components of the thesis, which examined
two important issues in the treatment of MD. The first issue was medication adherence
and the second issue was cognitive impairment following ECT for TRD. Specifically, the
thesis described the preliminary results of an RCT conducted to investigate the
comparative efficacy of PIMM/SAM versus SPP in improving medication adherence in
persons admitted to the inpatient unit of a mood disorders program. As well, the thesis
reported the results of a systematic review and meta-analysis of cognitive deficits in
persons who received bilateral versus unilaterial ECT. The current chapter presents an
integrative discussion of these three chapters, plus directions for future research. Chapter
2 described the RCT and showed that the PIMM/SAM program may have some benefits
versus SPP in improving medication adherence. This is important given the challenge of
medication adherence in persons with MD. To date, no definitive program exists to boost
adherence in persons with MD. Findings from a review of other programs found that a
multidimensional approach, rather than education alone, is necessary to improve
adherence (Chong et al., 2011). PIMM/SAM is an example of such an approach because
it combines education (informing persons about the usage and importance of their
medications), participant empowerment (allowing persons with MD to describe their
understanding of their medications, allowing them to choose tailored and individualized
reminders to take their medications), and participant-nurse interaction (participants

explain the usage and importance of their medications to their nurses on a daily basis) to
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equip persons with MD with the knowledge to understand why they should take their
medications. Further, PIMM/SAM provides these persons with daily reinforcement and
reminders about their medications to habitualize the taking of pharmacotherapy in line
with the physicians’ prescribing.

Even among persons who adhere to treatment, therapeutic non-response is an issue in
MBD. The problem is especially prevalent in the treatment of MDD (Souery et al., 2006).
ECT is one modality used to treat persons with TRD, but reports of cognitive impairment
following ECT have led to questions about the benefits versus risks of the treatment. To
examine the body of evidence for this issue, we conducted a systematic review and meta-
analysis of primary studies that measured cognition in groups of persons who received
bilateral or unilateral ECT. Chapter 3 contains two published articles related to the
systematic review and meta-analysis, namely a preliminary methods report on the test-
retest and inter-rater reliability of risk of bias assessments of ECT studies (M. Oremus et
al., 2012) and the protocol for our systematic review and meta-analysis (C. Oremus et al.,
2015).

Our findings in the test-retest and inter-rater reliability study suggested the need for
improved rater training during the important phase of assessing the risk of bias in
published studies (study quality). Risk of bias assessment is an important component of
any systematic review or meta-analysis because the conclusions one can draw from the
body of evidence on a particular subject must be moderated by the degree of bias in the

evidence. High levels of bias in a majority of published studies suggest the body of
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evidence contains many invalid conclusions. Therefore, clinicians should be hesitant to
use the evidence to inform practice decisions. In preparation for the review reported in
this thesis, raters were trained in the use of relevant risk of bias scales such as the Jadad
scale and the Newcastle-Ottawa scale. Further, the raters received instruction on the
nuances of study design to enable them to validly extract data from the published study
reports. Assessing risk of bias and extracting study data are challenging processes that
require careful rater training. Besides engaging raters with enough basic knowledge about
research design and study bias, raters must be taught how read published study reports.
Many published reports are poorly written and lacking in important details such as
recruitment and follow-up procedures, and many describe outcomes selectively. An
algorithm (Hartling, Bond, Santaguida, Viswanathan, & Dryden, 2011) even exists to
help readers (and systematic reviewers) identify study designs in journal articles because
authors do not always clearly report such basic details clearly. The test-retest and
interrater reliability study provided guidance to train the raters for the ECT systematic
review and meta-analysis to understand the questions on the risk of bias scales in the
context of the review topic. Additionally, the raters were trained to extract data on a
sample of studies included in the systematic review and meta-analysis.

The protocol for the systematic review and meta-analysis describes the methods used
to obtain the results reported in Chapter 4. The protocol is written in conformity with
existing guidelines for such documents (Moher et al., 2015) and the systematic review

and meta-analysis itself conforms to current methods guidance (Moher et al., 2009a).
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Further, the review is registered with the PROSPERO international registry of systematic
reviews (Booth et al., 2012) (ID # CRD42014009100). The concern with methods and
registration permits the scientific community to assess whether the review methods are
transparent, reproducible, and valid. Also, registration reduces overlap and duplication
because researchers (and policy makers who often commission systematic reviews) can
determine whether a similar review is already ongoing (Stewart, Moher, & Shekelle,
2012).

Chapter 4 contains the results of the review of cognitive impairment following
bilateral versus unilateral ECT. Although many summary odds ratios were not statistically
significant in the forest plots, the results consistently indicated that cognitive impairment
was worse for persons who received bilateral ECT at 8 to 30 days post treatment,
regardless of the specific treatment modality, when compared to persons who received
unilateral ECT. Furthermore, clinically, these results confirm that unilateral ECT should
be the initial treatment option in TRD unless a specific persons’ clinical presentation
suggests differently (i.e., a person has not previously responded to unilateral). A
challenge with summarizing the available evidence of ECT and cognition is the
substantial amount of clinical heterogeneity in studies published in this area. For
example, authors often use many tests to measure the same cognitive domains. This can
overdramatize a positive or negative finding because several different instruments point
to the same conclusion or, one or two of the tests in a large cognitive battery measuring

the same domain may produce a chance finding that contradicts the other findings. A
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similar issue is the lack of consensus regarding the most suitable cognitive tests to
employ. Some studies selectively reported certain cognitive outcomes. Other challenges
with comparing studies in this area concern dissimilar types of treatment modalities,
length of follow up, follow-up time point, and study groups.

Other systematic reviews and meta-analyses have examined cognitive impairment
following ECT. While the findings are consistent with the review reported in Chapter 4,
the previous reviews suffered from some methodological gaps that limit the applicability
of their conclusions. For example, Tor et al. found better cognitive outcomes in persons
who received ultrabrief pulse instead of brief pulse right unilateral ECT in six studies
(Tor et al., 2015). Dunne and McLoughliin studied the efficacy and side effects of
bifrontal to bitemporal ECT versus unilateral ECT in eight depression trials and found a
lower post-treatment decline on the Mini-Mental State Examination for bifrontal versus
bitemporal ECT, but not unilateral (Dunne & McLoughlin, 2012). Semkovska and
McLoughlin meta-analyzed 84 studies covering eight cognitive domains and concluded
that cognitive impairment did not persist beyond three days post-ECT (Semkovska &
McLoughlin, 2010). The UK ECT Review Group identified three studies and found
inconclusive results with respect to cognition (The UK ECT Review Group, 2003). None
of these reviews assessed the risk of bias of included studies, nor did they grade the
strength of evidence or register their reviews in a registry such as PROSPERO.

Overall, this thesis is an important contribution to the field of treating MD. The RCT

provides early evidence for the efficacy of a program to increase medication adherence in
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inpatients and the methodologically rigorous systematic review shows evidence of

cognitive impairment in persons who are treated with bilateral versus unilateral ECT.

5.2. Future Directions

The RCT is part of a sequential explanatory mixed methods study examining the efficacy
of PIMM/SAM versus SPP. The experience with the study to date shows that recruitment
and follow-up of study participants from a mood disorders program is possible, despite
the challenges of conducting research in this group of people. Recruitment of participants
into the RCT will continue beyond the thesis and the planned follow-up is 12 months per
person. Besides the battery of tests described in Chapter 2, another outcome will be the
time to re-hospitalization in each group. Between-group differences in time to re-
hospitalization will be compared using Kaplan-Meier survival curves and Cox
proportional hazards regression. All statistical analyses will be performed using R
software (R Core Team, 2013).

An additional component of the evaluation of PIMM/SAM and SPP will be to
qualitatively explore reasons for low adherence in both study groups. To do so, a
purposeful sample of participants who score seven or less on the MARS at the 12-month
follow-up time point will be randomly invited to participate in a qualitative study. Trained
interviewers will use a semi-structured, qualitative one-on-one interview to ask the
following questions:

Did participants feel they received adequate instruction with respect to taking

medications?
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Did participants feel that they were better empowered to take responsibility for their
health and well-being following participation in the protocol?

Were participants more satisfied with the quality of care they received during their
hospital stay?

What might have been added to the program to make taking medications easier?
Further questions may be added to the interview, depending on the findings of the RCT.
The interviews will be audio-recorded and transcribed verbatim.

Content analysis (Krippendorff, 2004) will guide the thematic categorization of
participants’ interview responses. Two independent reviewers will read and re-read the
transcripts and identify key themes related the medication adherence. After the reviewers
identify an initial list of themes, they will meet, group similar themes together, and
develop a codebook of themes. The reviewers will then separately analyze each interview
again, applying the themes to the text and identifying additional themes as required. The
reviewers will then meet and reconcile differences and develop the final list of themes.
NVivo 10 (QRS International Pty Ltd, Doncaster, Australia) will be used to organize and
code the data. The reviewers will keep an audit trail of detailed notes to record the
development and evolution of the themes. Recruitment of participants will continue until
saturation. A sample size of 15 participants per group should be the maximum number of
persons that will be needed to reach saturation (Guest, Bunce, & Johnson, 2006).

The final component of the PIMM/SAM versus SPP study will be an economic

evaluation, undertaken from the healthcare system perspective, to compare the costs of
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first re-hospitalization between each study group. When a participant is re-hospitalized
for the first time at any point during the 12-month follow-up period, research staff will
conduct a chart review of the entire re-hospitalization to identify all of the direct medical
resources consumed during the re-hospitalization. The chart review will cover the entire
length of the re-hospitalization, even if this length exceeds the 12-month follow-up period
for the participant in question. Direct medical resources include physician, nurse, and
other healthcare professionals’ time, use of disposable supplies, lab tests, and
medications. Costs will be attached to these resources using Ontario Hospital Insurance
Plan billing rates, prescribed wage rates, Ontario Drug Benefit Program reimbursement
rates, and market rates for disposables. The cost of first re-hospitalization will be
calculated for each participant. A generalized linear model with a log link and gamma
distribution will be used to compare the difference in cost between study groups. In this
model, the cost of re-hospitalization will be the dependent variable and the randomization
group will be the independent variable.

The meta-analysis found some results to suggest the existence of worse cognitive
performance in persons who received bilateral versus unilateral ECT. However, the
evidence was generally weak and a substantial amount of remaining work needs to be
done to provide a firmer scientific basis to guide clinical decision-making. Further
research in this area would benefit from clearly defended ECT protocols and consensus

on a standard battery of cognitive tests to promote applicability and comparability across
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studies and strengthen the body of evidence regarding ECT’s impact on cognitive

performance.

5.3. Conclusions

This thesis showed that persons admitted to an inpatient mood disorders clinic, who
received a structured medication training program, may have better adherence-related
outcomes than persons who received standard prescribing practice. The study to evaluate
PIMM/SAM is ongoing and it is expected to generate further evidence in support of the
active program. The systematic review and meta-analysis employed current methods and
showed that cognitive performance was worse in persons who received bilateral versus
unilateral ECT in some cognitive domains both prior to receipt of treatment and at 8 to 30

days post-treatment.
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Disorders Program, St. Joseph’s Healthcare Hamilton

You are invited to take part in a research study looking at whether a new personalized
medication training program for patients with mood disorders (major depressive disorder
[MDD] and bipolar disorder [BD]) will help them take their medications as prescribed by
doctors. This study is being carried out at the inpatient unit of the Mood Disorders
Program, St. Joseph’s Healthcare Hamilton (SJHH).

Participation in this study is voluntary. To see if you want to take part in this research
study, you should understand what is involved in participating. You should also
understand the potential risks and benefits of participating. Please take your time to
review this letter of information and consent form, which gives detailed information about
the research study, and feel free to ask any questions you may have. You may take your
time to decide whether to participate. You may discuss your participation with your
friends, family, or your doctor before making a decision. If these documents contain
words that you do not understand, then please ask the study staff for more details.

Why is this research being done?

Drug treatments like anti-depressants or lithium often do not have the desired results in
persons with mood disorders. Sometimes the lack of results happens because people
do not take their medications as prescribed. Whether people take drugs as prescribed is
called ‘adherence’.
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The World Health Organization (WHO) defines treatment adherence as “the extent to
which a patient follows medical instructions”. The WHO also recognizes that the doctor-
patient relationship is important in treatment adherence.

What is the purpose of this study?

We want to see if a training program designed to educate people about the purpose,
dosage, benefits, and side effects of the medications they are taking for mood disorders
will improve adherence and reduce re-hospitalizations. Some people in the study will
receive the training program, which is called the Partnership in Medication Management
(PIMM) model and Seif-Administered Medication (SAM) model. Other people in the
study will continue being treated in the same way as they are being treated now. The
people who being treated the same will be getting standard prescribing practice (SPP).

PIMM/SAM will include education to improve patients’ knowledge regarding their
medication’s purpose, dosage, benefits, and side effects. The program will also include
tools like a checklist or alarm clock to remind patients of when and how to take their
medication. Furthermore, the program will contain an interactive listening period where
healthcare professionals involved in medication dispensing will listen to patients’
concerns, questions and thoughts regarding their medications.

How many people will be in the study?
Approximately 166 people between the ages of 18 and 60 years will take part in the
study.

What will my responsibilities be if | decide to take part in the study?

If you agree to participate in the study:

You will be randomly assigned to either the PIMM/SAM group or the SPP group. If you
are assigned to the PIMM/SAM group, you will meet with the nurse and your psychiatrist
to discuss how and when you take your medication at home. Then, you will be assigned
a drawer in the medication cart. An initial education session will be held where the nurse
will review your medications, dosage and purpose {e.g., assist with sleep), benefits and
side effects. Also, the nurse will provide you with tools to help you remember when and
how to take your medication (e.g. alarm clock, notebook with medication information).

In the PIMM model, you will be required to notify the nurse when it is time to take your
medications. Then, the nurse and you will go to the medication room. There, with nurse
supervision, you will take your medication drawer, take out your medications (choosing
correct bottles or blister package), and indicate to the nurse the dosage and purpose of
each medication.

If you do not know the dosage or purpose of these medications, the nurse will provide
you with this information and answer any questions you may have about the medication.
If you forget your medication, the nurse will remind you to take it an hour after you were
expected to do so. Re-education will also be provided each time a medication change
occurs (e.g. dosage, new medication)

You will transition to SAM once the clinical team feels that no further medication
changes are required. In the SAM model, you will be required to notify the nurse when it
is time to take your medications. Also, you will be required to tell the nurse where your
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medications are, dosage, purpose, and how to take them. SAM is also the model that
you will follow after discharge. The nurse and you will discuss where do you keep your
medication, how is the medication administered, when should the medication be taken
and the use of reminders at home (e.g. alarm clock, journal, notebook with medication
information). Once at home, participants are not required to call the nurse to inform
her/him about their medications.

If you are assigned to the SPP group, you will receive the same standard care that the
patients not participating in this study do. You will not receive the personalized
medication training. The nurse will administer your medications and provide you with
some information about them. Please feel free to ask the nurse any question that you
have regarding your medications. You will not be provided with any tool to help you
remember when to take your medications because the nurse will give you your
medications as prescribed by your clinical team. Please be assured that your clinical
team will provide you with the best of care.

All study participants will be required to complete questionnaires about symptoms of
anxiety and depression, medication adherence, quality of life, and beliefs about
medications. You will be required to fill out these questionnaires after you are assigned
to either PIMM/SAM group or SPP and after you are discharge from the hospital: 1
week, 1, 3, 6 and 12 months.

What are the possible risks and discomforts?

Study participants may experience some emotional discomfort when providing
responses to the study questions. You do not have to answer any question that causes
you to feel uncomfortable.

What are the possible benefits for me and/or society?

You are not likely to personally benefit from participating in the study. However, the
information from this study will tell us whether the PIMM/SAM program can help people
take their medications as prescribed. If so, then we can ses if better adherence can
lower the number of re-hospitalizations from mood disorders.

Confidentiality
All hardcopy material will be stored in a locked cabinet on the premises of Mood

Disorders Research Unit at St. Joseph’s Healthcare Hamitton. You will be identified
using a unique study identification number. This number, not your name, will be shown
on all study materials related to you, except for consent form. On the consent form, your
name will necessarily appear; however the unique study identification number will not
appear on the consent form. A separate file linking your name and identification number
will be stored in a different locked cabinet on the premises of Mood Disorders Research
Unit at St. Joseph’s Healthcare Hamilton. Only the principal investigators will have
access to the linking file. Any data that may be published in scientific journals or tests
will not reveal your identity.

To promote proper study monitoring, the St. Joseph’s Healthcare Hamilton Research

Ethics Board may consult your research data or medical records. However, no records
that identify you by name or initials will leave the research premises.

Version #2, Nov 19, 2014 Page 3 of 5 Initials:

220



PhD Thesis — C. Oremus McMaster University - Neuroscience

If | do not want to take part in the study, are there other choices?

Your decision to take part in this study is voluntary. If you decide to participate, you are
free to withdraw your consent and to discontinue your participation at any time without
explanation or prejudice to you. Your withdrawal from this study will in no way affect the
care or treatment you or your family receive at St. Joseph's Healthcare, Hamilton either
now or in the future.

Will | be paid to participate in this study?
You will not be paid to participate in this study. However, you will receive a $5 Tim
Horton's gift certificate each time you complete all the questionnaires.

What happens if | have a research-related injury?

If you are injured as a direct result of taking part in the study, all necessary medical
treatment will be made available to you at no cost. Financial compensation for such
things as lost wages, disability, or discomfort due to this type of injury is not routinely
available.

If you sign this consent form, you are not waiving any legal rights you may have under
the law, nor are you releasing the investigators, institution, or sponsor from their legal
and professional responsibilities.

Conditions of your involvement
You must be able to follow the study instructions in English to participate.

Questions

You are encouraged to ask questions at any time during the study. If you have any
questions about the study or if you are dissatisfied with the manner in which this study is
being conducted, please contact Dr. Margaret McKinnon at 905-522-1155 ext 35438 or
Sharon Simons RN, BScN, CPMHN(c) at 905-522-1155 ext 36738.

If you have any questions regarding your rights as a research participant, you may
contact the Office of the Chair of Hamilton Integrated Research Ethics Board at 905-521-
2100 ext. 42013.
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RESEARCH STUDY CONSENT FORM STATEMENT AND SIGNATURE

Do not sign this consent form unless you have had a chance to ask questions and have
received satisfactory answers to all of your questions.

* | have read this consent form about a study being conducted by Drs. Margaret
McKinnon, Carolina Oremus and Sharon Simons RN, BScN, CPMHN(c) of St
Joseph’s Healthcare Hamilton/McMaster University and Dr. Mark Oremus of
University of Waterloo.

¢ | have had the cpportunity to ask questions about my involvement in this study
and to receive any additional details that | requested.

* The risks and benefits have been explained to me.

e | understand that | will be given a SIGNED copy of this consent.

s [ understand that taking part in this study is voluntary and that | may choose to
withdraw at any time. | understand that information regarding my personal
identity will be kept confidential.

» lunderstand that my medical records will be obtained and reviewed by Dr.
Carolina Oremus, Sharon Simons RN, BScN, CPMHN(c), and Dr. Margaret
McKinnon of St Joseph'’s Healthcare Hamilton/McMaster University, and Dr.
Mark Oremus of University of Waterloo for purposes of conducting this study.

¢ | authorize the investigators of this study to obtain and review my medical
records for the purposes of conducting this study.

» | authorize the inspection of any of my records that relate to this study by
regulatory authorities such as the Research Review Committee for quality
assurance purposes.

e By signing and dating this consent form, 1 am aware that none of my legal rights
are being waived.

| freely consent to take part in this study.

Name of Participant (Printed) Signature Date

Consent form explained in person by:

Name and Role (Printed) Signature Date
Investigator's Name Investigator's Signature Date
6‘\\\\'0“ lmeg[a fé’g
Q\'b
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PIMM — Steps to Inform the Patient about the Study

1. Confirm that the attending physician has determined the patient is suitable to take
part in the PIMM study.

2. Provide the patient with the following information about the Partnership in
Medication Management (PIMM) study:

* The PIMM study investigates whether a novel personalized medication
training (PIMM/SAM) for persons with mood disorders (depression and
bipolar disorders) will help them take their medications as prescribed by
their doctor.

*  The PIMM/SAM training program will include personalized education to
improve persons' knowledge regarding their medication's purpose, dosage,
benefits, and side effects.

* The ultimate purpose of the PIMM/SAM training is to improve medication
adherence, quality of life and decrease the number of re-hospitalizations in
persons with mood disorders.

3. Ask the patients if s/he is interested in hearing more about the study. If so,
provide the patient with the PIMM brochure.

4. Continue following the steps on the PIMM - Steps for Clinical Staff document.

Please write below any comment/suggestion regarding informing the patient about the
PIMM study:

Many thanks,

The PIMM Research Team
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PIMM - Steps for Clinical Staff

Please follow each step and answer the questions/fill in the blanks. Please add the
date when the step was completed.

1.

When the patient is admitted in the Mood Disorders Program (MDP) inpatient
unit, the nurse most responsible for the patient will administer the MOCA.

e MOCA completed by: Date:

The attending physician will review the MOCA and decide if the patient is
clinically and cognitively suitable to take part in the PIMM study.

* Reviewed MOCA & decided patient’s suitability for the
study Date:

If the patient is suitable, the nurse and/or attending physician will inform the
patient about the Partnership in Medication Management/Self-Administered
Medication (PIMM/SAM) study (please see the PIMM - Steps to Inform the
Patient about the Study document [attached]) and ask whether s/he is interested
in hearing more about the study.

e Completed by Date:

The nurse will contact the research team to advise them that the patient would
like to hear more about the study. The primary research team contact is: Dr.
Carolina Oremus (coremus@stjoes.ca; ext. 36326). Back-up coverage will be
provided by Laura Garrick (x 35409).

e Completed by Date:

A research staff member will then approach the patient to describe the study and
obtain informed consent for participation in the study.

* Completed by Date:

The research team member will inform the clinical team that the patient has
consented to the study and will place a copy of the consent form in the patient’s
chart.

* Completed by Date:

The patient’s nurse will obtain the participant’s randomized group assignment
(PIMM/SAM or standard prescribing practice [SPP]) by calling Laura Garrick (x
35409), who will be blinded to participant identifiers and diagnosis (Dr. Carolina
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10.

11

Oremus will conduct the data analyses and will be blinded to the participant’s
randomized group assignment). Laura Garrick will notify Dr. Colleen Merrifield
that a new patient has been enrolled in the PIMM study.

e Completed by Date:

The nurse will write the participant’s randomized group assignment on the sheet
provided in the chart and put it in the envelope provided in the chart. The
randomized group assignment should be kept in the envelope provided to ensure
that Dr. Carolina Oremus remains blinded to the patient’s allocation group.

* Completed by Date:

Baseline testing for the PIMM study will be initiated. Drs. Carolina Oremus or
Colleen Merrifield (back-up coverage) will schedule an appointment on the unit to
administer the Mini-International Neuropsychiatric Interview (MINI) and provide
the patient with copies of the self-report measures. In the event that the patient
reports suicidality on the MINI and/or the Beck Depression Inventory, this is
reported by research staff to the nurse most responsible for the patient. The
nurse is responsible for communicating this information to the attending
psychiatrist and the patient’s response on the MINI and/or BDI is documented on
the chart.

* Interview completed by Date:

Dr. Colleen Merrifield will be responsible for administration of the Repeatable
Battery for Assessment of Neuropsychological Function (R-BANS). Dr. Colleen
Merrifield will be blinded to the participant’s randomized group. She will contact
the unit to schedule an appointment to administer the measures and will
document the results of this assessment on the patient’s inpatient chart.

* RBANS administered by Date:

. If the patient is assigned to the SPP group, the nurse will follow the standard

prescribing practice; medication administration will proceed as usual. If your
patient is assigned to the PIMM group:

PIMM/SAM: First Day

1.

The nurse, physician and patient will discuss when and how the patient takes
his/her medications at home (i.e., with a meal), how the patient’s pharmacist
dispenses his/her medications (i.e., blister pack), and what reminders normally
work to assist him/her in remembering to take his/her medications at home.

* Completed by Date:

225



PhD Thesis — C. Oremus McMaster University - Neuroscience

* Completed by Date:

* Medication dispensing
method

¢ Reminders:

2. The nurse will call the patient's community pharmacist to confirm how the
patient’s medications are dispensed (e.g., blister pack).

* Completed by Date:

3. The nurse will phone the hospital pharmacist and communicate how the patient’s
medications are dispensed when the patient is home. The nurse and pharmacist
will ensure (whenever possible) that the medications are dispensed to the patient
in the same manner as the medications would be dispensed when the patient is
home.

e Completed by Date:

¢ Pharmacist’s name

4. The nurse will work with the patient to determine what time of day and how s/he
will be taking his/her medications while in hospital.

e Completed by Date:

5. The nurse will meet with the patient at the medication education room to teach
him/her about his/her medications, including identifying what medication s/he will
be taking, the dosage of medication, what each medication is for, the importance
of taking the medication as prescribed, benefits and medication side effects.

* Completed by Date:

6. The nurse and the patient will establish reminders (e.g., note on whiteboard in
room, alarm clock, notebook with medication information) that will assist him/her
in remembering to take his/her medications while in hospital. The PIMM research
team will provide the patient with a notebook. The nurse will encourage or remind
the patient to take notes during any teaching session.

* Completed by Date:
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* Notebook provided by: Date:

¢ Reminders

7. The nurse will explain the patient that starting tomorrow, s/he will take

responsibility for approaching you at the established time(s) to take his/her
medications.

* Completed by Date:

Subsequent Days

1.

The patient will go to the nurse station and notify the nurse that it is time to take
his/her medications. This responsibility falls to the patient and not to the nurse. If
the patient forgets to take a medication, the nurse will need to remind the patient.
The nurse and physician will establish the window of time for when the nurse
should remind the patient to take his/her medications.

The time at which the patient: i) notifies you that it is time to take the medication
or ii) the nurse gives a reminder will need to be charted and recorded on the
PIMM -Record Sheet.

Once the patient notifies the nurse or the nurse reminds the patient that it is time
to take the medication, the nurse and the patient will attend the teaching
medication education room. The nurse will verify/ask the patient to have his/her
notebook with him/her before going to the teaching medication education room.

. At the teaching medication education room, the nurse will take out the patient’s

medication drawer and give it to him/her.

Once the patient has the medication drawer, s/he will take out his/her
medications (choosing correct bottles, etc.), and indicate the dosage, purpose,
benefits and side effects of each medication and identify any changes in
medication or dosage. Then, the nurse will record the patients’ knowledge
concerning his/her medications on the patient’s chart and recorded on the PIMM -
Record Sheet.
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SPP

Also, the nurse will be required to complete the PIMM Checklist for staff each
time the patient takes his/her medication.

If the patient does not know the dosage or purpose of these medications, then the
nurse will be required to provide him/her with this information and to answer any
qguestions the patient may have about his/her medication.

The nurse will monitor and document on the chart and the PIMM-Record Sheet,
whether or not the patient takes his/ her medication correctly. The nurse will
intervene only if the patient makes an error and will then provide re-education.

Re-education will also be provided each time a medication change occurs. The
next time a supervised medication administration occurs, the nurse will record on
the chart and on the PIMM -Record Sheet, whether or not the patient recalls that
a medication change has been made, the nature of the change (e.g., increase/
decrease in dosage; change in medication) and why.

Patients will transition to SAM once the clinical team feels that no further
medication changes are required.

In this model, the patients will be required to notify you when it is time to take
their medications, where their medications are, dosage, purpose, and how to take
them.

SAM is also the model that the participants will follow after discharge. The nurse
and the patient will discuss where does s/he keeps his/her medication, the how is
the medication administered, when should the medication be taken and the use
of reminders at home (e.g. alarm clock, notebook with medication information).

If the patient is assigned to the SPP group:

1.

The patient will receive the same standard care that the patients not participating
in this study do.

Study participants will not receive a personalized medication training
(PIMM/SAM).

The nurse will administer the patient’s medications. However, patients are
encouraged to ask you any questions regarding his/her medications.

Patients in the SPP group, will not be provided with any tool to help them to
remember when to take their medications. In this model, the nurse will administer
the medications as prescribed by the clinical team. The nurse will record the
patient’s knowledge regarding his/her medications on the patient’s chart and on
the PIMM - Record Sheet.
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Before discharge

1.

A week prior to the patient’s anticipated discharge, the patient’s nurse will contact
Dr. Carolina Oremus (coremus@stjoes.ca or x 36326) or Laura Garrick (x
35409), to notify the research team of the patient’s upcoming discharge day.

* Completed by Date:

Drs. Carolina Oremus or Colleen Merrifield (back-up coverage) will schedule an
appointment on the unit. The appointment will take place two days before
discharge. During this appointment, Drs. Carolina Oremus or Colleen Merrifield
(back-up coverage) will conduct the follow up interview and provide the patient
with the PIMM package of scales. In the event that the patient reports suicidality
on the Beck Depression Inventory, this is reported by research staff to the nurse
most responsible for the patient. The nurse is responsible for communicating this
information to the attending psychiatrist and the patient’s response on the BDI is
documented on the chart.

e Completed by Date:

Broad overview: In addition to measuring patient's ability to recall the time at which their
medication should be taken (at approximately the same time each day; time determined
by the patient), the PIMM research team will also administer the MINI and a package of
scales that will measure cognition, depression and anxiety symptoms, quality of life,
medication adherence, beliefs about medication, general self-efficacy, and some aspects
of the psychiatrist-patient relationship. The PIMM research team will administer these
instruments at baseline, two days before discharge and at the following post-discharge
times: one week, one month, three months, six months, and 12 months. The PIMM
research team will also keep track of the reminders that patients use to help them
remember to take their medications and use this information to build reminders into our
program (e.g., alarms, white board, notebooks, etc.).
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“The ultimate purpose of the
PIMM/SAM training is to
improve medication adherence
in persons with mood
disorders.”

‘What are the possible benefits for
me and/or society?

The information from this study
will tell us whether the
PIMM/SAM training can help
persons with mood disorders take
their medications as prescribed. If
so, then we can see if better
adherence improves persons’
quality of life and lowers the
number of re-hospitalizations from
mood disorders.

McMaster University - Neuroscience

“In the PIMM/SAM training,
participants, physicians and
nurses work together to
establish how and when
participants take their
medications and the
reminders that will help
participants improve
medication adherence.”

McMaster

University ﬂ

nnovation and Discovery
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PIMM: Partnership in Medication Management

The PIMM study investigates if a novel one-on-one medication training for persons with mood
disorders (depression and bipolar disorders) will help them take their medications as prescribed by
their doctor. People participating in the study will be placed in either the one-on-one medication
training group called PIMM/SAM or the usual care group called standard prescribing practice
(SPP). The computer will randomly choose who gets PIMM/SAM or SPP.

“The PIMM/SAM training contains an interactive listening period where
healthcare providers involved in medication dispensing listen to
participants’ concerns, questions and thoughts regarding their medications” .

is this research being done?

Drug treatments like anti-
depressants or lithium often do
not have the desired results in
persons with mood disorders.
Sometimes the lack of results
happens because people do not
take their medications as
prescribed. When people take
their medications as prescribed is
called ‘adherence’.

Version #1, Nov. 17, 2014.

PIMM/SAM

The nurse and the attending physician will
meet with the participant and ask how s/he
takes his/her medication at home (i.e.., blister
pack), at what time (e.g., breakfast, dinner) and
what reminders (i.e., alarm clock) usually work
to help him/her remember to take his/her
medications at home. An initial education
session will be held where the nurse will review
the participant’s medications, dosage and
purpose (e.g., assist with sleep) such that
participants will be aware of what medications
they are taking and why.

The PIMM/SAM training includes education
to improve the participants’ knowledge
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regarding their medication’s purpose,
dosage, benefits, and side effects. The
PIMM/SAM training also includes
tools like a checklist or notebook to
remind participants of when and how to
take their medication, the purpose of the
medication and the benefits of taking
their medication as prescribed.

SPP

In this group, participants will receive
the same standard care that the patients
not participating in the PIMM study do.
Participants will not receive the
PIMM/SAM training.
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PIMM Checklist — Goals for Study Participants

1. Working with my clinical team to discuss when and how | take my
medications at home (e.g., blister pack) and what reminders normally work
to assist me in remembering to take my medications at home.

2. Meet with my clinical team to learn about my medications, including
identifying what medication | will be taking, the dosage of medication, what
each medication is for, and medication side effects.

3. Working with my clinical team to determine what time of day and how | will
be taking my medications while in hospital

4. Working with my clinical team to establish reminders (e.g., note on
whiteboard in room, alarm clock, notebook with medication information)
that will assist me in remembering to take my medications while in
hospital.

5. Follow the steps of the PIMM Checklist everyday

6. Taking personal responsibility for approaching my nurse at the established
time(s) to take my medications

7. Taking personal responsibility for notifying to my nurse, each time | take
my medication:

i) What medications | am taking
i) Why | am taking each medication
iii)) How and when | should take my medication

iv) If any, ask the nurse questions regarding my medication
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PIMM Checklist — Steps for Study Participants

1. Go to the nurse station and notify the nurse that it is time to take your
medication

2. With the nurse, go to the teaching medication education room

3. Take your medication drawer and identify the medication you need to

take

4. Discuss how and when to take this medication

5. Discuss the needed medications dosage and purpose

6. Discuss the medications side effects

7. If any, discuss any changes in your medication

8. Discuss any further concerns with your nurse

9. Take medication

10.Use your notebook, for any concerns, questions or reminders about

your medication

11. Prepare your reminders (e.g., note, alarm clock) for your next

medication time
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PIMM Document Administered by: Date:

1. PIMM - Steps for Clinical Staff

1. PIMM — Steps to Inform the Patient
about the Study

2. PIMM Checklist — Goals and Steps for
Study Participants

3. PIMM-Record Sheet

Scale Administered by: Date:

1. Montreal Cognitive Assessment
(MOCA)

2. Mini-International Neuropsychiatric
Interview (MINI)

3. Beck Depression Inventory-II (BDI-II)

4. Beck Anxiety Inventory (BAI)

5. Medication Adherence Rating Scale
(MARS)

6. Beliefs about Medicines
Questionnaire (BMQ)

7. Short Form 36-Health Survey (SF-36)

8. Revised Helping Alliance
Questionnaire for Treatment with
Psychiatrists (HAQ-PC)

9. General Self-Efficacy Scale (GSE)

10. Multiscale Dissociation Inventory
(MDI)

11. Repeatable Battery for the
Assessment of Neuropsychological
Functioning (RBANS)

Extras Administered by: Date:

PIMM-Brochure

Group Allocation

Envelope
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Date & Time; Notified at Time Nurse Reminded Medication Knowledge Medication Changes Comments
Completed by: Participant
[0 Yes [0 Yes [] Identified medication 0 Yes (explain below)
[l Late mins. 0 No [0 Knows dosage 0 No
0 No 0 Knows purpose Comments:
Comments: 0 Importance of taking
Comments: medication as prescribed
[l Benefits
[0 Side effects
Comments:
[0 Yes [0 Yes [] Identified medication 0 Yes (explain below)
[l Late mins. 0 No [0 Knows dosage 0 No
0 No 0 Knows purpose Comments:
Comments: 0 Importance of taking
Comments: medication as prescribed
[l Benefits
[0 Side effects
Comments:
[0 Yes [0 Yes [0 Identified medication 0 Yes (explain below)
[l Late mins. 0 No [0 Knows dosage 0 No
0 No 0 Knows purpose Comments:
Comments: 0 Importance of taking
Comments: medication as prescribed
[l Benefits
[0 Side effects
Comments:
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END OF THESIS
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