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The Canadian Network for Mood and Anxiety Treatments
(CANMAT) is a not-for-profit scientific and educational
organization founded in 1995. In 2015, the CANMAT
Depression Work Group began the process of producing
new guidelines for the treatment of major depressive disorder (MDD), to update the previous 2009 guidelines.1 The
scope of the guidelines remains the management of adults
with unipolar MDD with an identified target audience of
community-based psychiatrists and mental health professionals. CANMAT, in collaboration with the International
Society for Bipolar Disorders, has published separate guidelines for bipolar disorder.2
The editorial group defined 6 sections for inclusion in the
CANMAT 2016 Depression Guidelines: (1) Disease Burden
and Principles of Care, (2) Psychological Treatments, (3)
Pharmacological Treatments, (4) Neurostimulation Treatments, (5) Complementary and Alternative Medicine Treatments, and (6) Special Populations (children/adolescents,
women, elderly). Treatment recommendations for patients
with MDD and psychiatric/medical comorbidities were published by a CANMAT task force in 2012.3
The methods used were similar to the previous CANMAT
guidelines that have been well regarded by clinicians. In
contrast to other guidelines that use highly formalized evidence summaries that may be less accessible to users, we
chose a clinically useful method that balances systematic
evidence review with consensus expert opinion by experienced clinicians. Expert panels were established for each of
the 6 sections. Members represented content experts from
the fields of psychiatry, pharmacy, and psychology. The
familiar question-answer format from previous editions was
retained because feedback from clinicians affirmed the clinical practicality and ease of use. Each group updated the key

questions based on internal and focus group discussions and
held regular teleconferences during the guidelines development process.
We focused on evidence published since 2009. For each
of the questions, a systematic literature search was conducted by research staff experienced in systematic reviews
with medical librarian consultation as needed. Appropriate
key words were used to identify English- and Frenchlanguage studies published between January 1, 2009, and
December 31, 2015, in electronic databases (including
OVID Medline, PsycInfo, and EMBASE). Relevant studies
were identified and reviewed, with an emphasis on metaanalyses and randomized controlled trials (RCTs). Studies
were also identified by cross-referencing bibliographies,
reviews of other major reports and guidelines, and feedback
from experts. The evidence was summarized using evidence tables based on modified Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)4 for
meta-analyses and on Consolidated Standards of Reporting
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Table 1. Canadian Network for Mood and Anxiety Treatments
(CANMAT) Criteria for Level of Evidence.

Table 2. Canadian Network for Mood and Anxiety Treatments
(CANMAT) Criteria for Line of Treatment.

Level of
Evidencea

Line of
Treatment

Criteria

First line
Second line
Third line

Level 1 or Level 2 Evidence, plus clinical supporta
Level 3 Evidence or higher, plus clinical supporta
Level 4 Evidence or higher, plus clinical supporta

1

2
3

4

Criteria
Meta-analysis with narrow confidence intervals and/or
2 or more randomized controlled trials (RCTs) with
adequate sample size, preferably placebo controlled
Meta-analysis with wide confidence intervals and/or
1 or more RCTs with adequate sample size
Small-sample RCTs or nonrandomized, controlled
prospective studies or case series or high-quality
retrospective studies
Expert opinion/consensus

a
Note that Level 1 and 2 Evidence refers specifically to treatment studies in
which randomized comparisons are available. Recommendations involving
epidemiological or risk factors primarily arise from observational studies,
and hence the highest level of evidence is usually Level 3. Higher order
recommendations (e.g., principles of care) reflect higher level judgment of
the strength of evidence from various data sources and therefore are primarily Level 4 Evidence.

Trials (CONSORT)5 for RCTs. Supplemental Figure S1
(online supplemental materials) provides an example
search strategy, PRISMA figure, and evidence table.
The evidence was graded using level of evidence criteria
from the previous guidelines1 (Table 1), supplemented by
modified ratings from Grading of Recommendations
Assessment, Development, and Evaluation (GRADE). 6
These criteria now indicate the primacy of meta-analyses
over RCTs, given the increasing use of individual and
network7 meta-analysis in evidence evaluation. Although
meta-analyses have advantages in summarizing data, they
still have limitations that can lead to erroneous or conflicting results depending on the comprehensiveness of the
review, criteria for study selection, and quality and generalizability of the included studies.8,9 RCTs were considered
when systematic reviews and meta-analyses were not
available. Small-sample (generally fewer than 30 participants per randomized condition) RCTs were considered
Level 3 Evidence.
The recommendations were then expressed as lines of
treatment, in which both the evidence base and clinical support were used to determine first-, second-, and third-line
treatments (Table 2). In this context, clinical support reflects
expert opinion on feasibility, availability, and clinical effectiveness. A first-line treatment recommendation indicates
good-quality evidence (Level 1 or 2 Evidence) as well as
clinical utility. However, treatments with Level 1 Evidence
may be downgraded to second-line or third-line recommendation because of safety or side effect profiles. In a few
instances where Level 1 or Level 2 Evidence was lacking,
no first-line recommendation was made and the second-line
recommendation may reflect expert consensus. We have
indicated the rationale when these situations occur.
CANMAT recognizes that the level and quality of evidence vary widely with indication and type of treatment, that

a
Clinical support refers to application of expert opinion of the CANMAT
committees to ensure that evidence-supported interventions are feasible
and relevant to clinical practice. Therefore, treatments with higher levels of
evidence may be downgraded to lower lines of treatment due to clinical
issues such as side effects or safety profile.

the majority of RCTs (and, hence, the meta-analyses based
on them) may not reflect real-world clinical practice, and
that there are very few predictors of treatment response for
an individual patient. Therefore, there are few absolute or
first-choice treatments. These CANMAT recommendations
are presented as guidance for clinicians for consideration
within the context of individual patients and not as standards
of care.
Manuscript drafts were circulated amongst section members for discussion and consensus. If consensus could not be
reached, a section member could submit a dissenting statement. The editorial team reviewed and revised each section,
consolidating or merging questions as needed for consistency
and succinctness. Final manuscripts were approved by all
coauthors.
For transparency, we declare that the guidelines process
and publication were funded entirely by internal CANMAT
funds; no external support was sought or received. No honoraria were paid to authors, and no professional editorial assistance was used. All guidelines work group members disclosed
potential conflicts of interest (available at www.canmat.org).
CANMAT is a project-driven organization governed by a
volunteer, unpaid advisory board, with no permanent staff
or dedicated offices. Our diverse activities involve research,
knowledge translation (e.g., guidelines dissemination,
national and international conferences, publications), and continuing professional development (CPD). CANMAT has a
conflict of interest policy that includes disclosures by all participants, and all CPD projects are accredited by academic
institutions. CANMAT activities are funded from a variety
of sources: for academic projects from peer-review or philanthropic foundations; for conferences from societies, registrations, and multiple industry sponsors; and for CPD from
universities and industry sponsors. Research studies10,11 are
independently funded by agencies such as the Canadian Institutes of Health Research (CIHR) and are administrated by the
academic institutions of the principal investigators. In the past
5 years (2011-2015), sources of CANMAT revenue (excluding CIHR and research funding) included national/international scientific conferences (28% of revenue), publications
(26%), industry-supported CPD projects (26%), and academic
projects (18%).
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These updated CANMAT guidelines again encompass a
variety of treatments, including psychological, pharmacological, neurostimulation, and complementary and alternative
medicine (CAM) treatments. Choosing a first-line treatment
among these treatment choices remains a collaborative decision between patient and clinician. However, there continues
to be greater evidence and clinical experience with traditional
treatments (psychotherapy and pharmacotherapy) and few
studies directly comparing these with neurostimulation or
CAM treatments. Also, many studies of neurostimulation are
in populations of patients who have failed at least one previous treatment. Therefore, first-line psychological and/or pharmacological treatments usually should be considered before
neurostimulation or CAM treatments.
Some medications and treatments discussed may not be
available in Canada or other countries. As well, these guidelines are primarily addressed to specialists (psychiatrists and
other mental health professionals) and hence may be more
detailed than needed for primary care settings. As with previous versions, CANMAT will produce briefer summaries
for primary care practitioners. To engage end users and
obtain feedback, draft versions of these guidelines have been
presented in interactive workshops at major psychiatric conferences in Canada. In addition, the Community Advisory
Committee of the Canadian Biomarker Integration Network
in Depression12 (CAN-BIND, www.canbind.ca) research
program, along with the Mood Disorders Association of
Ontario, is currently engaged in developing a ‘‘patient’’ version of these guidelines as well as a strategy to disseminate
the patient version directly to consumers. We hope that these
updated guidelines will provide clinicians and their patients
with evidence-informed recommendations to make personalized, collaborative treatment decisions.
Disclosures
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Canadian Network for Mood and Anxiety
Treatments (CANMAT) 2016 Clinical
Guidelines for the Management of Adults
with Major Depressive Disorder:
Section 1. Disease Burden and Principles of Care
Raymond W. Lam, MD1, Diane McIntosh, MD1, JianLi Wang, PhD2,
Murray W. Enns, MD3, Theo Kolivakis, MD4, Erin E. Michalak, PhD1,
Jitender Sareen, MD3, Wei-Yi Song, MD1, Sidney H. Kennedy, MD5,
Glenda M. MacQueen, MD, PhD2, Roumen V. Milev, MD, PhD6,
Sagar V. Parikh, MD5,7, Arun V. Ravindran, MB, PhD5,
and the CANMAT Depression Work Group8

Abstract
Background: The Canadian Network for Mood and Anxiety Treatments (CANMAT) conducted a revision of the 2009
guidelines by updating the evidence and recommendations. The scope of the 2016 guidelines remains the management of
major depressive disorder (MDD) in adults, with a target audience of psychiatrists and other mental health professionals.
Methods: Using the question-answer format, we conducted a systematic literature search focusing on systematic reviews and
meta-analyses. Evidence was graded using CANMAT-defined criteria for level of evidence. Recommendations for lines of
treatment were based on the quality of evidence and clinical expert consensus. This section is the first of six guidelines articles.
Results: In Canada, the annual and lifetime prevalence of MDD was 4.7% and 11.3%, respectively. MDD represents the
second leading cause of global disability, with high occupational and economic impact mainly attributable to indirect costs.
DSM-5 criteria for depressive disorders remain relatively unchanged, but other clinical dimensions (sleep, cognition, physical
symptoms) may have implications for depression management. e-Mental health is increasingly used to support clinical and selfmanagement of MDD. In the 2-phase (acute and maintenance) treatment model, specific goals address symptom remission,
functional recovery, improved quality of life, and prevention of recurrence.
Conclusions: The burden attributed to MDD remains high, whether from individual distress, functional and relationship
impairment, reduced quality of life, or societal economic cost. Applying core principles of care, including comprehensive
assessment, therapeutic alliance, support of self-management, evidence-informed treatment, and measurement-based care,
will optimize clinical, quality of life, and functional outcomes in MDD.
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In 2009, the Canadian Network for Mood and Anxiety Treatments (CANMAT), a not-for-profit scientific and educational organization, published a revision of evidence-based
clinical guidelines for the treatment of depressive disorders.1
CANMAT has updated these guidelines in 2016 to reflect
new evidence in the field.
The scope of these guidelines remains the management of
adults with unipolar major depressive disorder (MDD), with
a target audience of psychiatrists and mental health professionals. CANMAT, in collaboration with the International
Society for Bipolar Disorders, has published separate guidelines for bipolar disorder.2 This section on Disease Burden
and Principles of Care is the first of six guidelines articles;
subsequent sections of the guidelines will expand on psychological, pharmacological, neurostimulation, and complementary and alternative medicine treatments, as well as on
special populations (youth, women, and the elderly). The
question-answer format has been retained for ease of use.
These recommendations are presented as guidance for clinicians who should consider them in context of individual
patients and not as standards of care.

Methods
The full methods have been previously described,3 but in
summary, relevant studies in English and French published from January 1, 2009, to December 31, 2015, were
identified using computerized searches of electronic databases (PubMed, PsychInfo, Cochrane Register of Clinical
Trials), inspection of bibliographies, and review of other
guidelines and major reports. Each recommendation
includes the level of evidence for each graded line of
treatment, using specified criteria (Table 1). The level
of evidence criteria now reflect the primacy of metaanalysis because of its increasing use in the evaluation
of evidence. Note that Level 1 and 2 Evidence refer specifically to treatment studies in which randomized comparisons are available. Recommendations involving
epidemiological or risk factors primarily arise from observational studies, and hence the highest level of evidence
is usually Level 3. Higher order recommendations (e.g.,
principles of care) reflect higher-level judgment of the
strength of evidence from various data sources and therefore are primarily Level 4 Evidence.

1.1. How Are the Depressive Disorders Classified?
The current classification of depression is based on the Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5) or ‘‘Recurrent Depressive Episodes’’ in the
International Classification of Diseases, 10th Revision

(ICD-10) classification of mental and behavioural disorders.4,5 The DSM-5, introduced in 2013, removed the broad
category of mood disorders and classifies depressive disorders separately from bipolar disorder.4 For major depressive
episode (MDE), the DSM-5 core symptom and duration criteria (criterion A) are unchanged from the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition, Text
Revision (DSM-IV-TR) (Table 2). 6 The DSM-IV-TR
‘‘bereavement exclusion’’ criterion was eliminated in the
DSM-5, reflecting evidence that bereavement may last longer than 2 months and is not different from other significant
stressors or losses that may precipitate an MDE (Table 3).
Instead, bereavement with more severe depressive symptomatology has been included in ‘‘Conditions for Further
Study’’ as persistent complex bereavement disorder.
Other important changes in DSM-5 include a new classification of chronic depression as persistent depressive disorder, which comprises the former DSM-IV-TR diagnoses of
chronic MDE and dysthymic disorder. This change was in
response to evidence showing it was difficult to differentiate
the latter diagnoses and the fact that they frequently cooccurred. DSM-5 also includes 2 new depressive disorders.
Disruptive mood dysregulation disorder is applicable for
children aged 6 to 18 years who exhibit severe and recurrent
temper outbursts, uncontrollable behaviour, and persistent
irritability. Premenstrual dysphoric disorder recognizes a
serious form of premenstrual syndrome characterized by
intense emotional symptoms, which may include symptoms
of depressed mood, anxiety, mood swings, and irritability, in
the final week before menses.
Despite these minor changes in criteria for MDD, the
DSM-5 field trials found poor interrater reliability for the
diagnosis, and neither DSM-5 nor ICD-10 is based on aetiology or pathophysiology.7 There are renewed efforts to use
alternative frameworks, such as the US National Institute of
Mental Health Research Domain Criteria Initiative (RDoC),
which attempts to align diagnosis with current understanding
of brain systems.8

1.2. What Are Important Clinical Specifiers and
Dimensions of Depressive Episodes?
It is increasingly recognized that there is a spectrum of clinical presentations that are not captured by the symptom criteria for MDE. These represent important clinical
dimensions that have implications for prognosis and treatment and may have different neurobiological substrates.
DSM-5 classifies these subtypes and dimensions as episode
or course specifiers for MDE. DSM-IV specifiers, including
melancholic, atypical, psychotic, and seasonal pattern, have
been retained in the DSM-5, but the former postpartum
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Table 1. Criteria for Level of Evidencea and Line of Treatment.
Criteria
Level of evidence
1
Meta-analysis with narrow confidence intervals
and/or 2 or more RCTs with adequate
sample size, preferably placebo controlled
2
Meta-analysis with wide confidence intervals
and/or 1 or more RCTs with adequate
sample size
3
Small-sample RCTs or nonrandomized,
controlled prospective studies or case series
or high-quality retrospective studies
4
Expert opinion/consensus
Line of treatment
First line
Level 1 or Level 2 Evidence, plus clinical supportb
Second line
Level 3 Evidence or higher, plus clinical supportb
Third line
Level 4 Evidence or higher, plus clinical supportb
RCT, randomized controlled trial.
a
Note that Level 1 and 2 Evidence refer specifically to treatment studies in
which randomized comparisons are available. Recommendations involving
epidemiological or risk factors primarily arise from observational studies,
and hence the highest level of evidence is usually Level 3. Higher order
recommendations (e.g., principles of care) reflect higher level judgement
of the strength of evidence from various data sources and therefore are
primarily Level 4 Evidence.
b
Clinical support refers to application of expert opinion of the Canadian
Network for Mood and Anxiety Treatments committees to ensure that
evidence-supported interventions are feasible and relevant to clinical practice. Therefore, treatments with higher levels of evidence may be downgraded to lower lines of treatment due to clinical issues such as side effect
or safety profile.

specifier is now termed ‘‘with peripartum onset’’ to reflect
evidence that 50% of postpartum depressive episodes have
an onset prior to delivery. New specifiers include anxiety
and mixed features (Table 4). The DSM-5 ‘‘with anxious
distress’’ specifier recognizes that MDE is often accompanied by anxiety symptoms, even when a comorbid anxiety
disorder is not present. Anxiety contributes to increased rates
of suicide, poor response to treatment, and increased risk of
chronicity and recurrence.9
The new DSM-5 specifier ‘‘with mixed features’’ allows
for the presence of manic or hypomanic symptoms in individuals diagnosed with unipolar MDEs, as well as the presence of depressive symptoms in patients diagnosed with
mania/hypomania. Mixed features are found in up to a third
of patients with MDE, although the prevalence rates vary
widely depending on the diagnostic criteria employed.10,11
Mixed depressive episodes are more common in younger
patients, are more severe, and carry a higher risk for suicide,12 but the specifier is controversial.13
Other clinical dimensions that are not recognized in the
DSM-5 may also have important assessment and treatment
implications. For example, cognitive symptoms are included
as a core diagnostic criterion for MDE, but these do not
describe the full spectrum of cognitive dysfunction associated with depressive disorders, including disturbances in
attention, memory, processing speed, and executive

Table 2. DSM-5 Symptom Criteria for Major Depressive Episode.
Five (or more) of the following symptoms have been present
during the same 2-week period and represent a change
from previous functioning; at least one of the symptoms is
either (1) or (2).
1. Depressed mood most of the day, nearly every day, as
indicated by either subjective report (e.g., feels sad, empty,
hopeless) or observation made by others (e.g., appears
tearful). Note: In children and adolescents, can be irritable
mood
2. Markedly diminished interest or pleasure in all, or almost all,
activities most of the day, nearly every day (as indicated by
either subjective account or observation)
3. Significant weight loss when not dieting or weight gain (e.g.,
a change of more than 5% of body weight in a month) or
decrease or increase in appetite nearly every day. Note: In
children, consider failure to make expected weight gains
4. Insomnia or hypersomnia nearly every day
5. Psychomotor agitation or retardation nearly every day
(observable by others, not merely subjective feelings of
restlessness or being slowed down)
6. Fatigue or loss of energy nearly every day
7. Feelings of worthlessness or excessive or inappropriate guilt
(which may be delusional) nearly every day (not merely selfreproach or guilt about being sick)
8. Diminished ability to think or concentrate, or indecisiveness,
nearly every day (either by subjective account or as observed
by others)
9. Recurrent thoughts of death (not just fear of dying), recurrent
suicidal ideation without a specific plan, or a suicide attempt or
a specific plan for committing suicide
Note: Do not include symptoms that are clearly due to a general medical
condition or mood-incongruent delusions or hallucinations.

Table 3. Summary of Changes from DSM-IV-TR to DSM-5.
DSM-IV-TR Item

DSM-5 Item

MDD episode specifiers
! With postpartum onset

New MDD episode specifiers
! With anxious distress
! With mixed features
! Suicidality
! With peripartum
onset
Deleted
Premenstrual dysphoric
disorder
! Now included as
diagnosis
Persistent depressive
disorder
! + Full MDE criteria
! ‘‘Dysthymia’’ when full
MDE criteria not
present

Bereavement exclusion
Premenstrual dysphoric disorder
! In the appendix
Dysthymic disorder, ‘‘double
depression’’—MDE
superimposed on dysthymic
disorder

DSM-5, Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition;
DSM-IV-TR, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition,
Text Revision; MDD, major depressive disorder; MDE, major depressive
episode.
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Table 4. DSM-5 Episode Specifiers and Other Clinical Dimensions
Associated with MDE.
Subtype/
Dimension
Melancholic
depression

Atypical
depression

Psychotic
(delusional)
depression
Catatonic
depression

DSM-5 Specifier

Key Features

With melancholic Nonreactive mood,
features
anhedonia, weight loss,
guilt, psychomotor
retardation or agitation,
morning worsening of
mood, early morning
awakening, excessive or
inappropriate guilt
With atypical
Reactive mood,
features
oversleeping, overeating,
leaden paralysis,
interpersonal rejection
sensitivity
With psychotic
Hallucinations or delusions
features
With catatonic
features

Anxious
depression

With anxious
distress

Mixed states

With mixed
features

Seasonal
affective
disorder

Seasonal pattern

Postpartum and
antepartum
depression

With peripartum
onset

Cognitive
dysfunction

NA

Sleep
disturbance

NA

Somatic
symptoms

NA

Catalepsy (waxy flexibility),
catatonic excitement,
negativism or mutism,
mannerisms or
stereotypes, echolalia or
echopraxia (uncommon
in clinical practice)
Feeling keyed up or tense,
restless, worried,
something awful may
happen, or afraid of losing
control
Elevated mood, inflated selfesteem or grandiosity,
more talkative, racing
thoughts, increased
energy and activity,
decreased need for sleep,
risky and impulsive
activities
Regular onset and remission
of depressive episodes
during a particular season
(usually fall/winter onset)
Onset of depressive
episode during pregnancy
or within 4 weeks
postpartum
Disturbances in attention,
memory, processing
speed, executive
functioning and
emotional processing
Insomnia or hypersomnia;
circadian rhythm
disturbance
Headaches, body aches,
fatigue, anergia

DSM-5, Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition;
MDE, major depressive episode; NA, not applicable.
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functioning.14-17 Cognitive deficits can be demonstrated
with neuropsychological tests during acute MDEs and are
associated with significant impact on daily functioning and
quality of life.16,18,19 Moreover, cognitive dysfunction is a
common residual symptom during treatment and may continue even after mood symptoms have remitted.20,21 These
observations reflect the need and importance for clinical
assessment and monitoring of cognitive symptoms during
management of MDD.
Other putative clinical dimensions include sleep/circadian rhythms and physical symptoms. Insomnia and hypersomnia can be symptoms of acute MDD, residual symptoms
of poor response, or side effects of treatments such as antidepressants. Disruption of social and biological rhythms can
also interfere with sleep. There is a bidirectional relationship
between sleep problems and depression (i.e., sleep disturbances can be an independent risk factor for onset of an
MDE).22 Similarly, somatic symptoms (e.g., painful physical symptoms, fatigue) are commonly associated with
depressive episodes and are not well represented in the core
MDD criteria.23,24 The presence and severity of somatic
symptoms, especially pain, is associated with poor outcomes
in depression.25

1.3. How Common Are Depressive Disorders?
In Canada, the annual prevalence of MDE in the general
population is 4.7%, indicating that over 1.5 million Canadians aged 15þ years experienced a current MDE in the past
year, and lifetime prevalence is 11.3%.26 Excluding bipolar
disorders, the annual and lifetime prevalence of MDD was
3.9% and 9.9%, respectively.26 These rates are intermediary
between those in the United States and Asia and similar to
those in Europe (Figure 1). Women have a greater annual
prevalence of MDD (4.9%) than men (2.8%), and the prevalence has an inverse relationship with age.26
The incidence or the risk of developing a depressive disorder can only be estimated from longitudinal studies. There
are few large population-based longitudinal studies based on
the DSM-IV criteria. The Canadian estimates of incidence
proportions of MDE were 2.9% in 2 years and 5.7% in 4
years,27 similar to the 3-year incidence in the Netherlands
(4.6%)28 and in the United States (3.3%).29
Population-based surveys have shown consistently that
about 50% of depressive episodes are brief, with resolution
within 3 months. Figure 2 shows Canadian descriptive epidemiology for depressive episodes. Despite increases in
mental health service in recent years, there have been no
changes in the annual prevalence of MDE in Canada
(4.8% in 2002 vs. 4.7% in 2012).26 Similar trends are seen
in the United States30 and in Australia.31

1.4. What Is the Risk of Relapse or Recurrence?
Depressive disorders often have a chronic and episodic
course. In a large American cohort of participants with
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Figure 2. Descriptive epidemiology of depression in Canada, 2012.26 MDD, major depressive disorder.

an MDE, 26.5% were experiencing a chronic episode of
#2 years’ duration.32 Over the 3-year follow-up, 15.1%
had a chronic course for the entire period.33 DSM-5 defines
recurrence as a new MDE following a full-episode remission (i.e., 2 months with no significant symptoms).4 In the
US general population, of those with MDE at baseline and
subsequent episode remission, 34.7% experienced a recurrent MDE in the next 3 years.34 In the Netherlands, a 2year follow-up of 375 patients with MDD in remission for
3 months found recurrence in 26.8% of patients treated in
primary care and 33.5% in specialized mental health
care.35

1.5. What Is the Disease Burden Associated
with MDD?
Disease burden can be measured by metrics, such as
disability-adjusted life years (DALYs) or health-adjusted
life years (HALYs), that account for both early mortality
and loss of functioning. The Global Burden of Disease Study
2010 found that depressive disorders represented the second
leading cause of disability worldwide, and MDD was
responsible for 2.5% of global DALYs.36 In Ontario, the
largest province in Canada, the disease burden in HALYs
with MDD was greater than the combined burden of breast,
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colorectal, lung, and prostate cancers.37 MDD also is associated with serious impairment in quality of life38 and has
major economic impact owing to occupational costs, medical service costs, and suicide-related costs. In Canada, the
economic burden of mental illness in 2003 was estimated at
C$51 billion39; although there are no Canadian data for
MDD specifically, in the United States, the economic cost
of MDD in 2010 was estimated at US$210.5 billion.40

1.6. What Is the Occupational Impact of MDD?
MDD is associated with major productivity losses as a result
of absenteeism (time away from work) as well as presenteeism (illness-related productivity loss while at work). The
World Health Organization (WHO) Mental Health Surveys
found that depression accounted for over 5% of the population illness-related productivity loss; participants with
depression had a yearly mean of 34.4 ‘‘days out of role,’’
which was largely invariant by country.41 In Canada, workers with MDD, compared to those without depression, were
twice as likely to leave work during a 10-year follow-up.42
Increased severity of illness,43 concurrent medical conditions,44 and comorbid anxiety disorders45 result in a higher
degree of work disability and greater absenteeism in people
with MDD. In addition to overall severity, individual symptoms of MDD can differentially affect workplace performance. Work impairment is most closely associated with
impaired concentration and depressed mood, followed by
fatigue and insomnia.46 Cognitive dysfunction is also more
strongly associated with loss of workplace productivity than
ratings of depression severity.19 Depression treatment has a
significant positive effect on work productivity.47 Unfortunately, a substantial proportion of depressed workers do not
receive evidence-based treatment.48

1.7. What Is the Impact of MDD on Other Domains?
Social factors (e.g., relationships and social activities) have a
complex interrelationship with depressive disorders, including a substantial role in the causation of MDD.49 It is therefore unsurprising to observe strong associations between
MDD and social impairment, especially in social and
close-relation domains.50 Depressed mood, loss of interests,
impaired concentration, and self-blame are the symptoms
most associated with social impairment.46
Depression in parents may also affect the health of their
children. Perinatal maternal depression is associated with
multiple adverse outcomes in children, including increased
problems with emotional regulation, internalizing disorders,
behavioural disorders, hyperactivity, reduced social competence, insecure attachment, adolescent depression, and negative effects on cognitive development.51 Adverse effects in
offspring are also observed in the case of paternal depression.52,53 Effective treatment and remission of maternal
depression is associated with improved parenting and a
reduction in psychiatric symptoms in the offspring.54-56
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Table 5. Risk Factors for Depression Screening (Level 3 and 4
Evidence).
Clinical Factors
!
!
!
!
!

History of depression
Family history of depression
Psychosocial adversity
High users of the medical system
Chronic medical conditions
(especially cardiovascular
disease, diabetes, and
neurological disorders)
! Other psychiatric conditions
! Times of hormonal challenge
(e.g., peripartum)

Symptom Factors
! Unexplained
physical
symptoms
! Chronic pain
! Fatigue
! Insomnia
! Anxiety
! Substance abuse

1.8. What Is the Impact of MDD on Physical Health?
MDD is associated with many chronic medical conditions,
including heart disease, arthritis, asthma, back pain, chronic
pulmonary disease, hypertension, and migraine.57 Depression is an independent risk factor for ischemic heart disease
and cardiovascular mortality,58,59 and vascular risk factors
are also associated with onset of depression in later life.60
The presence of depression substantially increases the level
of disability61 and reduces quality of life62-64 in individuals
with chronic medical illness.
MDD can affect medical conditions via multiple mechanisms. Depression reduces adherence to treatment65,66 and interferes with participation in preventive health care. 67,68
Depression is also associated with important risk factors for
physical illness, including sedentary lifestyle,69 obesity,70 and
cigarette smoking.71 The pathophysiology of depression appears
to be related to other fundamental mechanisms of disease (e.g.,
MDD shares a complex and bidirectional relationship with obesity and associated metabolic problems70,72) and is associated
with immune-inflammatory dysfunctions that are implicated in
reduced neural plasticity and neuroprogression.73-75

1.9. How Does MDD Typically Present in Clinical
Practice?
Depressive disorders have a broad range of presentations in
clinical practice, especially in primary care settings. Emotional
symptoms are often attributed to stressful work, relationship
stress, or life stress, and presenting complaints are often physical symptoms because of the high degree of comorbidity
with other medical conditions. Hence, MDD often goes
unrecognized and untreated, even in clinical settings.
Screening for depression has been recommended by some
agencies76,77 and not by others.78 The value of screening
remains controversial because of the limited evidence base
on effectiveness,79 although screening is more effective when
additional supports (e.g., treatment protocols, care management) are available.80 CANMAT recommends that screening
be done in primary and secondary care settings in individuals
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Table 6. Principles of Clinical Management (Level 4 Evidence,
Unless Indicated).
! Conduct a thorough biopsychosocial assessment, using
clinical scales.
! Obtain collateral information whenever possible.
! Formulate a diagnosis and differential diagnosis.
! Establish a therapeutic alliance.
! Support education and self-management (Level 2 Evidence).
! Engage the patient as a partner to determine treatment
goals.
! Construct a comprehensive management plan, including
safety, together with the patient and his or her family (or
other supports) if possible.
! Deliver evidence-based treatments.
! Monitor outcomes with measurement-based care (Level 2
Evidence).

with risk factors (summarized in Table 5) when there are available resources and services for subsequent diagnostic assessment and management. The quick 2-question screen (‘‘In the
last month, have you been bothered by little interest or pleasure
in doing things?’’ and ‘‘In the last month, have you been feeling
down, depressed or hopeless?’’) remains an effective and simple approach for screening in clinical practice.81 An answer of
‘‘yes’’ to either question requires a more detailed assessment.

1.10. What Are the Basic Principles of Clinical
Management?
Table 6 summarizes the principles of clinical management of
MDD. A comprehensive assessment and management plan,
including attention to safety, is the foundation of quality care.
A thorough psychiatric assessment should include a comprehensive symptom inquiry, including an evaluation for bipolar
disorder, anxiety disorders, and substance use disorders, as
these are frequently comorbid with depression. Collateral
information should be gathered whenever possible.
Stepped care82 and chronic disease management models83
are associated with significant improvements in depression
outcomes compared to usual care. These models are consistent with the CANMAT delineation of recommended lines of
treatment (see other sections). Common elements of these
approaches are applicable to other treatment settings and
include systematic monitoring of patient outcomes, patient
education,84 and treatment decisions that are evidence-based
and responsive to therapeutic goals.
Poor treatment adherence and high discontinuation rates
represent a major challenge, particularly for pharmacotherapy. Strategies for enhancing adherence include patient education and supported self-management, as well as use of
collaborative care systems by practitioners. Treatment adherence should be discussed at an early stage and monitored
frequently during treatment in a collaborative manner. A weak
therapeutic alliance predicts poorer treatment adherence.85
Self-management refers to the individual’s ability to manage depression and associated treatments, physical and
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Table 7. Risk Factors for Suicide During a Major Depressive Episode (Level 3 Evidence).
Nonmodifiable
Risk Factors

Modifiable
Risk Factors

Symptoms and life events
! Older men
! Past suicide
! Active suicidal ideation
attempt
! Hopelessness
! History of self! Psychotic symptoms
harm behaviour
! Anxiety
! Being a sexual
! Impulsivity
minority
! Stressful life events such as
financial stress (e.g., bankruptcy)
! Family history of
suicide
and victimization
! History of legal Comorbid conditions
problems
! Substance use disorders
(especially alcohol use disorder)
! Posttraumatic stress disorder
! Comorbid personality disorders
(especially cluster B personality
disorders)
! Chronic painful medical conditions
(e.g., migraine headaches, arthritis)
! Cancer

psychosocial sequelae, and lifestyle modifications. Supported self-management typically includes action planning
to change behaviour. Techniques include behavioural activation, communication skills, coping with emotion, patient
education, healthy lifestyle, relapse-prevention planning,
skill development, and self-monitoring.86 In addition to
decreasing patients’ reliance on health care providers,
effective self-management also serves to increase empowerment and self-efficacy.86 Peer-support service delivery models are seeing broad uptake and may offer promise, but
further research is required to fully evaluate effectiveness.87

1.11. How Do You Assess Suicidal Risk?
Suicidal ideation, plans, and attempts are highly prevalent
among people with MDD.88,89 Every clinical encounter with
a patient with MDD should include an assessment of suicide
risk. Table 7 shows the modifiable and nonmodifiable risk
factors for suicide; history of suicide attempt is the strongest
risk factor. The low base rate of suicide makes it difficult to
predict suicide risk at an individual level.90 Suicide risk assessment tools are available (e.g., SADPERSONS,91,92 Columbia
Suicide Severity Rating Scale,93,94 Chronological Assessment
of Suicide Risk interview guide95) and, while not particularly
reliable in predicting future suicide attempts, can aid systematic assessment and documentation in clinical practice.

1.12. What Is Measurement-Based Care?
Measurement-based care refers to the systematic use of measurement tools, such as validated rating scales, to monitor
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Table 8. Examples of Validated Outcome Scales.
Outcome
Symptoms

Clinician-Rated
! Hamilton Depression Rating Scale (HAM-D,
HAM-7)
! Montgomery-Asberg Depression Rating Scale
(MADRS)
! Inventory for Depressive Symptomatology (IDS)

Patient-Rated
! Patient Health Questionnaire (PHQ-9)
! Quick Inventory for Depressive Symptomatology, SelfRated (QIDS-SR)
! Clinically Useful Depression Outcome Scale (CUDOS)

Functioning

! Multidimensional Scale of Independent Functioning
(MSIF)
! WHO Disability Assessment Scale (WHO-DAS)
! Social and Occupational Functioning Assessment
Scale (SOFAS)

! Sheehan Disability Scale (SDS)
! WHO-DAS, self-rated
! Lam Employment Absence and Productivity Scale (LEAPS)

Side effects

! UKU Side Effect Rating Scale

! Frequency, Intensity and Burden of Side Effects Rating
(FIBSER)

Quality of
life

! Quality of Life Interview (QOLI)

! Quality of Life, Enjoyment and Satisfaction Questionnaire
(QLESQ)
! EuroQoL-5D (EQ-5D)

Note: See online supplement for references to scales.

outcomes and support clinical decision-making. Using simple rating scales for measurement-based care of depression
can improve outcomes such as symptom remission and
adherence.96,97
Table 8 shows some clinically useful examples of the
many available patient-rated and clinician-rated scales.
Symptom scales can be useful tools for screening, diagnosis,
and monitoring outcomes. For example, the important distinction between symptom response (usually defined as 50%
or greater reduction in baseline score) and remission (a score
in the nondepressed range) can be reliably determined using
symptom scales.
Routine monitoring of patient outcomes must go
beyond assessing the symptoms of depression and include
the ongoing evaluation of functional impairment98 and
quality of life.99 These outcomes are more important and
relevant to patients, and each may vary independently of
symptoms. Assessing functionality should include the
evaluation of appropriate domains, such as occupational,
social, or educational functioning. 100 Quality-of-life
assessments, in comparison, offer the opportunity to evaluate patient well-being and overall health satisfaction
more broadly.99
Measurement-based care can be incorporated into busy
clinical settings using patient-rated questionnaires, which are
highly correlated with clinician-rated scales but simpler to use
and more efficient. Outcome scales are often used in conjunction with clinical algorithms, such as for decisions about medication adjustment.101 The use of measurement tools should
supplement and not replace clinician judgement.

1.13. What Are the Phases of Treatment?
The previous CANMAT guidelines proposed a 2-phase
model (acute and maintenance phases)102 for treatment,

in contrast to the traditional 3-phase model (acute, continuation, and maintenance).103 The distinction between continuation and maintenance phases was based on a
theoretical difference between relapse (symptoms recurring
before resolution of the current episode) and recurrence
(symptoms that constitute a new episode, after recovery
from the previous episode).103 Recent reviews have highlighted the inconsistent use of these terms and lack of
evidence to support distinct demarcations between episodes104; hence, CANMAT continues to endorse a single
concept of relapse/recurrence and the 2 treatment phases
(Table 9).

1.14. What Are the Goals of Acute and Maintenance
Treatment?
The acute and maintenance treatment phases can be summarized with 2 clinical questions: ‘‘How do you get people with
depression well?’’ and ‘‘How do you keep them well?’’ The
primary target goals for acute treatment include symptom
remission, which implies that signs and symptoms of depression are absent or almost so, and restoration of premorbid
psychosocial functioning (Table 9). Full symptom remission
is important because residual depressive symptoms are risk
factors for relapse and negative predictors of long-term
outcome.105,106
For the maintenance phase, a key goal is prevention of
recurrence (Table 9). Clinicians should focus on healthy life
strategies, personality vulnerabilities, long-term selfmanagement, and clinical strategies to reduce recurrence.104,107 In a significant proportion of patients with
MDD, maintenance pharmacological, psychological, complementary and alternative medicine, and neurostimulation
treatments have a role in the prevention of recurrence (see
other sections).
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Table 9. Phases of Treatments and Activities.
Treatment Phase Duration

Goals

Activities

Acute

8 to 12 weeks

! Remission of symptoms
! Restoration of functioning

Maintenance

6 to 24 months, or longer

! Return to full functioning and
quality of life
! Prevention of recurrence

!
!
!
!
!
!
!
!

Establish therapeutic alliance
Educate and support self-management
Select and deliver evidence-based treatment(s)
Monitor progress
Educate and support self-management
Rehabilitate
Treat comorbidities
Monitor for recurrence

Table 10. Risk Factors for Chronic or Recurrent Episodes (Level 3 Evidence).
!
!
!
!
!
!
!
!
!
!

Earlier age of onset
Greater number of previous episodes
Severity of the initial episode (defined by the presence of a greater number of symptoms, suicidal ideation, or psychomotor agitation)
Disruptions of the sleep-wake cycle
Presence of comorbid psychopathology (particularly persistent depressive disorder/dysthymia)
Family history of psychiatric illness
Presence of negative cognitions
High neuroticism
Poor social support
Stressful life events

Table 11. Examples of e-Mental Health Resources for Depression.
Purpose

e-Mental Health Application

Website

Information

Canadian Mental Health Association (CMHA)

www.cmha.ca/mental-health/understandingmental-illness/depression/
www.mentalhealthworks.ca

Mental Health Works; CMHA resources focusing on
workplace mental health
Mood Disorders Society of Canada (MDSC)
Here To Help; self-help information in many languages

www.mooddisorderscanada.ca
www.heretohelp.bc.ca

Screening, assessment and MoodFx; online tracking of symptoms (depression, anxiety, www.moodfx.ca
monitoring
cognition) and functioning
What’s My M3; online and mobile app for mood tracking
www.whatsmym3.com
Self-management

MoodGym; evidence-based, interactive online self-help
https://moodgym.anu.edu.au
program for depression
eCouch; similar to MoodGym with self-help for depression https://ecouch.anu.edu.au
and other diagnoses

Social support

7 Cups of Tea; access to confidential online text chat to
trained listeners
BlueBoard; online anonymous community for people with
depression and anxiety
Depression Support Group; online support groups

www.7cups.com
https://blueboard.anu.edu.au
http://depression.supportgroups.com

Note: This is not a comprehensive list but includes examples that are evidence-based and/or from credible sources.

1.15. Who Needs Longer Term Treatment?
Following successful acute phase treatment (i.e., syndromal
remission), clinicians must determine which patients require longer term (maintenance) treatment and for how long.
The heterogeneity of MDD results in a varied longitudinal course,

but half of patients will have a chronic or recurrent course of
depression. Table 10 shows the risk factors for recurrence.104,108
Risk-prediction support tools have been developed to
estimate risk of recurrence based on individuals’ unique
exposure to a key set of risk factors.109 While risk-prediction
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models may assist clinicians in stratifying baseline risks and
making informed decisions about individualized maintenance treatments with patients, they require further validation in different clinical settings and do not replace clinical
judgement.

1.16. Can e-Mental Health Help in Management
of MDD?
Technology and the Internet have dramatically changed
medicine. According to Statistics Canada, 83% of Canadians
had Internet access in 2012, and more than 70% use the
Internet daily; 62% were smartphone users.110 e-Mental
health refers to the use of computers, Internet, and mobile
devices for mental health information and care.111 e-Mental
health applications are now widely available for information,
screening, assessment and monitoring, interactive selfmanagement and psychotherapy (see Psychological Treatments section), and social support. Clinicians should be
aware that there are benefits and potential harms to using
and recommending e-Mental health applications and that
few have good-quality evidence to support effectiveness.111,112 Table 11 lists some examples of e-Mental health
resources that are evidence-based and/or come from credible
sources.
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Abelaira HM, Réus GZ, Petronilho F, et al. Neuroimmunomodulation in depression: a review of inflammatory cytokines
involved in this process. Neurochem Res. 2014;39:1634-1639.
Bakunina N, Pariante CM, Zunszain PA. Immune mechanisms linked to depression via oxidative stress and neuroprogression. Immunology. 2015 Jan 10. [Epub ahead of print]
Young JJ, Bruno D, Pomara N. A review of the relationship
between proinflammatory cytokines and major depressive
disorder. J Affect Disord. 2014;169:15-20.
Siu AL; US Preventive Services Task Force (USPSTF).
Screening for depression in adults: US Preventive Services
Task Force recommendation statement. JAMA. 2016;315:
380-387.
National Institute for Health and Care Excellence. Depression
in adults: recognition and management. Clinical guideline
[Internet] [cited 2016 Mar 8]. Available from: https://www.
nice.org.uk/guidance/cg90
Canadian Task Force on Preventive Health Care, Joffres M,
Jaramillo A, et al. Recommendations on screening for depression in adults [published correction appears in CMAJ. 2013;
185:1067]. CMAJ. 2013;185:775-782.
Keshavarz H, Fitzpatrick-Lewis D, Streiner DL, et al. Screening for depression: a systematic review and meta-analysis.
CMAJ Open. 2013;1:E159-E167.
O’Connor E, Rossom RC, Henninger M, et al. Screening for
depression in adults: an updated systematic evidence review
for the U.S. Preventive Services Task Force [Internet]. Rockville (MD): Agency for Healthcare Research and Quality;
2016. Report No.: 14-05208-EF-1. Available from: http://
www.ncbi.nlm.nih.gov/pubmedhealth/PMH0085171/
Bosanquet K, Bailey D, Gilbody S, et al. Diagnostic accuracy of the Whooley questions for the identification of
depression: a diagnostic meta-analysis. BMJ Open. 2015;
5:e008913.
van Straten A, Hill J, Richards DA, et al. Stepped care treatment delivery for depression: a systematic review and metaanalysis. Psychol Med. 2015;45:231-246.

83. Archer J, Bower P, Gilbody S, et al. Collaborative care for
depression and anxiety problems. Cochrane Database Syst
Rev. 2012;10:CD006525.
84. Tursi MF, Baes Cv, Camacho FR, et al. Effectiveness of
psychoeducation for depression: a systematic review. Aust
N Z J Psychiatry. 2013;47:1019-1031.
85. Pompili M, Venturini P, Palermo M, et al. Mood disorders
medications: predictors of nonadherence—review of the current literature. Expert Rev Neurother. 2013;13:809-825.
86. Houle J, Gascon-Depatie M, Bélanger-Dumontier G, et al.
Depression self-management support: a systematic review.
Patient Educ Couns. 2013;91:271-279.
87. Lloyd-Evans B, Mayo-Wilson E, Harrison B, et al. A systematic review and meta-analysis of randomised controlled
trials of peer support for people with severe mental illness.
BMC Psychiatry. 2014;14:39.
88. Borges G, Angst J, Nock MK, et al. A risk index for 12-month
suicide attempts in the National Comorbidity Survey Replication (NCS-R). Psychol Med. 2006;36:1747-1757.
89. Bolton JM, Belik SL, Cox BJ, et al. Exploring the correlates of
suicide attempts among individuals with major depressive disorder: findings from the National Epidemiologic Survey on Alcohol
and Related Conditions. J Clin Psychiatry. 2008;69:1139-1149.
90. Sareen J, Isaak C, Katz LY, et al. Promising strategies for
advancement in knowledge of suicide risk factors and prevention. Am J Prev Med. 2014;47(3, Suppl 2):S257-S263.
91. Warden S, Spiwak R, Sareen J, et al. The SAD PERSONS
scale for suicide risk assessment: a systematic review. Arch
Suicide Res. 2014;18:313-326.
92. Bolton JM, Spiwak R, Sareen J. Predicting suicide attempts
with the SAD PERSONS scale: a longitudinal analysis. J Clin
Psychiatry. 2012;73:e735-e741.
93. Giddens JM, Sheehan KH, Sheehan DV. The ColumbiaSuicide Severity Rating Scale (C-SSRS): has the ‘‘gold standard’’ become a liability? Innov Clin Neurosci. 2014;11:66-80.
94. Posner K, Brown GK, Stanley B, et al. The Columbia-Suicide
Severity Rating Scale: initial validity and internal consistency
findings from three multisite studies with adolescents and
adults. Am J Psychiatry. 2011;168:1266-1277.
95. Shea SC. The chronological assessment of suicide events: a
practical interviewing strategy for the elicitation of suicidal
ideation. J Clin Psychiatry. 1998;59(Suppl 20):58-72.
96. Yeung AS, Jing Y, Brenneman SK, et al. Clinical Outcomes
in Measurement-based Treatment (Comet): a trial of depression monitoring and feedback to primary care physicians.
Depress Anxiety. 2012;29:865-873.
97. Guo T, Xiang YT, Xiao L, et al. Measurement-based care
versus standard care for major depression: a randomized controlled trial with blind raters. Am J Psychiatry. 2015;172:
1004-1013.
98. Sato S, Yeh TL. Challenges in treating patients with major
depressive disorder: the impact of biological and social factors. CNS Drugs. 2013;27(Suppl 1):S5-S10.
99. IsHak WW, Greenberg JM, Balayan K, et al. Quality of life:
the ultimate outcome measure of interventions in major
depressive disorder. Harv Rev Psychiatry. 2011;19:229-239.

La Revue Canadienne de Psychiatrie 61(9)

100. Lam RW, Parikh SV, Michalak EE, et al. Canadian Network
for Mood and Anxiety Treatments (CANMAT) consensus
recommendations for functional outcomes in major depressive disorder. Ann Clin Psychiatry. 2015;27:142-149.
101. Shelton RC, Trivedi MH. Challenges and algorithm-guided
treatment in major depressive disorder. J Clin Psychiatry.
2011;72:e14.
102. Patten SB, Kennedy SH, Lam RW, et al. Canadian Network
for Mood and Anxiety Treatments (CANMAT) clinical
guidelines for the management of major depressive disorder
in adults: I. Classification, burden and principles of management. J Affect Disord. 2009;117(Suppl 1):S5-S14.
103. Frank E, Prien RF, Jarrett RB, et al. Conceptualization and
rationale for consensus definitions of terms in major depressive disorder: remission, recovery, relapse, and recurrence.
Arch Gen Psychiatry. 1991;48:851-855.
104. Bockting CL, Hollon SD, Jarrett RB, et al. A lifetime
approach to major depressive disorder: the contributions of
psychological interventions in preventing relapse and recurrence. Clin Psychol Rev. 2015;41:16-26.
105. Nierenberg AA, Husain MM, Trivedi MH, et al. Residual
symptoms after remission of major depressive disorder with
citalopram and risk of relapse: a STAR*D report. Psychol
Med. 2010;40:41-50.
106. van der Voort TY, Seldenrijk A, van Meijel B, et al. Functional versus syndromal recovery in patients with major
depressive disorder and bipolar disorder. J Clin Psychiatry.
2015;76:e809-e814.

523

107. Sim K, Lau WK, Sim J, et al. Prevention of relapse and
recurrence in adults with major depressive disorder: systematic review and meta-analyses of controlled trials. Int J Neuropsychopharmacol. 2015;19.pii:pyv076.
108. Hardeveld F, Spijker J, de Graaf R, et al. Prevalence and
predictors of recurrence of major depressive disorder in
the adult population. Acta Psychiatr Scand. 2010;122:
184-191.
109. Wang JL, Patten S, Sareen J, et al. Development and validation of a prediction algorithm for use by health professionals
in prediction of recurrence of major depression. Depress
Anxiety. 2014;31:451-457.
110. Canadian Internet Registration Authority. Factbook 2013
[Internet] [cited 2016 March 8]. Available from: https://cira.
ca/factbook/2013/.9
111. Lal S, Adair CE. E-mental health: a rapid review of the literature. Psychiatr Serv. 2014;65:24-32.
112. Karasouli E, Adams A. Assessing the evidence for eresources for mental health self-management: a systematic
literature review. JMIR Ment Health. 2014;1:e3.
113. Kessler RC, Sampson NA, Berglund P, et al. Anxious and
non-anxious major depressive disorder in the World Health
Organization World Mental Health Surveys. Epidemiol Psychiatr Sci. 2015;24:210-226.
114. Liao SC, Chen WJ, Lee MB, et al. Low prevalence of
major depressive disorder in Taiwanese adults: possible
explanations and implications. Psychol Med. 2012;42:
1227-1237.

Reproduced with permission of the copyright owner. Further reproduction prohibited without
permission.

Canadian
Psychiatric Association

Association des psychiatres
du Canada

CANMAT Guidelines

Canadian Network for Mood and Anxiety
Treatments (CANMAT) 2016 Clinical
Guidelines for the Management of Adults
with Major Depressive Disorder:
Section 2. Psychological Treatments

The Canadian Journal of Psychiatry /
La Revue Canadienne de Psychiatrie
2016, Vol. 61(9) 524-539
ª The Author(s) 2016
Reprints and permission:
sagepub.com/journalsPermissions.nav
DOI: 10.1177/0706743716659418
TheCJP.ca | LaRCP.ca

Sagar V. Parikh, MD, FRCPC1,2, Lena C. Quilty, PhD2, Paula Ravitz, MD2,
Michael Rosenbluth, MD2, Barbara Pavlova, PhD3,
Sophie Grigoriadis, MD, PhD2, Vytas Velyvis, PhD4,
Sidney H. Kennedy, MD2, Raymond W. Lam, MD5,
Glenda M. MacQueen, MD, PhD6, Roumen V. Milev, MD, PhD7,
Arun V. Ravindran, MB, PhD2, Rudolf Uher, MD, PhD3,
and the CANMAT Depression Work Group8

Abstract
Background:The Canadian Network for Mood and Anxiety Treatments (CANMAT) has revised its 2009 guidelines for the
management of major depressive disorder (MDD) in adults by updating the evidence and recommendations. The target
audiences for these 2016 guidelines are psychiatrists and other mental health professionals.
Methods:Using the question-answer format, we conducted a systematic literature search focusing on systematic reviews and
meta-analyses. Evidence was graded using CANMAT-defined criteria for level of evidence. Recommendations for lines of
treatment were based on the quality of evidence and clinical expert consensus. ‘‘Psychological Treatments’’ is the second of six
sections of the 2016 guidelines.
Results:Evidence-informed responses were developed for 25 questions under 5 broad categories: 1) patient characteristics
relevant to using psychological interventions; 2) therapist and health system characteristics associated with optimizing outcomes; 3) descriptions of major psychotherapies and their efficacy; 4) additional psychological interventions, such as peer
interventions and computer- and technology-delivered interventions; and 5) combining and/or sequencing psychological and
pharmacological interventions.
Conclusions: First-line psychological treatment recommendations for acute MDD include cognitive-behavioural therapy
(CBT), interpersonal therapy (IPT), and behavioural activation (BA). Second-line recommendations include computer-based
and telephone-delivered psychotherapy. Where feasible, combining psychological treatment (CBT or IPT) with antidepressant
treatment is recommended because combined treatment is superior to either treatment alone. First-line psychological
treatments for maintenance include CBT and mindfulness-based cognitive therapy (MBCT). Patient preference, in combination
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with evidence-based treatments and clinician/system capacity, will yield the optimal treatment strategies for improving
individual outcomes in MDD.
Keywords
major depressive disorder, clinical practice guidelines, evidence-based medicine, meta-analysis, systematic reviews,
psychotherapy, biopsychosocial, cognitive-behavioural therapy, interpersonal therapy, mindfulness-based interventions

In 2009, the Canadian Network for Mood and Anxiety Treatments (CANMAT), a not-for-profit scientific and educational organization, published a revision of evidence-based
clinical guidelines for the treatment of depressive disorders.1
CANMAT has updated these guidelines in 2016 to reflect
new evidence in the field.
The scope of these guidelines remains the management
of adults with unipolar major depressive disorder (MDD).
CANMAT, in collaboration with the International Society
for Bipolar Disorders, has published separate guidelines for
bipolar disorder.2 This section on Psychological Treatments is 1 of 6 CANMAT guidelines articles; other sections
of the guidelines expand on burden and principles of care,
pharmacological treatments, neurostimulation treatments,
complementary and alternative medicine treatments, and
special populations.
We use the term psychological treatment rather than
psychotherapy as a broader term that involves treatment
of psychiatric and behavioural disorders through a method
of communicating that invokes a psychological model of
illness. This method of communication begins with a
patient who seeks alleviation of current symptoms or prevention of recurrence of symptoms. With the advent of
computer, Internet, self-help, phone, and mobile apps, the
relationship is now between the patient and the psychological model, with an implicit link to the ‘‘therapist’’ who
designed the therapy. This guideline summarizes depressionspecific psychotherapies as well as newer therapies that are
promising and seeks to clarify the evidence and usefulness
of each major treatment.
Psychological treatments for MDD share many common
components: 1) the goal of treatment is alleviation of the core
symptoms of depression; 2) there is careful attention to a
specific method to deliver the therapy (typically a manual);
3) the psychotherapy focuses on the current problems of the
patient; 4) high levels of activity are expected from both the
therapist and the patient (who frequently has ‘‘homework’’);
5) careful symptom monitoring, preferably with rating scales,
is expected; 6) psychoeducation about the illness is a frequent
component; and 7) the treatment is generally time-limited,
often paralleling the time course for pharmacotherapy.
Furthermore, many of these therapies have been modified
to be delivered in a group format. While a group approach
may allow for integration of new techniques involving peer
feedback and may be more cost-effective, the core of the
psychotherapy remains unchanged, so group interventions
are not evaluated in these guidelines as a separate ‘‘group
therapy.’’ Similarly, context-specific therapies (such as

marital therapy for MDD coinciding with a severe marital
dispute) are not evaluated, since such therapies do not generalize to the average person with depression. Indications for
a specific therapy, as well as the choice of either psychological treatment or pharmacotherapy alone or in combination,
are reviewed in a number of the following questions, along
with discussion of self-help approaches and peer support.
The recommendations are presented as guidance for clinicians who should consider them in the context of individual
patients and not as standards of care.

Methods
The full methods have been previously described,3 but in
summary, relevant studies in English published from January 1, 2009, to December 31, 2015, were identified using
computerized searches of electronic databases (PubMed,
PsychInfo, Cochrane Register of Clinical Trials), inspection
of bibliographies, and review of other guidelines and major
reports. Each recommendation includes the level of evidence
for each graded line of treatment, using specified criteria
(Table 1). The level of evidence criteria now reflect the
primacy of meta-analysis because of its increasing use in the
evaluation of evidence.
Because of the very large number of randomizedcontrolled trials (RCTs), this psychological treatments
section will primarily focus on systematic reviews and individual and network meta-analyses. Although meta-analyses
have advantages in summarizing data, they still have limitations that can lead to erroneous or conflicting results
depending on the comprehensiveness of the review, criteria
for study selection and quality and generalizability of the
included studies, and various types of bias.4 One additional
limitation of both RCTs and subsequent meta-analyses
needs to be highlighted: recruitment of individuals in standard MDD RCTs often excludes people with current suicidality, substance use, and other comorbidities.5 This limits
the generalizability of these studies. We have included separate sections on depression with various comorbidities to
specifically highlight findings in those clinical conditions.

2.1. When Is Psychological Treatment Indicated?
In addition to patients’ attitudes and preferences, a clinician
must consider the availability of high-quality evidencebased psychological treatment and the risk from delay in
treatment initiation. In more severe and high-risk cases, it
is imperative to start a treatment that is immediately
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Table 1. Criteria for Level of Evidence and Line of Treatment.
Criteria
Level of evidencea
1
Meta-analysis with narrow confidence intervals
and/or 2 or more RCTs with adequate
sample size, preferably placebo controlled
2
Meta-analysis with wide confidence intervals
and/or 1 or more RCTs with adequate
sample size
3
Small-sample RCTs or nonrandomized,
controlled prospective studies or case series
or high-quality retrospective studies
4
Expert opinion/consensus
Line of treatment
First line
Level 1 or Level 2 Evidence, plus clinical
supportb
Second line
Level 3 Evidence or higher, plus clinical
supportb
Third line
Level 4 Evidence or higher, plus clinical
supportb
RCT, randomized controlled trial.
a
Note that Level 1 and 2 Evidence refer specifically to treatment studies in
which randomized comparisons are available. Recommendations involving
epidemiological or risk factors primarily arise from observational studies,
and hence the highest level of evidence is usually Level 3. Higher order
recommendations (e.g., principles of care) reflect higher level judgement
of the strength of evidence from various data sources and therefore are
primarily Level 4 Evidence.
b
Clinical support refers to application of expert opinion of the CANMAT
committees to ensure that evidence-supported interventions are feasible
and relevant to clinical practice. Therefore, treatments with higher levels of
evidence may be downgraded to lower lines of treatment due to clinical
issues such as side effects or safety profile.

available and to consider all treatment modalities, including
neurostimulation. In moderately severe and low-risk cases,
the choice of initial treatment between psychological treatment and antidepressants may be determined by the balance
of patient preferences and availability of each treatment
modality. In addition, special circumstances may need to
be taken into account. For example, women who are planning to conceive or are pregnant may be preferentially considered for psychological treatment, because of concerns that
use of antidepressants in pregnancy may affect the fetus.6,7
On the other hand, psychological therapies are not indicated
for individuals with psychotic depression, who require pharmacotherapy with antidepressants and antipsychotics8 or
electroconvulsive therapy.

2.2. Which Individuals with Depression Are Most Likely
to Benefit from Psychological Treatment?
Demographic factors. Psychological treatments benefit men
and women to the same extent; psychological treatments are
equally suitable for individuals of all ages, levels of education, and cultural and ethnic backgrounds.9 Psychological
treatments in general and cognitive-behavioural therapy
(CBT) in particular appear to be equally effective for

different subtypes of depression, including atypical depression, melancholic depression, and anxious depression.9,10 In
addition, a large individual-level meta-analysis confirmed
that men and women derive similar benefits from CBT and
from antidepressants.11 In persistent depressive disorder
(PDD), medication treatment or combination of medication
with psychological treatment provides more benefit than
psychological treatment alone.12,13
Severity. Early findings that CBT as a treatment for severe
depression was less effective than medication14 were followed
by evidence of comparable efficacy for CBT and medication.15 A subsequent meta-analysis confirmed that severity
of depression does not differentially predict outcomes of
treatment with antidepressants and CBT.16 As in the case of
antidepressant medication, the magnitude of benefit for psychological treatment appears to increase with increasing
severity,17 although there is evidence that psychological treatments are beneficial even for subthreshold depressive symptoms.18 However, since the time course of improvement is
typically faster with pharmacological than psychological
treatment,19 pharmacotherapy may still be preferred as the
initial treatment in severe and high-risk cases.

2.3. How Do Co-occurring Psychiatric and Medical
Conditions Affect the Efficacy of Psychological
Treatments?
Psychiatric comorbidities. This question was addressed by a
CANMAT task force in 201220 with individual studies on
anxiety disorders,21 attention-deficit/hyperactivity disorder
(ADHD), 22 substance use disorders, 23 and personality
disorders.24 There is insufficient evidence to define formal
treatment recommendations, so instead only evidence is
summarized.
In summary, Level 2 Evidence supports a negative prognostic impact of comorbid personality disorder on treatment
outcomes, including psychological treatments, in depression
(Table 2). Insufficient evidence is available to support a
positive or negative effect of anxiety symptoms or disorders
on depression outcomes, but CBT may be more effective
than other treatments. CBT is also effective for depressive
symptoms in substance use disorders, and Level 2 Evidence
supports integrated psychosocial treatment of alcohol misuse
and depression. For ADHD, CBT can improve both depressive and ADHD symptoms.
Medical comorbidities. The CANMAT task force also
addressed the management of mood disorders and comorbid
medical conditions.20,25,26 There is insufficient evidence to
define formal treatment recommendations, so instead only
evidence is summarized.
Several key limitations exist in summarizing this literature: 1) the comorbid medical disorders themselves represent
a variety of illnesses grouped according to organ system
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Table 2. Impact of Comorbid Psychiatric Disorders on Psychological Treatments in Major Depressive Disorder.

Table 3. Impact of Comorbid Medical Disorders on Psychological
Treatments in Major Depressive Disorder.

Comorbid
Disorder
Summary Findings

Level of
Evidence

Comorbid
Disorder

Anxiety

Conflicting/
insufficient
evidence
Level 2

Cancer

Anxiety may not complicate or reduce
responses to psychological
treatments.
CBT more beneficial than other
psychological treatments.
Substance CBT improves both depression and
abuse
substance abuse symptoms.
Integrated treatment is effective but
with small effect size.
Personality Personality disorders have negative
impact on depression outcomes.
ADHD
CBT for ADHD helps both disorders,
as adjunct to medications.

Level 2
Level 2
Level 2
Level 2

Summary Findings

Evidence varies by type of
psychological intervention and
phase of cancer treatment, but
multiple small positive RCTs24
Cardiovascular Effectiveness shown with CBT, IPT,
disease
and PST, alone or with
antidepressants
Multiple
Various psychological treatments
sclerosis
studied, primarily CBT; all
beneficial
HIV
CBT effective, most delivered in
group format; IPT effective but
with limited studies

ADHD, attention-deficit/hyperactivity disorder; CBT, cognitive-behavioural
therapy.

Epilepsy

(e.g., cancer includes a variety of diseases), 2) the medical
disorders themselves include patients at varying stages or
severity of medical illness, and 3) most studies measure
improvement in depressive symptoms as opposed to only
improvement of those with a full diagnosis of MDD.
In summary, there is Level 2 Evidence for treatment of
depression with co-occurring cardiovascular disease for
CBT, interpersonal therapy (IPT), and problem-solving therapy (PST).25,27-29 Level 2 Evidence also exists for a variety
of psychological treatments in cancer patients, but these are
studied by cancer type and stage as noted in Table 3.25,30 In
the presence of human immunodeficiency virus (HIV), Level
1 Evidence supports a variety of psychological treatments,
particularly CBT31 and, importantly, improved adherence to
medical interventions as well as improvement in depression.32
For a variety of neurological disorders, psychological treatments (almost always CBT) have been tested for comorbid
depression or depressive symptoms, with Level 2 Evidence of
efficacy for multiple sclerosis and Parkinson’s disease, and
Level 3 Evidence for epilepsy and migraines.25,33,34 Finally,
for the strikingly high rates of depression accompanying hepatitis C, only Level 3 Evidence exists for psychological treatments, based primarily on expert recommendations with a
single trial using both CBT and IPT approaches.25,35

Migraines

Parkinson’s
disease
Hepatitis C

Level of
Evidence
Level 2

Level 2

Level 2

Level 1
for CBT
Level 2 for
IPT
Level 3

Limited research, using CBT
primarily, with moderate benefit
for depressive symptoms
Level 3
Various psychological treatments
have moderate benefit for
depressive symptoms
CBT effective for reducing depressive Level 2
symptoms
Psychological treatments may be
Level 3
useful

CBT, cognitive-behavioural therapy; HIV, human immunodeficiency virus;
IPT, interpersonal therapy; PST, problem-solving therapy; RCT, randomizedcontrolled trial.

many pregnant women prefer psychological treatment and
report fear of potential adverse effects of antidepressants on
the developing fetus or on their newborn via lactation, general worries about a negative outcome, and fears of dependency as well as balancing concerns about their own health
or the fetus.41,42 Treatment for adolescents is addressed elsewhere; for further advice, see the American Academy of
Child and Adolescent Psychiatry.43 Similarly, psychological
treatments may have increased relevance in the elderly, since
older patients with depression are more vulnerable to medication side effects and drug interactions, as many may
already be taking multiple medications for comorbid medical disorders. Treatment of depression in youth/adolescents,
women, and those in late life is reviewed in Section 6.44

2.4. How Do Gender and Age Influence the
Decision to Use Psychological Treatment?

2.5. What Are the Key Therapist Factors That
Improve Clinical Outcomes?

More women than men prefer psychological treatment over
medication treatment.36 Considerations for women during
childbearing years include exposure of the fetus during
gestation or neonate during lactation. The scope of evidence
for psychological treatment is broader for postpartum rather
than during pregnancy, with Level 1 Evidence to support
psychological treatment as first-line for perinatal women
with mild to moderate depressive illness.37-40 Moreover,

Recommendations from the American Psychological Association Task Force on psychotherapy relationships45 concluded
that the best outcomes are likely to come from the concurrent
use of evidence-based therapy relationships, not just
evidence-based treatments. These conclusions were described
as ‘‘demonstrably effective,’’ ‘‘probably effective,’’ and ‘‘promising, but insufficiently researched’’ (Table 4).46,47 These
recommendations are based on literature reviews and process
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Table 4. Evidence-based Therapy Relationships: Therapist Factors
That Improve Clinical Outcomes.45,47,48,50,162-167
Elements of a Therapeutic Relationship
Demonstrably effective

Probably effective

Promising but insufficient
research to judge

! Alliance in individual
psychotherapy—a collaborative
stance predicated on agreement
on goals, with consensus on the
therapeutic tasks, and an
emotional bond
! Empathy—understanding with
communicative attunement
! Collecting patient feedback—
monitoring treatment response
with standardized scales
! Goal consensus—congruent
understanding, agreement, and
commitment to goals
! Collaboration—mutual
cooperative involvement of
patient and therapist
! Positive regard—in which patient
feels respected and appreciated
! Congruence/genuineness—
therapist awareness and
authentic use of his or her
internal in-session experiences
with the patient
! Repairing alliance ruptures—
recognizing and resolving
tensions or impasses in the
therapeutic alliance to restore
collaboration, understanding, or
communication
! Managing countertransference—
therapist awareness and selfmanagement of strong feelings
precipitated by the patient’s
manner of relating and/or the
therapist’s unresolved conflicts

Adapted with permission from Norcross (2011).

research using secondary analyses, rather than experimental
trials of the specific principles; thus, they are supported by
Level 3 Evidence and are recommended as a first-line treatment practice. Three evidence-based common factors found
to predict positive outcomes are establishing a strong therapeutic alliance, using empathy, and collecting client feedback
(Table 4).46-49 Therapist characteristics that promote a therapeutic alliance include being genuinely respectful and interested in the well-being and safety of the patient, with empathy
for subjective experience.50 The collecting of patient feedback
helps to track symptoms, experience of treatment, and functioning using validated scales (e.g., the Patient Health Questionnaire–9 [PHQ-9]51) such that changes can be made if
patients are not improving.
Additionally, therapist supervision and feedback can
improve patient outcomes,52,53 although the research was

not exclusively focused on patients with depression. Therapist experience, adherence, and ability to be responsive to
individual patient differences are associated with better
outcomes.54,55 Most importantly, the evidence for psychological therapies for depression is based on studies with
highly competent therapists, hence the second-line recommendation (Level 3 Evidence) that psychological therapies
for depression should be delivered by trained and proficient
therapists, although even less-trained therapists can have
efficacy in treating depression and indeed may be the only
source of treatment.56

2.6. How Do You Choose a Psychological
Treatment for MDD?
Choosing a specific type of psychological treatment should
consider treatment efficacy, quality, and availability, as well
as patient preference. Comparisons of different psychological treatments are fewer in number and quality, as well as
complicated by methodological challenges, including lack of
blinding and the effects of allegiance to a particular model.
Table 5 lists recommendations for acute and maintenance psychological treatments (respectively) for depression, with the evidence level conveying the efficacy in
comparison to control conditions, not to alternative psychological treatments. When choosing psychological treatment
for a patient with depression, we recommend preferentially
selecting from first-line treatments. Second-line treatments
should be used if first-line treatments have failed or are
unavailable. Third-line treatments should be reserved for
use in specialist centres where first- and second-line treatments are also available. All high-quality evidence in psychotherapy research is based on studies where extensively
trained therapists receive regular supervision and adhere to
principles of the given therapeutic model with high fidelity.
Therefore, the evidence-based recommendations do not
extend to psychological treatments that eclectically use
elements of different models.

2.7. How Do Psychological Treatments for MDD
Compare in Efficacy?
Some meta-analytic comparisons between specific models
of psychological treatment have shown no significant differences in efficacy,57 with others showing modest differences. 58 When only bona-fide therapies (defined as
delivered by trained therapists, based on psychological principles, and designed to be a viable treatment) were considered, there were no differences between CBT and IPT, but
CBT was more effective than other psychotherapies considered as a group59; using a different definition of bona-fide
therapy, supportive therapy was less effective than other
types of therapy, with no differences between CBT, IPT, and
psychodynamic psychotherapy (PDT).60 Short-term psychodynamic psychotherapy (STPP) compared to other types of
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Table 5. Recommendations for Psychological Treatments for
Acute and Maintenance Treatment of Major Depressive Disorder.
Acute
Treatment
Cognitive-behavioural
therapy (CBT)
Interpersonal therapy (IPT)

First line
(Level 1)
First line
(Level 1)
Behavioural activation (BA)
First line
(Level 1)
Mindfulness-based cognitive
Second line
therapy (MBCT)
(Level 2)
Cognitive-behavioural analysis Second line
(Level 2)
system of psychotherapy
(CBASP)
Problem-solving therapy
Second line
(PST)
(Level 2)
Short-term psychodynamic
Second line
psychotherapy (STPP)
(Level 2)
Telephone-delivered CBT and Second line
IPT
(Level 2)
Internet- and computerSecond line
assisted therapy
(Level 2)
Long-term psychodynamic
Third line
psychotherapy (PDT)
(Level 3)
Acceptance and commitment Third line
therapy (ACT)
(Level 3)
Videoconferenced
Third line
psychotherapy
(Level 3)
Motivational interviewing (MI) Third line
(Level 4)

Maintenance
Treatment (Relapse
Prevention)
First line (Level 1)
Second line (Level 2)
Second line (Level 2)
First line (Level 1)
Second line (Level 2)

Insufficient evidence
Insufficient evidence
Insufficient evidence
Insufficient evidence
Third line (Level 3)
Insufficient evidence

(BA) to first-line treatment.70,71 The evidence base for STPP
has expanded with recent studies, including comparisons
with CBT72 and antidepressant medication73 and a recently
updated meta-analysis.61 A key limitation of the STPP literature is the conflation of different models of psychodynamic
therapy (PDT) into the broad term STPP, whereby no single
model has a replicated large RCT with positive findings for
MDD, unlike CBT and IPT. Consequently, STPP is recommended as a second-line therapy with Level 2 Evidence.
While long-term PDT is not within the scope defined earlier
of an acute treatment for depression, there is limited evidence of efficacy for acute MDD treatment.74 Thus, the
limited evidence base confines general PDT—as separate
from specific STPP—as a third-line treatment. While the
amount of evidence for the cognitive-behavioural analysis
system of psychotherapy (CBASP) has increased, results of
the most recent large trial (N ¼ 491 in 3 conditions) are
inconsistent with previous results and do not support the
efficacy of CBASP. 75 Therefore, CBASP remains a
second-line treatment for chronic depression. An updated
meta-analysis of acceptance and commitment therapy (ACT)
concluded that there is insufficient evidence of efficacy76;
therefore, ACT remains a third-line treatment. The evidence
status for other types of psychotherapies has not changed
significantly since the 2009 guidelines.

Insufficient evidence
Insufficient evidence

psychotherapies resulted in slightly worse outcomes on some
measures of depression at the end of treatment.61
Individual psychological treatments are discussed in more
detail in the following, but in summary, CBT remains the
most established evidence-based, first-line treatment for
depression, both acute and maintenance. With more than
40 original reports and meta-analyses published on CBT for
MDD or PDD since 2009, there is substantial evidence of
efficacy even in severely affected individuals and in those
who had not responded to treatment with antidepressants.62,63 Similarly, there is evidence across populations
(adult, adolescents, perinatal women) to support IPT as an
alternative strong first-line treatment for acute MDD and
second-line as a maintenance treatment.64-66 Mindfulnessbased cognitive therapy (MBCT) has new evidence to qualify
as a second-line acute treatment. With several meta-analyses
demonstrating efficacy67,68 and a large, high-quality RCT
(N ¼ 424)69 demonstrating equal efficacy of MBCT to
medication as maintenance treatment for recurrent MDD,
MBCT has emerged as a first-line maintenance treatment
adjunctive to medication.
While there are new studies using Internet- or
smartphone-delivered treatment, a single additional faceto-face study together with a new meta-analysis including
many older, small studies elevate behavioural activation

2.8. Does Group or Individual Format for Psychological
Treatment Influence Outcome?
Meta-analyses that evaluated efficacy of group psychological therapy for depression concluded that it is more effective than treatment as usual.77,78 However, group therapy
was less effective than individual therapy at the end of
treatment and had a higher dropout rate, although no differences were found at follow-up.77 While efficacy evidence may slightly favour individual therapy, other
factors, including availability, cost, and patient preference,
are still important factors in choosing between group and
individual treatments. Finally, given the gap between
needed and available psychological treatments, group psychotherapy could improve access to treatment.

2.9. How Many Sessions of Psychological Treatment
Are Required to Be Effective?
Recent research has examined shorter durations for various
psychotherapies. Overall, there is Level 1 Evidence that brief
interventions can be effective. A number of trials have
demonstrated the efficacy of an 8-session CBT intervention.79,80 A review of 4 small trials of an 8-session brief IPT
intervention in depressed women also found efficacy,81 while
2 other meta-analyses looking at brief (8 or fewer sessions) of
CBT, MBCT, and PST noted significant efficacy in symptom
reduction.82,83 Studies comparing 8 versus 16 or more sessions are rare but suggestive of similar effectiveness.84-86
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In the absence of definitive ‘‘dose-finding’’ trials, insufficient evidence exists to state a minimum dose; it is recommended that after selecting a first- or second-line
psychological treatment, the specific treatment manual be
followed. In several RCTs,15,62,86,87 treatment was offered
twice weekly for the first 2 to 8 weeks. Furthermore, in a
recent analysis of 70 controlled studies (N ¼ 5403), which
account for natural recovery, there was no association
between clinical improvement and the number of psychological treatment sessions or hours; however, a strong positive
association was found for increased frequency of psychological treatment sessions per week and increased size of clinical improvement.12 Thus, more frequent treatment sessions,
particularly at the start of therapy, should be considered
(Level 3 Evidence).

2.10. What Is Cognitive-Behavioural Therapy (CBT)
and Its Efficacy in the Acute and Maintenance Phases
of MDD Treatment?
CBT is an intensive, time-limited, symptom-focused psychological treatment built on the premise that depression is
maintained by unhelpful behaviours and by inaccurate
thoughts and beliefs about oneself, others, and the future.
Behavioural interventions are aimed at increasing the
patients’ participation in activities that promote a sense of
pleasure and achievement and thus lift their mood. Patients
also assess the impact of various behaviours on their mood.
The cognitive techniques help patients evaluate the accuracy
of their negative thoughts and beliefs. Practising the new
skills outside the therapy room (i.e., homework) is crucial
for the effectiveness of therapy.
Since 2009, several meta-analyses have been published57,88,89 using the same database (www.evidencebasedp
sychotherapies.com). The authors found that CBT is as
effective as antidepressant medication,88 and the combination of CBT and an antidepressant is more effective than
either alone.57,88,89 Results of a recent RCT62 suggested that
when both CBT and pharmacotherapy are of high quality,
the addition of CBT to pharmacotherapy increases recovery
rates. When participant characteristics were taken into
account, this effect was limited to participants with severe
nonchronic depression. CBT is also effective for people with
treatment-resistant depression (i.e., those who did not
respond to at least 2 adequate antidepressant trials). An RCT
of 469 primary care patients with depression with poor
response to medication found CBT improved response and
remission,63 with sustained effects at 3-year follow-up.89 In
summary, CBT has Level 1 Evidence of efficacy and continues to be recommended as a first-line treatment for acute
treatment of MDD.
Regarding maintenance treatment, a meta-analysis of 9
RCTs comparing CBT and pharmacotherapy concluded
that after 1 year, those who received CBT in the acute phase
of depressive illness had a lower rate of relapse than those
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who discontinued medication. There was no difference,
however, between the CBT group and those who continued
pharmacotherapy at 1-year follow-up.57 A meta-analysis of
10 trials demonstrated a reduction in the risk of relapse by
21% in the first year and by 28% in the first 2 years.90 In a
subsequent meta-analysis, which included more heterogeneous studies, CBT delivered during remission decreased
the likelihood of relapse by 32%. The comparison with
pharmacotherapy did not show a significant difference.91
To prevent depressive relapse/recurrence, CBT versus
pharmacotherapy delivered during the acute phase offers
better protection. During maintenance phase treatment,
CBT and pharmacotherapy provide comparable prevention
of relapse. In summary, CBT has Level 1 Evidence and is
recommended as a first-line maintenance therapy, whether
the CBT is delivered either in the acute or maintenance
phase of MDD.

2.11. What Is Mindfulness-Based Cognitive Therapy
(MBCT) and Its Efficacy in the Acute and Maintenance
Phases of MDD Treatment?
MBCT for MDD was formally developed as an 8-week group
treatment designed to teach patients how to disengage from
maladaptive cognitive processes through an integration of
mindfulness meditation training and cognitive-behavioural
techniques.92 MBCT improves clinical outcomes via changes
in mindfulness, rumination, worry, compassion, and metaawareness, consistent with underlying theory.93
MBCT was originally developed to prevent relapse in
remitted patients. Clinical trials have supported its therapeutic value as an adjunct to treatment as usual94,95 and its
comparability to maintenance antidepressant medication69,96
in this context. Of note, evidence has accrued to suggest that
MBCT may only be efficacious or advantageous over other
forms of aftercare for those patients with greater vulnerability, in the form of recurrent depression,97,98 unstable remission,99,100 or a history of childhood trauma98 (although see
also Geschwind et al.101).
MBCT has been increasingly applied to treatment of residual depressive symptoms following treatment and more
recently to depressive symptoms in the context of a full
MDD, particularly in patients who have not responded to
an earlier treatment. MBCT has exhibited efficacy as an
augmentation to treatment as usual in a heterogeneous sample of both currently and remitted depressed outpatients,
albeit with modest effect sizes.102,103 MBCT has also exhibited superior efficacy to a psychoeducation control treatment 104 and comparable efficacy to group CBT, 105
although a brief follow-up period and small sample size,
respectively, were notable in these studies.
In summary, MBCT is recommended as a secondline adjunctive treatment (Level 2 Evidence) for acute
depression and as a first-line maintenance treatment
(Level 1 Evidence).

La Revue Canadienne de Psychiatrie 61(9)

2.12. What Is Interpersonal Therapy (IPT) and Its
Efficacy in the Acute and Maintenance Phases of MDD
Treatment?
IPT focuses on patients’ relational stressors involving losses,
changes, disagreements, or interpersonal sensitivity, which
are associated with the onset or perpetuation of present symptoms. The 4 focal interpersonal problem areas (i.e., bereavement, social role transitions, social deficits with interpersonal
sensitivity, and disputes) each have a set of therapeutic guidelines.106,107 The goals of IPT are to alleviate suffering, remit
symptoms, and improve functioning.
A meta-analysis (16 RCTs, N ¼ 1472) compared IPT
to a control group for depression or depressive symptoms,
with an effect size of 0.63.65 A subsequent systematic
review of comparative outcomes between IPT and other
psychological treatments (8 studies, N ¼ 1233) concluded
that differences were small.66 Finally, specific examination of IPT versus CBT for adults with MDD (7 trials,
N ¼ 741) found no differences between them.64 In summary, Level 1 Evidence supports IPT as a first-line treatment for acute depression.
For maintenance treatment, a meta-analysis demonstrates
that combined IPT with pharmacotherapy treatment was
more effective than pharmacotherapy alone.65 However, heterogeneity among the treatment formats (individualized vs.
group) and small sample size in the studies reduce evidence
to Level 2, and therefore IPT combined with medication is
recommended as a second-line maintenance treatment for
depression.

2.13. What Are Short-Term Psychodynamic
Psychotherapy (STPP) and Long-Term Psychodynamic
Therapy (PDT) and Their Efficacy in the Acute and
Maintenance Phases of MDD Treatment?
Gunderson and Gabbard108 have defined PDT as ‘‘a therapy
that involves careful attention to the therapist/patient interaction with carefully timed interpretation of transference and
resistance embedded in a sophisticated appreciation of the
therapist’s contribution to the two-person field.’’ PDT has
contributed deeply to understanding the importance of relationship/alliance issues (Table 4). Similarly, in the treatment
of the depressed patient with comorbid personality disorder,
PDT may have particular utility.24 However, there is only
weak evidence, and only after prolonged treatment, for efficacy of long-term PDT for acute treatment of MDD.74,109
Hence, PDT is considered a third-line treatment for acute
MDD.
For STPP, a meta-analysis identified 54 studies (33
RCTs).61 STPP was significantly more effective than waitlist
or treatment-as-usual control conditions, but some analyses
indicated STPP was similar to other psychotherapies in outcomes while other findings noted STPP was significantly
less effective on depressive symptoms than alternative
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psychotherapies at posttreatment.61 Overall, the literature
shows increasing evidence of a variety of improvements in
outcomes related to STPP, but an absence of replication of
specific models leaves evidence of efficacy at Level 2, and
STPP models designed for depression should be considered
second-line treatment. There is insufficient evidence to recommend STPP or PDT as a maintenance treatment for
MDD.

2.14. What Is the Overall Level of Efficacy for
Motivational Interviewing (MI) in the Acute and
Maintenance Phases of MDD Treatment?
Motivational interviewing (MI) was originally designed for
engaging and treating patients with substance use disorders110 and takes the view that people approach change with
ambivalence along a continuum of readiness.111 There are no
trials of MI as a stand-alone treatment for MDD; however, it
has been used in conjunction with CBT, IPT, or medications
to improve treatment engagement or adherence and for treatment of depression and comorbid substance misuse. For
patients less likely to engage in or respond to unmodified
treatments, it is worth considering integration of MI.112 In
the absence of specific MDD studies, evidence remains at
Level 4 (expert opinion), and MI receives a third-line treatment recommendation.

2.15. What Is the Overall Level of Efficacy for
Cognitive-Behavioural Analysis System of
Psychotherapy (CBASP) in the Acute and Maintenance
Phases of MDD Treatment?
CBASP was developed specifically for the treatment of
chronic depression.113 It involves cognitive, behavioural,
and interpersonal strategies and is focused on helping
patients to recognize how maladaptive cognitions and
behaviours influence each other and lead to and perpetuate
negative outcomes. Since the first CBASP trial published in
2000,114 5 CBASP studies have been published that provide
only mixed results supporting CBASP.75,115-118 Overall,
Level 2 Evidence supports CBASP as a second-line
monotherapy, or in combination with antidepressants, for
partial-responding or nonresponding patients, in the treatment of PDD.

2.16. What Is Acceptance and Commitment
Therapy (ACT) and Its Efficacy?
The aim of ACT is to mindfully increase acceptance of
distressing experiences by taking an observer perspective
and by clarifying and orienting behaviour towards valued
directions, instead of struggling against or trying to
control perceived suffering. 119 Since 2009, there have
been 3 meta-analyses with a comparison of ACT to
CBT.120-122 In 16 studies of various diagnoses, there was
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improvement in depressive symptoms and anxiety with
ACT, although less than with CBT. ACT may also have
particular value in the presence of comorbid medical conditions.122 In the absence of specific large trials in MDD,
evidence remains at Level 3 and ACT is recommended as
a third-line treatment for MDD.

2.17. What Is Behavioural Activation (BA) for
Depression and Its Efficacy?
The rationale for BA is that depression is caused and maintained by escape and avoidance of aversive emotions and
stimuli that become self-reinforced and also prevents
positive reinforcement of nondepressive behaviour, consequently causing longstanding patterns of inertia, avoidance,
and social withdrawal.123 Manuals are available to address
techniques to be applied in BA.124-126
One meta-analysis (34 studies, N > 2000 patients with
depressive symptoms, but not necessarily MDD)127 found
similar large effect sizes for BA and CBT compared to control conditions, as well as a similar effect to CBT. Subsequent clinical trials evaluating BA in MDD have almost
exclusively involved Internet- or smartphone-delivered
treatments as opposed to in-person therapy.70,128,129 A subsequent meta-analysis (26 RCTs, N ¼ 1524) that incorporated older studies, the Internet/smartphone studies, and 1
recent face-to-face trial reported a large effect size of BA
compared to control conditions.130,131 Overall, Level 1 Evidence supports BA as a first-line treatment for acute depression, with modest evidence that BA in acute depression
provides protection against future relapse (Level 2), suggesting its role as a second-line treatment for maintenance.

2.18. What Are Peer Interventions and Their
Efficacy for Depression?
Peer interventions for depression include self-help groups
and peer-run organizations and services.132 Peer support can
be beneficial either alone or as a complement to clinical care.
Guidelines from the Mental Health Commission of Canada
provide direction to decision makers, program leaders, and
the public about peer support training and practice.133
An initial meta-analysis of peer support for depression
was positive, but subsequent results are mixed.134-136 Given
the general benefits of social and peer support, as well as the
widespread availability of this resource,137 peer interventions are recommended as a second-line adjunctive treatment
for MDD (Level 2 Evidence).

2.19. What Is Problem-Solving Therapy (PST)
and Its Efficacy?
PST is a structured brief, empirically tested intervention
focusing on the adoption of adaptive problem-solving attitudes and skills to treat MDD. It has been shown to be more
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effective when training includes both positive problem
orientation and problem-solving skills.138
PST has been tested most extensively in primary care
settings in individuals with a variety of depressive symptoms
spanning subclinical depression, adjustment disorders, and
MDD, with clear efficacy in reducing depressive symptoms.
Both telephone-delivered and in-person PST were effective
for treating MDD in low-income homebound older adults.139
Two separate meta-analyses found that the use of PST as an
acute treatment for late life depression resulted in a significant reduction of depressive symptoms as well as disability
in comparison to control treatments.138,140
Overall, since most studies include a focus on depressive
symptoms rather than formal MDD, PST is recommended as
a second-line acute treatment in primary care and geriatric
depression (Level 2 Evidence); there is insufficient evidence
to recommend PST as a maintenance treatment.

2.20. What Is Bibliotherapy and What Is Its Efficacy?
Bibliotherapy, the reading and use of self-help materials
such as books to treat depression, has been tested in many
older trials, particularly as RCTs involving a waitlist control
compared to use of the book Feeling Good by David
Burns. 141 With the expansion of computer/Internet
approaches to self-help, very few bibliotherapy trials have
been published since 2009. Although 1 RCT142 highlighted
the need for physician guidance to ensure active engagement, an RCT evaluating usual care versus prescription for
Feeling Good found no difference in patient outcomes.143
Overall, bibliotherapy has practical utility due to ease of use
and low cost, may be useful for people waiting to be seen for
clinical care, and remains a second-line treatment, either
alone or as an adjunct to medication, ideally with clinician
encouragement and monitoring.

2.21. How Effective Is Internet- and ComputerDelivered Therapy for Depression?
Meta-analyses and reviews of computer-based psychological
treatment for the treatment of MDD, whether delivered over
the Internet or as a stand-alone program, confirm efficacy. 144-150 Internet- and computer-delivered therapy
(I/CT) can also be helpful in relapse prevention.151 I/CT
studies usually use adaptations of CBT, but 1 trial compared
updated versions of CBT and IPT with the established
‘‘MoodGym’’ online version of CBT with over 600 participants in each of the 3 groups; self-guided IPT was similar to
the other treatments in reducing depressive symptoms.152
When the Internet therapy is guided by a clinician, both
adherence and efficacy are much more substantial.88 Across
psychiatric disorders, 1 meta-analysis153 found that guided
Internet CBT was no different in outcomes from face-to-face
CBT, while a noninferiority study154 specifically for depression also found no differences between the 2 approaches.
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I/CT remains a second-line treatment for depression, with
improved efficacy if the I/CT is actively guided by a clinician.

2.22. How Effective Is Remote Interactive
Psychological Treatment for Depression (Phone, Video,
Internet) Compared to Face-to-Face Therapy?
Psychological treatments with a live therapist are being
increasingly mediated by technology, whether by phone,
videoconferencing, or live interaction over the Internet. In
addition to CBT, a significant number of studies have evaluated other methods of telephone-delivered support and disease management.
Telephone-delivered psychological treatment remains
the most studied model. In one of the first large trials
(600 patients starting antidepressants in primary care
offices), both 8-session CBT and disease management by
phone improved clinical efficacy and satisfaction, compared
to medication alone.79 The same 8-session CBT phone intervention added to an antidepressant improved work performance and satisfaction compared to antidepressant alone.80
Collectively, telephone-delivered CBT has Level 1 Evidence, while other therapies have Level 2 Evidence, positioning telephone-delivered therapy as a second-line
treatment.
Videoconferencing approaches to psychological treatment may include use of traditional videoconference suites
with television cameras in 2 different locations or, more
recently, Internet technologies on personal computing
devices, including Skype, Medeo, FaceTime, and many
others. The broader application of such technologies to
psychiatry has been extensively reviewed and found to be
acceptable and generally equivalent to face-to-face care for
many psychiatric conditions.155,156 Relatively few studies
have been done using videoconferencing for MDD, but
there is limited evidence of efficacy in several small
RCTs,156-158 suggesting that videoconferenced psychological treatment for depression may be considered a promising
third-line treatment.

2.23. Is Combined Psychological Treatment with
Medication Superior to Psychological Treatment Alone?
Accumulated evidence shows that combined psychological
and antidepressant treatment is more effective than psychological treatment alone or psychological treatment with placebo.159,160 The evidence is mostly based on studies where
either CBT or IPT was delivered alone and combined with
selective serotonin reuptake inhibitors (SSRIs) or tricyclic
antidepressants (TCAs). There was a trend for SSRIs and
IPT to be less effective in combinations than TCAs, CBT,
and other psychotherapies. The small to moderate effect size
of the differences suggests that combined treatment should
be offered to individuals with moderate to severe depression
based on a consideration of benefit-burden balance and preferences of a given patient.
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2.24. Is Combined Psychological Treatment with
Medication Superior to Medication Alone?
A recent meta-analysis shows that psychological treatment
combined with antidepressants is more effective than antidepressants alone.159 The evidence is primarily based on
studies where individual CBT or IPT was combined with
SSRIs or TCAs. The effect size of the difference was moderate, suggesting that combined treatment should be offered
in preference to antidepressants alone to individuals with
moderate to severe depression.

2.25. Is Sequential Treatment Superior to
Monotherapy?
A meta-analysis of 8 studies found that psychological treatment after antidepressant treatment reduces the likelihood of
relapse by 20%, compared to treatment as usual, which
included discontinuation of antidepressants.161 Although the
meta-analysis aimed to examine the effect of any type of
psychological treatment, the evidence was limited to CBT
and MBCT.161 In addition, a large pragmatic trial found that
a course of up to 18 sessions of face-to-face individual CBT
significantly reduced depressive symptoms and increased
the likelihood of therapeutic response to antidepressants in
treatment-resistant depression.63 Another large primary care
trial compared the effects of group MBCT and maintenance
antidepressant therapy on time to relapse; while there
were no significant differences between the 2 conditions, the
risk of relapse was greater in those who had prematurely
discontinued antidepressant treatment.69 In contrast, PDT
(up to 60 sessions over 18 months) did not significantly
increase the likelihood of remission.74
In summary, CBT or MBCT is recommended as sequential first-line treatment (Level 1 Evidence) after a course of
antidepressants, and MBCT is recommended as a secondline alternative to long-term maintenance antidepressant
treatment (Level 2 Evidence).
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58. Linde K, Rücker G, Sigterman K, et al. Comparative effectiveness of psychological treatments for depressive disorders
in primary care: network meta-analysis. BMC Fam Pract.
2015;16:103.
59. Tolin DF. Is cognitive-behavioral therapy more effective than
other therapies? A meta-analytic review. Clin Psychol Rev.
2010;30:710-720.

The Canadian Journal of Psychiatry 61(9)

60. Braun SR, Gregor B, Tran US. Comparing bona fide psychotherapies of depression in adults with two metaanalytical approaches. PLoS One. 2013;8:e68135.
61. Driessen E, Hegelmaier LM, Abbass AA, et al. The efficacy
of short-term psychodynamic psychotherapy for depression: a
meta-analysis update. Clin Psychol Rev. 2015;42:1-15.
62. Hollon SD, DeRubeis RJ, Fawcett J, et al. Effect of cognitive
therapy with antidepressant medications vs antidepressants
alone on the rate of recovery in major depressive disorder: a
randomized clinical trial. JAMA Psychiatry. 2014;71:
1157-1164.
63. Wiles N, Thomas L, Abel A, et al. Cognitive behavioural
therapy as an adjunct to pharmacotherapy for primary care
based patients with treatment resistant depression: results of
the CoBalT randomised controlled trial. Lancet. 2013;381:
375-384.
64. Jakobsen JC, Hansen JL, Simonsen S, et al. Effects of cognitive therapy versus interpersonal psychotherapy in patients
with major depressive disorder: a systematic review of randomized clinical trials with meta-analyses and trial sequential
analyses. Psychol Med. 2012;42:1343-1357.
65. Cuijpers P, Geraedts AS, van Oppen P, et al. Interpersonal
psychotherapy for depression: a meta-analysis. Am J Psychiatry. 2011;168:581-592.
66. van Hees MLJM, Rotter T, Ellermann T, et al. The effectiveness of individual interpersonal psychotherapy as a treatment
for major depressive disorder in adult outpatients: a systematic review. BMC Psychiatry. 2013;13:22.
67. Galante J, Iribarren SJ, Pearce PF. Effects of mindfulnessbased cognitive therapy on mental disorders: a systematic
review and meta-analysis of randomised controlled trials. J
Res Nurs. 2013;18:133-155.
68. Piet J, Hougaard E. The effect of mindfulness-based cognitive
therapy for prevention of relapse in recurrent major depressive disorder: a systematic review and meta-analysis. Clin
Psychol Rev. 2011;31:1032-1040.
69. Kuyken W, Hayes R, Barrett B, et al. Effectiveness and costeffectiveness of mindfulness-based cognitive therapy compared with maintenance antidepressant treatment in the prevention of depressive relapse or recurrence (PREVENT): a
randomised controlled trial. Lancet. 2015;386:63-73.
70. Carlbring P, Hägglund M, Luthström A, et al. Internet-based
behavioral activation and acceptance-based treatment for
depression: a randomized controlled trial. J Affect Disord.
2013;148:331-337.
71. Moradveisi L, Huibers MJH, Renner F, et al. Behavioural activation v. antidepressant medication for treating depression in
Iran: randomised trial. Br J Psychiatry. 2013;202:204-211.
72. Driessen E, Van HL, Don FJ, et al. The efficacy of cognitivebehavioral therapy and psychodynamic therapy in the outpatient treatment of major depression: a randomized clinical
trial. Am J Psychiatry. 2013;170:1041-1050.
73. Barber JP, Barrett MS, Gallop R, et al. Short-term dynamic
psychotherapy versus pharmacotherapy for major depressive
disorder: a randomized, placebo-controlled trial. J Clin Psychiatry. 2012;73:66-73.

La Revue Canadienne de Psychiatrie 61(9)

74. Fonagy P, Rost F, Carlyle J, et al. Pragmatic randomized controlled trial of long-term psychoanalytic psychotherapy for
treatment-resistant depression: the Tavistock Adult Depression
Study (TADS). World Psychiatry. 2015;14:312-321.
75. Kocsis JH, Gelenberg AJ, Rothbaum BO, et al. Cognitive
behavioral analysis system of psychotherapy and brief supportive psychotherapy for augmentation of antidepressant
nonresponse in chronic depression: the REVAMP Trial. Arch
Gen Psychiatry. 2009;66:1178-1188.
76. Ost L-G. The efficacy of acceptance and commitment therapy: an updated systematic review and meta-analysis. Behav
Res Ther. 2014;61:105-121.
77. Huntley AL, Araya R, Salisbury C. Group psychological
therapies for depression in the community: systematic review
and meta-analysis. Br J Psychiatry. 2012;200:184-190.
78. Okumura Y, Ichikura K. Efficacy and acceptability of
group cognitive behavioral therapy for depression: a systematic review and meta-analysis. J Affect Disord. 2014;
164:155-164.
79. Simon GE, Ludman EJ, Tutty S, et al. Telephone psychotherapy and telephone care management for primary care patients
starting antidepressant treatment: a randomized controlled
trial. JAMA. 2004;292:935-942.
80. Lam RW, Parikh SV, Ramasubbu R, et al. Effects of combined pharmacotherapy and psychotherapy for improving
work functioning in major depressive disorder. Br J Psychiatry. 2013;203:358-365.
81. Swartz HA, Grote NK, Graham P. Brief interpersonal psychotherapy (IPT-B): overview and review of evidence. Am J
Psychother. 2014;68:443-462.
82. Cape J, Whittington C, Buszewicz M, et al. Psychological
therapies for anxiety and depression in primary care: metaanalysis and meta-regression. BMC Med. 2010;8:38.
83. Nieuwsma JA, Trivedi RB, McDuffie J, et al. Brief psychotherapy for depression: a systematic review and metaanalysis. Int J Psychiatry Med. 2012;43:129-151.
84. Dekker J, Molenaar PJ, Kool S, et al. Dose-effect relations in
time-limited combined psycho-pharmacological treatment for
depression. Psychol Med. 2005;35:47-58.
85. Molenaar PJ, Boom Y, Peen J, et al. Is there a dose-effect
relationship between the number of psychotherapy sessions
and improvement of social functioning? Br J Clin Psychol.
2011;50:268-282.
86. Dimidjian S, Hollon SD, Dobson KS, et al. Randomized
trial of behavioral activation, cognitive therapy, and antidepressant medication in the acute treatment of adults
with major depression. J Consult Clin Psychol. 2006;
74:658-670.
87. Luty SE, Carter JD, McKenzie JM, et al. Randomised controlled trial of interpersonal psychotherapy and cognitivebehavioural therapy for depression. Br J Psychiatry. 2007;
190:496-502.
88. Cuijpers P. Psychotherapies for adult depression: recent
developments. Curr Opin Psychiatry. 2015;28:24-29.
89. Wiles NJ, Thomas L, Turner N, et al. Long-term effectiveness
and cost-effectiveness of cognitive behavioural therapy as an

537

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

adjunct to pharmacotherapy for treatment-resistant depression in primary care: follow-up of the CoBalT randomised
controlled trial. Lancet Psychiatry. 2016;3:137-144.
Clarke K, Mayo-Wilson E, Kenny J, et al. Can nonpharmacological interventions prevent relapse in adults who
have recovered from depression? A systematic review and
meta-analysis of randomised controlled trials. Clin Psychol
Rev. 2015;39:58-70.
Biesheuvel-Leliefeld KEM, Kok GD, Bockting CLH, et al.
Effectiveness of psychological interventions in preventing
recurrence of depressive disorder: meta-analysis and metaregression. J Affect Disord. 2015;174:400-410.
Segal ZV, Williams JM, Teasdale JD. Mindfulness-based
cognitive therapy for depression: a new approach to preventing relapse. New York (NY): Guilford; 2002.
van der Velden AM, Kuyken W, Wattar U, et al. A systematic
review of mechanisms of change in mindfulness-based cognitive therapy in the treatment of recurrent major depressive
disorder. Clin Psychol Rev. 2015;37:26-39.
Bondolfi G, Jermann F, der Linden MV, et al. Depression
relapse prophylaxis with mindfulness-based cognitive therapy: replication and extension in the Swiss health care system.
J Affect Disord. 2010;122:224-231.
Godfrin KA, van Heeringen C. The effects of mindfulnessbased cognitive therapy on recurrence of depressive episodes,
mental health and quality of life: a randomized controlled
study. Behav Res Ther. 2010;48:738-746.
Kuyken W, Byford S, Taylor RS, et al. Mindfulness-based
cognitive therapy to prevent relapse in recurrent depression.
J Consult Clin Psychol. 2008;76:966-978.
Ma SH, Teasdale JD. Mindfulness-based cognitive therapy for
depression: replication and exploration of differential relapse
prevention effects. J Consult Clin Psychol. 2004;72:31-40.
Teasdale JD, Segal ZV, Williams JM, et al. Prevention of
relapse/recurrence in major depression by mindfulnessbased cognitive therapy. J Consult Clin Psychol. 2000;68:
615-623.
Segal ZV, Bieling P, Young T, et al. Antidepressant monotherapy vs sequential pharmacotherapy and mindfulness-based
cognitive therapy, or placebo, for relapse prophylaxis in recurrent depression. Arch Gen Psychiatry. 2010;67:1256-1264.
Williams JM, Crane C, Barnhofer T, et al. Mindfulness-based
cognitive therapy for preventing relapse in recurrent depression: a randomized dismantling trial. J Consult Clin Psychol.
2014;82:275-286.
Geschwind N, Peeters F, Huibers M, et al. Efficacy of
mindfulness-based cognitive therapy in relation to prior history of depression: randomised controlled trial. Br J Psychiatry. 2012;201:320-325.
van Aalderen JR, Donders ART, Giommi F, et al. The efficacy of mindfulness-based cognitive therapy in recurrent
depressed patients with and without a current depressive episode: a randomized controlled trial. Psychol Med. 2012;42:
989-1001.
van Aalderen JR, Donders ART, Peffer K, et al. Long-term
outcome of mindfulness-based cognitive therapy in

538

104.

105.

106.

107.
108.

109.

110.
111.

112.

113.

114.

115.

116.

117.

118.

The Canadian Journal of Psychiatry 61(9)

recurrently depressed patients with and without a depressive
episode at baseline. Depress Anxiety. 2015;32:563-569.
Chiesa A, Castagner V, Andrisano C, et al. Mindfulnessbased cognitive therapy vs. psycho-education for patients
with major depression who did not achieve remission following antidepressant treatment. Psychiatry Res. 2015;226:
474-483.
Manicavasgar V, Parker G, Perich T. Mindfulness-based cognitive therapy vs cognitive behaviour therapy as a treatment
for non-melancholic depression. J Affect Disord. 2011;130:
138-144.
Weissman M, Markowitz J, Klerman GL. Clinician’s quick
guide to interpersonal psychotherapy. New York (NY):
Oxford; 2007.
Ravitz P, Watson P. Interpersonal psychotherapy: healing
with a relational focus. FOCUS. 2014;12:275-284.
Gunderson JG, Gabbard G. Making the case for psychoanalytic therapies in the current psychiatric environment. J Am
Psychoanal Assoc. 1999;47:679-703.
Leichsenring F, Ablon S, Barber JP, et al. Developing a prototype for short-term psychodynamic (supportive-expressive)
therapy: an empirical study with the psychotherapy process
Q-set. Psychother Res. 2015;26:500-510.
Miller WR, Rollnick S. Motivational interviewing: helping
people change. New York (NY): Guilford; 2012.
Lundahl BW, Kunz C, Brownell C, et al. A meta-analysis of
motivational interviewing: twenty-five years of empirical
studies. Res Soc Work Pract. 2010;20:137-160.
Flynn HA. Setting the stage for the integration of motivational
interviewing with cognitive behavioral therapy in the treatment of depression. Cogn Behav Pract. 2011;18:46-54.
McCullough JP. Treatment for chronic depression using cognitive behavioral analysis system of psychotherapy (CBASP).
J Clin Psychol. 2003;59:833-846.
Keller MB, McCullough JP, Klein DN, et al. A comparison of nefazodone, the cognitive behavioral-analysis system of psychotherapy, and their combination for the
treatment of chronic depression. N Engl J Med. 2000;
342:1462-1470.
Schatzberg AF, Rush AJ, Arnow BA, et al. Chronic depression: medication (nefazodone) or psychotherapy (CBASP) is
effective when the other is not. Arch Gen Psychiatry. 2005;
62:513-520.
Schramm E, Zobel I, Dykierek P, et al. Cognitive behavioral
analysis system of psychotherapy versus interpersonal psychotherapy for early-onset chronic depression: a randomized
pilot study. J Affect Disord. 2011;129:109-116.
Wiersma JE, Van Schaik DJF, Hoogendorn AW, et al. The
effectiveness of the cognitive behavioral analysis system of
psychotherapy for chronic depression: a randomized controlled trial. Psychother Psychosom. 2014;83:263-269.
Brakemeier E-L, Radtke M, Engel V, et al. Overcoming treatment resistance in chronic depression: a pilot study on outcome and feasibility of the cognitive behavioral analysis
system of psychotherapy as an inpatient treatment program.
Psychother Psychosom. 2015;84:51-56.

119. Hayes SC, Luoma JB, Bond FW, et al. Acceptance and commitment therapy: model, processes and outcomes. Behav Res
Ther. 2006;44:1-25.
120. Powers MB, Zum Vorde Sive Vording MB, Emmelkamp
PMG. Acceptance and commitment therapy: a metaanalytic review. Psychother Psychosom. 2009;78:73-80.
121. Ruiz FJ. Acceptance and commitment therapy versus traditional cognitive behavioral therapy: a systematic review and
meta-analysis of current empirical evidence. Int J Psychol
Psychol Ther. 2012;12:333-357.
122. A-Tjak JGL, Davis ML, Morina N, et al. A meta-analysis of
the efficacy of acceptance and commitment therapy for clinically relevant mental and physical health problems. Psychother Psychosom. 2015;84:30-36.
123. Ferster CB. A functional analysis of depression. Am Psychol.
1973;28:857-870.
124. Jacobson NS, Martell CR, Dimidjian S. Behavioral activation
treatment for depression: returning to contextual roots. Clin
Psychol Sci Pract. 2001;8:255-270.
125. Martell CR, Dimidjian S, Herman-Dunn R. Behavioral activation for depression: a clinician’s guide. New York (NY):
Guilford; 2010.
126. Lejuez CW, Hopko DR, LePage JP, et al. A brief behavioral
activation treatment for depression. Cogn Behav Pract. 2001;
8:164-175.
127. Mazzucchelli T, Kane R, Rees C. Behavioral activation treatments for depression in adults: a meta-analysis and review.
Clin Psychol Sci Pract. 2009;16:383-411.
128. Moritz S, Kelly MT, Xu TJ, et al. A spirituality teaching
program for depression: qualitative findings on cognitive and
emotional change. Complement Ther Med. 2011;19:201-207.
129. Ly KH, Janni E, Wrede R, et al. Experiences of a guided
smartphone-based behavioral activation therapy for depression: a qualitative study. Internet Interv. 2015;2:60-68.
130. Ekers D, Webster L, Van Straten A, et al. Behavioural activation for depression: an update of meta-analysis of effectiveness and sub group analysis. PLoS One. 2014;96:e100100.
131. Moradveisi L1, Huibers MJ, Renner F, et al. Behavioural
activation v. antidepressant medication for treating depression in Iran: randomised trial. Br J Psychiatry. 2013;202:
204-211.
132. O’Hagan M, Cyr C, McKee H, et al. Making the case for peer
support: report to the Peer Support Project Committee of the
Mental Health Commission of Canada. Ottawa (ON): Mental
Health Commission of Canada; 2010.
133. Sunderland K, Mishkin W. Guidelines for the practice and
training of peer support [Internet]. Mental Health Commission of Canada 2013 [cited 2016 April 13]. Available from:
http://www.mentalhealthcommission.ca/English/node/
18291
134. Pfeiffer PN, Heisler M, Piette JD, et al. Efficacy of peer
support interventions for depression: a meta-analysis. Gen
Hosp Psychiatry. 2011;33:29-36.
135. Fuhr DC, Salisbury TT, De Silva MJ, et al. Effectiveness of
peer-delivered interventions for severe mental illness and
depression on clinical and psychosocial outcomes: a

La Revue Canadienne de Psychiatrie 61(9)

136.

137.

138.
139.

140.

141.

142.

143.

144.

145.

146.

147.
148.

149.

150.

151.

systematic review and meta-analysis. Soc Psychiatry Psychiatr Epidemiol. 2014;49:1691-1702.
Valenstein M, Pfeiffer PN, Brandfon S, et al. Augmenting
ongoing depression care with a mutual peer support intervention versus self-help materials alone: a randomized trial. Psychiatr Serv. 2016;67:236-239.
Goldstrom ID, Campbell J, Rogers JA, et al. National estimates for mental health mutual support groups, self-help
organizations, and consumer-operated services. Adm Policy
Ment Health. 2006;33:92-103.
Bell AC, D’Zurilla TJ. Problem-solving therapy for depression: a meta-analysis. Clin Psychol Rev. 2009;29:348-353.
Choi NG, Marti CN, Bruce ML, et al. Six-month postintervention depression and disability outcomes of in-home telehealth problem-solving therapy for depressed, low-income
homebound older adults. Depress Anxiety. 2014;31:653-661.
Kirkham JG, Choi N, Seitz DP. Meta-analysis of problem
solving therapy for the treatment of major depressive disorder
in older adults. Int J Geriatr Psychiatry. 2015;31:526-535.
Parikh SV, Segal ZV, Grigoriadis S, et al. Canadian Network for Mood and Anxiety Treatments (CANMAT) clinical guidelines for the management of major depressive
disorder in adults: II. Psychotherapy alone or in combination with antidepressant medication. J Affect Disord. 2009;
117(Suppl 1):S15-S25.
Joling KJ, van Hout HPJ, van’t Veer-Tazelaar PJ, et al. How
effective is bibliotherapy for very old adults with subthreshold depression? A randomized controlled trial. Am J Geriatr
Psychiatry. 2011;19:256-265.
Naylor EV, Antonuccio DO, Litt M, et al. Bibliotherapy as a
treatment for depression in primary care. J Clin Psychol Med
Settings. 2010;17:258-271.
Andrews G, Cuijpers P, Craske MG, et al. Computer therapy
for the anxiety and depressive disorders is effective, acceptable and practical health care: a meta-analysis. PLoS One.
2010;5:e13196.
Arnberg FK, Linton SJ, Hultcrantz M, et al. Internet-delivered
psychological treatments for mood and anxiety disorders: a
systematic review of their efficacy, safety, and cost-effectiveness. PLoS One. 2014;9:e98118.
Vallury KD, Jones M, Oosterbroek C. Computerized cognitive behavior therapy for anxiety and depression in rural
areas: a systematic review. J Med Internet Res. 2015;17:e139.
Titov N. Internet-delivered psychotherapy for depression in
adults. Curr Opin Psychiatry. 2011;24:18-23.
Richards D, Richardson T. Computer-based psychological
treatments for depression: a systematic review and meta-analysis. Clin Psychol Rev. 2012;32:329-342.
Eells TD, Barrett MS, Wright JH, et al. Computer-assisted
cognitive-behavior therapy for depression. Psychotherapy.
2014;51:191-197.
Renton T, Tang H, Ennis N, et al. Web-based intervention
programs for depression: a scoping review and evaluation. J
Med Internet Res. 2014;16:e209.
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Abstract
Background: The Canadian Network for Mood and Anxiety Treatments (CANMAT) conducted a revision of the 2009
guidelines by updating the evidence and recommendations. The scope of the 2016 guidelines remains the management of
major depressive disorder (MDD) in adults, with a target audience of psychiatrists and other mental health professionals.
Methods: Using the question-answer format, we conducted a systematic literature search focusing on systematic reviews and
meta-analyses. Evidence was graded using CANMAT-defined criteria for level of evidence. Recommendations for lines of
treatment were based on the quality of evidence and clinical expert consensus. ‘‘Pharmacological Treatments’’ is the third of
six sections of the 2016 guidelines. With little new information on older medications, treatment recommendations focus on
second-generation antidepressants.
Results: Evidence-informed responses are given for 21 questions under 4 broad categories: 1) principles of pharmacological
management, including individualized assessment of patient and medication factors for antidepressant selection, regular and
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frequent monitoring, and assessing clinical and functional outcomes with measurement-based care; 2) comparative aspects of
antidepressant medications based on efficacy, tolerability, and safety, including summaries of newly approved drugs since 2009;
3) practical approaches to pharmacological management, including drug-drug interactions and maintenance recommendations;
and 4) managing inadequate response and treatment resistance, with a focus on switching antidepressants, applying adjunctive
treatments, and new and emerging agents.
Conclusions: Evidence-based pharmacological treatments are available for first-line treatment of MDD and for management
of inadequate response. However, given the limitations of the evidence base, pharmacological management of MDD still
depends on tailoring treatments to the patient.
Keywords
major depressive disorder, pharmacotherapy, clinical practice guidelines, antidepressants, evidence-based medicine, metaanalysis, antipsychotics, clinical trials, randomized controlled trial
In 2009, the Canadian Network for Mood and Anxiety Treatments (CANMAT), a not-for-profit scientific and educational organization, published a revision of evidence-based
clinical guidelines for the treatment of depressive disorders.1
CANMAT has updated these guidelines in 2016 to reflect
new evidence in the field.
The scope of these guidelines remains the management of
adults with unipolar major depressive disorder (MDD) with a
target audience of psychiatrists and other mental health professionals. CANMAT, in collaboration with the International Society for Bipolar Disorders, has published
separate guidelines for bipolar disorder.2 This section on
‘‘Pharmacological Treatments’’ is 1 of 6 CANMAT guidelines articles; other sections of the guidelines expand on
burden and principles of care, psychological treatments, neurostimulation treatments, complementary and alternative
medicine treatments, and special populations. These recommendations are presented as guidance for clinicians who
should consider them in the context of individual patients
and not as standards of care. Some medications discussed
may not be available in Canada or other countries.

generalizability of the included studies.4 We also focus on
second-generation antidepressants because there is little new
information on the older tricyclic antidepressants (TCAs) and
monoamine oxidase (MAO) inhibitors.

Methods

3.2. Which Antidepressants Are Newly Approved?
3

The full methods have been previously described, but in
summary, relevant studies in English and French published
from January 1, 2009, to December 31, 2015, were identified
using computerized searches of electronic databases
(PubMed, PsychInfo, Cochrane Register of Clinical Trials),
inspection of bibliographies, and review of other guidelines
and major reports. Each recommendation includes the level
of evidence for each graded line of treatment, using specified
criteria (Table 1). The level of evidence criteria now reflect
the primacy of meta-analysis because of its increasing use in
the evaluation of evidence.
Because of the very large number of randomizedcontrolled trials (RCTs), this section will primarily focus on
systematic reviews and individual and network meta-analyses.
Although meta-analyses have advantages in summarizing
data, they still have limitations that can lead to erroneous
or conflicting results depending on the comprehensiveness
of the review, criteria for study selection and quality, and

3.1. Who Should be Treated with Pharmacotherapy?
Despite earlier reports questioning the efficacy of antidepressants,5 subsequent meta-analyses have continued to support
the efficacy of antidepressants in MDD.6 The 2009 CANMAT
guidelines identified most second-generation antidepressants
as first-line treatments for patients with a major depressive
episode (MDE) of moderate or greater severity (as determined
by symptom scales and/or functional impairment), and this
recommendation is unchanged. First-line treatments for individuals with depression of mild severity include psychoeducation, self-management, and psychological treatments.
Pharmacological treatments can be considered for mild
depression in some situations, including patient preference,
previous response to antidepressants, or lack of response to
nonpharmacological interventions.

Several new antidepressants have been approved in Canada,
the United States, and elsewhere since the publication of the
2009 CANMAT guidelines.
Levomilnacipran is an active enantiomer of the racemic
drug, milnacipran, a serotonin and noradrenaline reuptake
inhibitor (SNRI). Levomilnacipran has greater selectivity
for noradrenaline than for serotonin reuptake inhibition
compared to other SNRIs. It is available as an extendedrelease formulation for once-daily administration. There
are no published meta-analyses for levomilnacipran, but
a pooled analysis of 5 placebo-controlled RCTs (N ¼ 2598)
confirmed its efficacy for response and remission.7 One
relapse-prevention study did not show significant differences between levomilnacipran and placebo.8 There are
no comparison studies of levomilnacipran with other
antidepressants.
Vilazodone is a multimodal antidepressant that acts as a
serotonin reuptake inhibitor and a partial agonist at 5-HT1A
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Table 1. Criteria for Level of Evidence and Line of Treatment.
Criteria
Level of evidencea
1
Meta-analysis with narrow confidence intervals
and/or 2 or more RCTs with adequate
sample size, preferably placebo controlled
2
Meta-analysis with wide confidence intervals
and/or 1 or more RCTs with adequate
sample size
3
Small-sample RCTs or nonrandomized,
controlled prospective studies or case series
or high-quality retrospective studies
4
Expert opinion/consensus
Line of treatment
First line
Level 1 or Level 2 Evidence, plus clinical
supportb
Second line
Level 3 Evidence or higher, plus clinical
supportb
Third line
Level 4 Evidence or higher, plus clinical
supportb
RCT, randomized controlled trial.
a
Note that Level 1 and 2 Evidence refer specifically to treatment studies in
which randomized comparisons are available. Recommendations involving
epidemiological or risk factors primarily arise from observational studies,
and hence the highest level of evidence is usually Level 3. Higher order
recommendations (e.g., principles of care) reflect higher level judgement
of the strength of evidence from various data sources and therefore are
primarily Level 4 Evidence.
b
Clinical support refers to application of expert opinion of the CANMAT
committees to ensure that evidence-supported interventions are feasible
and relevant to clinical practice. Therefore, treatments with higher levels of
evidence may be downgraded to lower lines of treatment due to clinical
issues such as side effects or safety profile.

receptors. Published meta-analyses are lacking, but 4 published and 8 unpublished or recently completed RCTs were
identified.9-11 A review of the clinical basis for approval has
also been published.12 Although 5 early-phase vilazodone
trials failed to show efficacy, 4 subsequent studies (phases
III and IV) reported efficacy for vilazodone 20 mg and 40
mg over placebo. There are no published relapse-prevention
data for vilazodone or comparison studies with other antidepressants. Vilazodone must be taken with food to ensure
adequate absorption and a titration dose schedule (10 mg/d
for 7 days, 20 mg/d for 7 days, then 40 mg/d if needed) is
recommended to avoid adverse gastrointestinal effects.9
Vortioxetine, another multimodal antidepressant, acts as
a serotonin reuptake inhibitor, an agonist at 5-HT1A receptors, a partial agonist at 5-HT1B receptors, and an antagonist
at 5-HT1D, 5-HT3A, and 5-HT7 receptors. In 1 meta-analysis
(12 RCTs, N ¼ 4947), vortioxetine was superior to placebo
in standardized mean difference and in odds ratios for
response and remission.13 Vortioxetine also has positive
effects on neuropsychological performance in multiple cognitive domains in patients with MDD.14-17 A relapse-prevention study showed superiority of vortioxetine over placebo.18
Comparator studies are published for vortioxetine and agomelatine, duloxetine, and venlafaxine.

Table 2. Principles of Pharmacotherapy Management.
Recommendations (Level 4 Evidence)
" Conduct a detailed clinical assessment, including evaluation
of suicidality, bipolarity, comorbidity, concomitant
medications, and symptom specifiers/dimensions.
" Discuss evidence-based pharmacologic and
nonpharmacologic treatment options.
" Elicit patient preference in the decision to use
pharmacological treatment.
" Evaluate previous treatments, including dose, duration,
response, and side effects of antidepressant and related
medications.
" Where clinically indicated, refer for laboratory testing,
including lipids, liver function tests, and electrocardiograms.
" Reassess patients for tolerability, safety, and early
improvement no more than 2 weeks after starting a
medication. Further follow-up may be every 2 to 4 weeks.
" Follow measurement-based care by using validated rating
scales to monitor outcomes and guide clinical decisions.

3.3. How Do You Select an Antidepressant?
General principles of depression management are reviewed
in Section 1.3 Table 2 summarizes principles as they apply to
pharmacological treatment. The process of selecting an antidepressant should involve both physician expertise and
patient perceptions and preferences.
The selective serotonin reuptake inhibitors (SSRIs),
SNRIs, agomelatine, bupropion, and mirtazapine remain
first-line recommendations for pharmacotherapy for MDD
(Table 3). Vortioxetine is also a first-line recommendation.
Recommended second-line agents include TCAs, quetiapine
and trazodone (owing to higher side effect burden), moclobemide and selegiline (potential serious drug interactions),
levomilnacipran (lack of comparative and relapse-prevention
data), and vilazodone (lack of comparative and relapseprevention data and the need to titrate and take with food).
Third-line recommendations include MAO inhibitors
(owing to higher side effect burden and potential serious
drug and dietary interactions) and reboxetine (lower
efficacy).
Many clinical features and medication characteristics
influence the choice of a first-line antidepressant (Table 4).
There are no absolutes, and relative differences between
medications are small. Hence, selecting an antidepressant
involves an individualized needs assessment for each
patient. Figure 1 shows a summary algorithm. The questions
that follow summarize the evidence for selection factors.

3.4. What Clinical Factors Influence Antidepressant
Selection?
Several clinical features, including increasing age, presence
of anxiety, and long episode duration are associated with
poorer response to medications.19-22 However, few clinical
features have high-quality evidence to support specific

La Revue Canadienne de Psychiatrie 61(9)

543

Table 3. Summary Recommendations for Antidepressants.
Antidepressant
(Brand Name(s))

Mechanism

First line (Level 1 Evidence)
Agomelatinea (Valdoxan)
Bupropion (Wellbutrin)b
Citalopram (Celexa, Cipramil)
Desvenlafaxine (Pristiq)
Duloxetine (Cymbalta)
Escitalopram (Cipralex, Lexapro)
Fluoxetine (Prozac)
Fluvoxamine (Luvox)
Mianserina (Tolvon)
Milnaciprana (Ixel)
Mirtazapine (Remeron)c
Paroxetine (Paxil)d

MT1 and MT2 agonist; 5-HT2 antagonist
NDRI
SSRI
SNRI
SNRI
SSRI
SSRI
SSRI
a2-Adrenergic agonist; 5-HT2 antagonist
SNRI
a2-Adrenergic agonist; 5-HT2 antagonist
SSRI

Sertraline (Zoloft)
Venlafaxine (Effexor)e
Vortioxetine (Brintellix, Trintellix)f

Dose Range

SSRI
SNRI
Serotonin reuptake inhibitor; 5-HT1A agonist; 5-HT1B
agonist; 5-HT1D, 5-HT3A, and 5-HT7 antagonist

25-50 mg
150-300 mg
20-40 mg
50-100 mg
60 mg
10-20 mg
20-60 mg
100-300 mg
60-120 mg
100 mg
15-45 mg
20-50 mg
25-62.5 mg for CR version
50-200 mg
75-225 mg
partial 10-20 mg

Second line (Level 1 Evidence)
Amitriptyline, clomipramine, and others TCA
SNRI
Levomilnacipran (Fetzima)f
Moclobemide (Manerix)
Reversible inhibitor of MAO-A
Quetiapine (Seroquel)e
Atypical antipsychotic
Selegiline transdermala (Emsam)
Irreversible MAO-B inhibitor
Trazodone (Desyrel)
Serotonin reuptake inhibitor; 5-HT2 antagonist
Vilazodone (Viibryd)f
Serotonin reuptake inhibitor; 5-HT1A partial agonist

Various
40-120 mg
300-600 mg
150-300 mg
6-12 mg daily transdermal
150-300 mg
20-40 mg (titrate from 10 mg)

Third line (Level 1 Evidence)
Phenelzine (Nardil)
Tranylcypromine (Parnate)
Reboxetinea (Edronax)

45-90 mg
20-60 mg
8-10 mg

Irreversible MAO inhibitor
Noradrenaline reuptake inhibitor

5-HT, 5-hydroxytryptamine (serotonin); MAO, monoamine oxidase; MT, melatonin; NDRI, noradrenaline and dopamine reuptake inhibitor; SNRI, serotonin
and noradrenaline reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.
a
Not available in Canada.
b
Available as sustained-release (SR) and extended-release (XL) versions.
c
Available as rapid-dissolving (RD) version.
d
Available as controlled-release (CR) version
e
Available as extended-release (XR) version.
f
Newly approved since the 2009 Canadian Network for Mood and Anxiety Treatments (CANMAT) guidelines.

Table 4. Factors to Consider in Selecting an Antidepressant.
Patient Factors
" Clinical features and
dimensions
" Comorbid conditions
" Response and side effects
during previous use of
antidepressants
" Patient preference

Medication Factors
" Comparative efficacy
" Comparative tolerability
(potential side effects)
" Potential interactions
with other medications
" Simplicity of use
" Cost and availability

antidepressant recommendations. For example, there is no
consistent evidence that age, sex, race, or ethnicity predicts
outcomes using specific antidepressants.
The fifth edition of the Diagnostic and Statistical Manual
of Mental Disorders (DSM-5)23 uses episode and course
specifiers to subtype clinical presentations of MDD. Other

clinical dimensions, including cognitive dysfunction, sleep
disturbance, and somatic symptoms (e.g., pain, fatigue), are
proposed.3 Many antidepressants have been studied for these
depressive subtypes, but most studies only examine efficacy
against placebo, and there are few comparative studies to
suggest differential antidepressant efficacy. Table 5 summarizes the recommendations for these specifiers/
dimensions.
Large trials examining response with DSM-IV specifiers
(melancholic, atypical, anxious) found no differences in efficacy between escitalopram, sertraline, and venlafaxine XR or
between escitalopram and nortriptyline. 24,25 The US
STAR*D study also did not find differences in remission rates
with citalopram in atypical or melancholic subtypes.26,27
For psychotic depression, a Cochrane meta-analysis (12
studies, N ¼ 929) found that an antidepressant-antipsychotic
combination was more effective than placebo (2 RCTs),
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Figure 1. Summary algorithm for selecting an antidepressant.

antidepressant monotherapy (3 RCTs), and antipsychotic
monotherapy (4 RCTs).28 There is no evidence to address
the question of how long individuals should remain on combination treatment once the psychotic depressive episode has
remitted.
Mixed features is a new DSM-5 specifier for MDD, and
no trials have used these DSM-5 criteria. In studies of MDE
with variants of mixed symptoms similar to DSM-5 mixed
features, monotherapy with lurasidone and with ziprasidone
was efficacious compared with placebo.29,30
For cognitive dysfunction, a systematic review (35 studies) found low-quality evidence that SSRIs, bupropion,
duloxetine, moclobemide, and tianeptine (an antidepressant
with limited availability) improve cognitive domains such as
learning, memory, and executive function.31 In a metaanalysis (17 studies, N ¼ 3653) reviewing the cognitive
effects of antidepressants based on neuropsychological tests,
vortioxetine had the largest effects on processing speed,
executive control, and cognitive control, while duloxetine
had the largest effects on delayed recall.17 The quality of
these data is limited by small samples sizes and heterogeneity in cognitive testing. There were few differences between
individual or classes of antidepressants, but those comparisons were also limited by small sample sizes.
Some antidepressants, including agomelatine, mirtazapine, and trazodone, and the atypical antipsychotic, quetiapine, have shown superior effects on subjective or objective
sleep measures. However, mirtazapine, quetiapine, and

trazodone also have the highest adverse event rates of somnolence and daytime sedation.32
There are few comparative studies of antidepressants for
somatic symptoms such as pain and fatigue.33 SNRIs, especially duloxetine,34 are efficacious for painful conditions,
including neuropathic pain and fibromyalgia.35 There are
no comparative studies on fatigue or low energy.

3.5. How Do Psychiatric and Medical Comorbidities
Influence Antidepressant Selection?
There is limited evidence to guide antidepressant choice in
the management of MDD with comorbid conditions. A comprehensive review was conducted by a CANMAT task force
in 2012.36 Readers are referred to their summary recommendations for mood disorders and comorbid anxiety,37 attention-deficit/hyperactivity disorder, 38 substance use
disorders,39 personality disorders,40 metabolic conditions,
and common medical conditions.41-43

3.6. How Do Second-Generation Antidepressants
Compare in Efficacy?
The 2009 CANMAT guidelines identified that, based on
evidence from RCTs and early meta-analyses, some antidepressants had superior efficacy, although differences were
small. Since then, meta-analyses with individual comparisons (see Suppl. Table S1) have reported superiority of
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Table 5. Recommendations for Clinical Specifiers and Dimensions of Major Depressive Disorder.
Specifiers/
Dimensions

Recommendations (Level of Evidence)

Comments

With anxious
distressa

" Use an antidepressant with efficacy in
generalized anxiety disorder (Level 4)

" No differences in efficacy between SSRIs, SNRIs, and
bupropion (Level 2)

With catatonic
featuresa

" Benzodiazepines (Level 3)

" No antidepressants have been studied

With melancholic
featuresa

" No specific antidepressants have
demonstrated superiority (Level 2)

" TCAs and SNRIs have been studied

With atypical
featuresa

" No specific antidepressants have
demonstrated superiority (Level 2)

" Older studies found MAO inhibitors superior to TCAs

With psychotic
featuresa

" Use antipsychotic and antidepressant
cotreatment (Level 1)

" Few studies involved atypical antipsychotics

With mixed
featuresa

" Lurasidoneb (Level 2)
" Ziprasidoneb (Level 3)

" No comparative studies

" No specific antidepressants have
demonstrated superiority (Level 2 and 3)

" SSRIs, agomelatine, bupropion, and moclobemide have been
studied

"
"
"
"
"

Vortioxetine (Level 1)
Bupropion (Level 2)
Duloxetine (Level 2)
SSRIs (Level 2)b
Moclobemide (Level 3)

" Limited data available on cognitive effects of other
antidepressants and on comparative differences in efficacy

Agomelatine (Level 1)
Mirtazapine (Level 2)
Quetiapine (Level 2)
Trazodone (Level 2)

" Beneficial effects on sleep must be balanced against potential
for side effects (e.g., daytime sedation)

"
"
"
"
"

Duloxetine (pain) (Level 1)
Other SNRIs (pain) (Level 2)
Bupropion (fatigue) (Level 1)
SSRIsb (fatigue) (Level 2)
Duloxetineb (energy) (Level 2)

" Few antidepressants have been studied for somatic
symptoms other than pain
" Few comparative antidepressant studies for pain and other
somatic symptoms

With seasonal
patterna
With cognitive
dysfunction

With sleep
disturbances

With somatic
symptoms

"
"
"
"

MAO, monoamine oxidase; SNRI, serotonin and noradrenaline reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.
a
DSM-5 specifiers.
b
Comparisons only with placebo.

agomelatine (over sertraline), citalopram (over paroxetine
and reboxetine), escitalopram (over citalopram), fluoxetine
(over milnacipran), mirtazapine (over SSRIs as a class and
venlafaxine), paroxetine (over fluoxetine), and sertraline
(over fluoxetine). Unfortunately, many drug comparisons
are not represented in these meta-analyses because of lack
of head-to-head RCTs.
Network meta-analysis (also known as multiple or mixedtreatments meta-analysis) provides additional comparative
information because it uses both direct (comparing 2 drugs
head to head) and indirect (comparing 2 drugs based on their
comparisons to a common third drug) comparisons.44 Several network meta-analyses have been conducted since 2009
(see Suppl. Table S2). Cipriani and colleagues45 examined
12 second-generation antidepressants in a network metaanalysis and found superior response for escitalopram, mirtazapine, sertraline, and venlafaxine. In direct head-to-head
trials, Gartlehner et al.46 found superior response of escitalopram over citalopram, sertraline over fluoxetine, and

venlafaxine over fluoxetine. In the indirect treatments analysis, there was superior response to escitalopram over duloxetine and escitalopram over fluoxetine. The differences in
response rates were modest, ranging from 5% to 6%.46 A
network meta-analysis of only head-to-head trials found that
agomelatine, escitalopram, mirtazapine, and venlafaxine
were superior to fluoxetine.47 Additionally, mirtazapine and
venlafaxine were superior to duloxetine, paroxetine, and sertraline, and agomelatine was superior to sertraline. A
multiple-treatments meta-analysis of 10 antidepressants,
including only studies conducted in primary care settings,
found that escitalopram had superior remission rates.48 In
contrast, a network meta-analysis examining only classes
of antidepressants in primary care found few differences in
response, although SSRIs and TCAs were superior to mianserin/mirtazapine and moclobemide.49
In summary, meta-analyses continue to show that some
antidepressants have modest superiority for treatment
response, particularly escitalopram, mirtazapine, sertraline,
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Table 6. Antidepressants with Evidence for Superior Efficacy
Based on Meta-Analyses.
Antidepressant

Level of
Evidence

Escitalopram

Level 1

Mirtazapine

Level 1

Sertraline

Level 1

Venlafaxine

Level 1

Agomelatine
Citalopram

Level 2
Level 2

Comparator Medications
Citalopram, duloxetine, fluoxetine,
fluvoxamine, paroxetine
Duloxetine, fluoxetine, fluvoxamine,
paroxetine, sertraline, venlafaxine
Duloxetine, fluoxetine, fluvoxamine,
paroxetine
Duloxetine, fluoxetine, fluvoxamine,
paroxetine
Fluoxetine, sertraline
Paroxetine

and venlafaxine (Table 6). There is more limited evidence
for the superiority of agomelatine and citalopram. Although
considered small effects, 5% to 6% differences in response
rate may be clinically relevant from a population basis.

3.7. How Do Antidepressants Compare on Measures
of Functional Outcomes?
CANMAT recommendations for assessment of functional outcomes highlighted the critical impact of depressive symptoms
on social, occupational, and physical functioning and that
recovery from depression involves both relief of symptoms and
improvement of functioning.50 Systematic reviews show that
functional outcomes are only modestly correlated with symptom outcomes, and functional improvement may lag behind
symptom improvement.51 Few studies of antidepressants
assess functional outcomes. A systematic review (247 studies)
found that 80% of treatment studies reported only symptom
outcomes.52 Another systematic review (35 studies) examined
the relationships between antidepressants, cognitive dysfunction, and functional ability.31 Antidepressants were generally
associated with improvement in cognitive domains, but there
was no conclusive evidence that improved cognition led to
improved overall functioning. In the absence of high-quality
studies comparing the efficacy of individual antidepressants on
functional outcomes in MDD, no medication can be cited as
demonstrating superior functional improvement.

3.8. What Is the Comparative Tolerability
of Second-Generation Antidepressants?
Comparing tolerability is challenging to assess by RCTs, and
meta-analyses have found few differences in tolerability
between antidepressants (see Suppl. Tables S1 and S2).
CANMAT chose to illustrate differences in side effect profiles of antidepressants by using the summary information
contained in product monographs, which is reported in a
standard format from the evidence submitted to regulatory authorities. While this information is not placeboadjusted and is not based on direct comparisons, it can

show a qualitative profile of side effects for each antidepressant (Table 7).
Because sexual side effects are inconsistently and inadequately reported, clinical trial data are not reliable for assessing antidepressant-associated sexual dysfunction. A
network meta-analysis of second-generation antidepressants
(63 studies, N > 26,000)53 found low-quality evidence that
bupropion had statistically lower rates of sexual side effects
and that escitalopram and paroxetine had higher rates compared to other antidepressants. In studies that used standardized rating scales or interviews, which are more likely to
reliably detect sexual side effects, agomelatine, bupropion,
mirtazapine, vilazodone, and vortioxetine demonstrated
lower risk.54

3.9. Are Antidepressants Associated with Suicidality?
Suicidal ideation and acts are important risks associated with
MDD and require diligent assessment, monitoring and management during psychiatric treatment (see Section 13). A signal for increased suicidality in adolescents and young adults
in antidepressant clinical trials led many regulatory agencies
to issue ‘‘black box’’ warnings in 2004. Since 2009, 3 large
meta-analyses have addressed the effect of antidepressants on
suicidal ideas or behaviour. The first included data from 372
RCTs comparing 12 antidepressants to placebo and reported a
reduced risk of suicidal ideas or acts in those aged 25 to 64
years and a reduced risk of suicidal acts in those older than 65
years. 55 A meta-analysis of fluoxetine and venlafaxine
showed no difference in suicidality compared to placebo,
while another meta-analysis showed a trend toward reduced
risk of suicidal ideas or acts with paroxetine versus placebo in
the same age groups.56,57 A systematic review of observational studies involving more than 200,000 patients with moderate to severe depression found that exposure to SSRIs
reduced the risk of suicide by more than 40% among adults
and more than 50% among elderly people.58
In contrast, exposure to SSRIs almost doubled (odds ratio
¼ 1.92) the risk of suicide and suicide attempts among adolescents in these observational studies.58 It is possible that
only the most severely ill adolescents would have been prescribed antidepressants, and so this observational sample
may well have had a particularly high risk for suicide
actions. Nevertheless, caution and close monitoring are recommended when antidepressants are prescribed in this age
group (see Section 659). Large observational studies have not
shown differences in suicide risk with particular antidepressants or classes of antidepressants, and therefore caution
should be exercised for all antidepressants.

3.10. What Are Uncommon but Serious Adverse
Effects of Antidepressants?
Prolongation of the corrected QT interval (QTc), a surrogate
marker for Torsade de Pointes (TdP) arrhythmia, has been
the subject of warnings by regulatory agencies for

547

15

24

23

Vilazodonee

Vortioxetinef
5

29

2

4

C

8

8

8

18

11

6

8

8

Diarrhea

6

7

9

25

26

13

12

22

9

10

15

11

16

18

26

10

7

19

Dry
Mouth

14

8

34

28

C

26

25

10

17

20

18

22

3

Headaches

5

8

5

7

6

7

C

20

19

8

8

13

12

13

15

6

Dizziness

3

5

4

54

3

C

17

23

7

4

13

23

26

13

4

Somnolence

4

5

10

13

<1

3

5

2

14

2

3

Nervousness

3

5

5

C

2

6

4

2

3

3

3

5

2

12

2

3

Anxiety

5

2

2

3

2

6

2

16

2

Agitation

3

6

7

16

8

C

17

18

7

6

11

9

16

13

14

16

8

Insomnia

3

3

3

C

3

8

7

11

5

5

Fatigue

2

2

2

C

14

12

4

9

6

10

8

11

11

8

3

11

Sweating

1

8

2

8

12

15

5

9

Asthenia

5

7

3

3

5

5

3

3

2

11

8

11

10

2

8

Tremor

8

11

3

15

11

4

Anorexia

3

17

1

1

2

Increased
Appetite

2

12

2

Weight
Gain

<1

5

16

18

11

10

6

16

16

1

2

10

9

Male Sexual
Dysfunction

When data from multiple doses were reported separately, the data from the minimum therapeutic dose were used (indicated by footnotes). Data sources and references are available in Supplemental Table S3. Clear cells
represent 0% to 9%; shaded cells, 10% to 29%; and black cells, 30% and higher.
a
Data from all indications.
b
Data from 50-mg dose.
c
C, common effects, #1% and <10%.
d
Data from 100- to 150-mg dose.
e
Data from 40-mg dose.
f
Data from 10-mg dose.
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Table 7. Prevalence of Adverse Events among Newer Antidepressants: Unadjusted Frequency (%) of Common Adverse Events as Reported in Product Monographs.
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citalopram, escitalopram, and quetiapine.60 However, TdP is
often an idiosyncratic event, and its associations with antidepressants, medication dose, and QTc prolongation remain
unclear.61 For example, a systematic review of antidepressants, QTc prolongation, and TdP found that 95% (36 of 38)
of published case reports of QTc prolongation associated
with antidepressants had 1 or more additional risk factors
for TdP.61 Most cases of TdP occurred at therapeutic doses
of the antidepressant, and several cases of TdP occurred with
QTc interval within the normal range.61 Accordingly, in the
absence of other known risk factors for TdP, the use of
citalopram, escitalopram, and other antidepressants at therapeutic doses carries only a very low risk of TdP and other
arrhythmias.60,61
The long-term use of SSRI antidepressants has been
associated with increased risk of falls and fractures that is
unrelated to postural hypotension. Systematic reviews and
meta-analyses of observational studies indicate a small
increased relative risk for fractures associated with SSRIs,
with the highest risk in the first 6 weeks of exposure.62-64
Hyponatremia is also associated with SSRI use, primarily in
elderly patients with other risk factors for hyponatremia.65
SSRIs can inhibit platelet aggregation by altering platelet
serotonin receptors and modestly increase the risk of gastrointestinal bleeding, but this risk may be doubled with concomitant use of nonsteroidal anti-inflammatory drugs
(NSAIDs).66 Concomitant use of acid-suppressing drugs can
significantly reduce the risk of gastrointestinal bleeding.67
Elevation of liver enzymes is uncommonly seen with
most antidepressants, and routine testing is not required.
However, regulatory agencies in countries where agomelatine is approved have mandated regular liver function testing
owing to the drug’s potential to elevate liver enzymes (1.3%)
and sporadic cases of toxic hepatitis.68

3.11. Are There Differences in Formulations of Specific
Antidepressants?
A systematic review and network meta-analysis (7 studies
for direct comparisons and 68 studies for indirect) found no
differences in efficacy or tolerability with extended-release
antidepressants compared to immediate-release formulations, although there was some evidence that adherence was
lower with the immediate-release agents.69 Extended-release
antidepressants should be considered if adherence or compliance to medication is an issue.
Generic substitution for branded medications is a common practice in some countries and may involve alternative
drug formulations.70 The Canadian and US regulatory agencies define pharmacokinetic similarity for generics as bioequivalence between 80% and 125% of brand-name agents.
Bioinequivalence, which may result in loss of efficacy or
increased side effects, can occur and in some cases led to
withdrawal of an approved generic agent.71 Although generic medications are safe and reliable for most patients, for
some who are well and maintained on a branded medication,
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a careful risk-benefit assessment (taking into account potential loss of efficacy) should be conducted prior to switching
to a generic version.

3.12. What Are Clinically Relevant Drug-Drug
Interactions?
Many patients with MDD take other medications for comorbid psychiatric and medical conditions. Drug-drug interactions can potentially reduce the efficacy of an antidepressant
or other medications and increase adverse effects. Antidepressants and antipsychotics are primarily metabolized
through the cytochrome P450 (CYP) enzyme metabolic
pathway.72,73 Most antidepressants are substrates for several
CYP enzymes (Tables 8 and 9), but agomelatine and duloxetine are metabolized primarily via the CYP1A2 pathway
and should not be coadministered with drugs that potently
inhibit CYP1A2, such as cimetidine, ticlopidine, and ciprofloxacin. Similarly, vilazodone is metabolized primarily
through CYP3A4 and should be used with caution when
prescribed with CYP3A4 inhibitors such as ketoconazole.
Several antidepressants and atypical antipsychotics act as
inhibitors of specific CYP isoenzymes (Table 9). Clinically
relevant drug-drug interactions are usually caused by agents
that are potent CYP inhibitors, including fluoxetine
(CYP2D6), paroxetine (CYP2D6), and fluvoxamine
(CYP1A2, 2C19, and 3A4). Drug-drug interactions with
moderate CYP inhibitors, including bupropion, duloxetine,
and sertraline (CYP2D6), are rarely clinically relevant
except at higher doses.
P-glycoprotein is an important component of the bloodbrain barrier and the intestinal barrier and affects efflux of
medications, including psychotropic, cardiac, and cancer
agents.74 However, there is no consistent evidence of clinically relevant P-glycoprotein interactions with antidepressants or antipsychotics.74,75
Although not a pharmacokinetic drug-drug interaction, serotonin syndrome and/or hypertensive crisis can occur when
serotonergic or sympathomimetic drugs are combined with
MAO inhibitors, including the reversible MAO-A inhibitor,
moclobemide, and the irreversible MAO-B inhibitor, selegiline (Table 9). Serotonin syndrome is rare except in cases of
overdose, but it can also occur with combination use of multiple serotonergic medications (e.g., SSRIs, SNRIs, tramadol).76

3.13. Can Pharmacogenetic Testing or Therapeutic
Drug-Level Monitoring Help to Select or Optimize
an Antidepressant?
Pharmacogenetic testing for CYP enzymes is now available
in many regions, and comprehensive recommendations for
antidepressants have been suggested by the Clinical Pharmacogenetics Implementation Consortium (CPIC).77 Since
large-scale RCTs to examine the utility of pharmacogenetic
tests are still lacking,78 CANMAT does not recommend routine use of pharmacogenetic testing.
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Table 8. Some Clinically Significant Drug-Drug Interactions Resulting from Inhibition of Cytochrome P450 (CYP) Isoenzymes.
Cytochrome P450
Inhibition of
Increases Serum Levels of These CYP Substrates
CYP1A2

"
"
"
"
"

CYP2C19

"
"
"
"
"
"

Naproxen
Olanzapine
Risperidone
Tacrine
Theophylline
Warfarin

" Antiarrhythmics
" Antiepileptics (diazepam, phenytoin,
phenobarbital)
" Indomethacin

"
"
"
"

Omeprazole
Primidone
Propanolol
Warfarin

CYP2D6

"
"
"
"

Tricyclic antidepressants
Beta-blockers (metoprolol, propranolol)
Codeine and other opioids (reduces effect)
Olanzapine

"
"
"
"

Risperidone
Vortioxetine
Tamoxifen (reduces effect)
Tramadol

CYP3A4

"
"
"
"

Amiodarone
Antiarrhythmics (quinidine)
Antihistamines (astemizole, chlorpheniramine)
Calcium channel antagonists (e.g., diltiazem,
verapamil)
Haloperidol
HIV protease inhibitors
Statins
Immune modulators (cyclosporine, tacrolimus)

"
"
"
"
"
"
"
"

Levomilnacipran
Macrolide antibacterials (clarithromycin, erythromycin)
Methadone
Phenothiazines
Quetiapine
Sildenafil
Tamoxifen
Vilazodone

"
"
"
"

Agomelatine
Caffeine
Clozapine
Duloxetine
Mexiletine

This is only a limited selection of interactions. For more comprehensive lists, see references in the text. Psychotropic medications in bold. HIV, human
immunodeficiency virus.

Table 9. Potential Drug-Drug Interactions Involving Newer Antidepressants and Atypical Antipsychotics.
Potential for Drug-Drug Interaction
Minimal or low potential

Moderate potential

Higher potential

Antidepressants
"
"
"
"
"

"
"
"
"
"
"
"
"

"
"
"
"
"

Atypical Antipsychotics

Citalopram
Desvenlafaxine
Escitalopram
Mirtazapine
Venlafaxine

" Paliperidone

Agomelatine (1A2 substratea)
Bupropion (2D6 inhibitor)
Duloxetine (2D6 inhibitor;
1A2 substratea)
Levomilnacipran (3A4 substrate)
Sertraline (2D6 inhibitor)
Vilazodone (3A4 substrate)
Vortioxetine (2D6 substrate)

" Aripiprazole (2D6, 3A4 substrate)
" Olanzapine (1A2 substrateb)
" Risperidone (2D6, 3A4 substrate)

Fluoxetine (2D6, 2C19 inhibitor)
Fluvoxamine (1A2, 2C19, 3A4 inhibitor)
Moclobemide (MAO inhibitor precautionsc)
Paroxetine (2D6 inhibitor)
Selegiline (MAO inhibitor precautionsc)

" Clozapine (3A4, 1A2 substrate)
" Lurasidone (3A4 substrate)
" Quetiapine (3A4 substrate)

Moderate and higher potential interactions are noted in parentheses. MAO, monoamine oxidase.
a
Coadministration with CYP1A2 inhibitors (e.g., cimetidine, ciprofloxacin and other fluoroquinolone antimicrobials, ticlopidine) should be avoided because
serum antidepressant levels will be higher, leading to increased potential for side effects.
b
Also metabolized through the uridine diphosphate glucuronosyltransferase (UGT) pathway.
c
Precautions similar to those of older MAO inhibitors. Avoid coadministration of other antidepressants, serotonergic drugs (e.g., meperidine), and sympathomimetic drugs (e.g., pseudoephedrine, stimulants).
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Similarly, CANMAT does not recommend routine therapeutic drug-level monitoring (TDM) for second-generation
antidepressants because the poor correlation between blood
antidepressant levels and clinical response limits TDM utility. Pharmacogenetic testing and/or TDM may be helpful in
individual circumstances, including inability to tolerate minimum doses (i.e., to detect poor metabolizers), repeated failure to respond to high doses (i.e., to detect ultrarapid
metabolizers), and to detect nonadherence.

3.14. How Long Do You Wait for a Response
from an Antidepressant?
Early improvement (defined as >20%-30% reduction from
baseline in a depression rating scale after 2-4 weeks) is correlated with response and remission at 6 to 12 weeks.79 The lack
of early improvement at 2 to 4 weeks is also a predictor of later
antidepressant nonresponse/nonremission. However, there is
only low-quality evidence to support early switching at 2 or
4 weeks for nonimprovers to an initial antidepressant.80,81
CANMAT recommends increasing the antidepressant dose for
nonimprovers at 2 to 4 weeks if the medication is tolerated and
switching to another antidepressant if tolerability is a problem.

3.15. How Long Do You Continue an Antidepressant?
The CANMAT guidelines identify 2 phases of depression
treatment: an acute phase (getting to symptomatic remission)
and a maintenance phase (preventing relapse and recurrence)
(see Section 13). The 2009 guidelines recommended that
patients maintain treatment with antidepressants for 6 to 9
months after achieving symptomatic remission, while those
with risk factors for recurrence extend antidepressant treatment to 2 years or more.82 New evidence continues to support this recommendation for antidepressant maintenance. A
meta-analysis found significant benefit of antidepressants
over placebo in maintenance studies of 1 to 12 months (72
trials, N ¼ 14450) and #12 months (35 trials, N ¼ 7253).83
Similarly, a review of all 16 maintenance RCTs (N > 4000)
submitted to the Food and Drug Administration (FDA) found
a 2-fold difference in recurrence during 24- to 52-week
follow-up with antidepressants versus placebo (18% vs
37%, respectively).84 The drug-placebo benefit also narrowed after 6 months, consistent with meta-analyses showing higher relapse/recurrence risk when antidepressants are
discontinued within 6 months.85
Few RCTs have specifically evaluated risk factors to
guide longer term treatment. In 1 study, patients with recurrent MDD were less likely to experience recurrence and
more likely to have improved psychosocial outcomes with
2 years of maintenance treatment with venlafaxine ER versus 1 year.86 The recommendation to extend maintenance
treatment to 2 years or beyond in the presence of clinical
risk factors (Table 10) is based on Level 3 and 4 Evidence.
Discontinuation symptoms, described by the FINISH
mnemonic (flu-like symptoms, insomnia, nausea, imbalance,
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Table 10. Risk Factors to Consider Longer Term (2 Years or
Longer) Maintenance Treatment with Antidepressants (Level 3 and
4 Evidence).
"
"
"
"
"
"

Frequent, recurrent episodes
Severe episodes (psychosis, severe impairment, suicidality)
Chronic episodes
Presence of comorbid psychiatric or other medical conditions
Presence of residual symptoms
Difficult-to-treat episodes

sensory disturbances, hyperarousal), may be experienced by
up to 40% of patients when antidepressants are stopped
abruptly.87,88 These are generally mild and transient, but
more severe symptoms have been described. Immediaterelease formulations of paroxetine and venlafaxine are the
most likely to be associated with discontinuation effects
while long half-life agents such as fluoxetine and vortioxetine are the least likely.89 Unless there are clinical reasons
otherwise, we recommend slowly tapering the dose over
several weeks when discontinuing antidepressants.

3.16. How Do You Manage Inadequate Response
to an Antidepressant?
Figure 2 shows an algorithm for inadequate response to an
initial antidepressant. If a patient has partial (e.g., 25%-49%
reduction in symptom scores) or no response (e.g., <25%
reduction) to the initial treatment, clinicians should ensure the
treatment is optimized.90,91 There is substantial evidence that
many patients receive subtherapeutic doses and/or inadequate
duration of treatment, and up to 20% may have poor adherence.92 The clinician should then reevaluate the diagnosis and
consider treatment issues that may be affecting response.93
Psychotherapy and neurostimulation approaches should also
be considered for patients with an inadequate antidepressant
response (see Section 294 and Section 495 respectively).
Research on strategies for inadequate response to an initial antidepressant has been hampered by a lack of consensus
on the concept and definition of treatment-resistant depression (TRD). The most commonly employed definition is
inadequate response to 2 or more antidepressants.91 However, this definition does not take into account adjunctive
strategies, nor does it differentiate between patients who
have had partial response versus those who have had no
response. Additionally, few studies address residual symptoms (e.g., #50% improvement but symptom score is not in
remission range).
In 2012, the United States Agency for Healthcare
Research and Quality (AHRQ) published a comparative
effectiveness review examining the various strategies to treat
depression following inadequate response to an SSRI.96 It
concluded there was insufficient evidence to differentiate
between monotherapy switch within the SSRI class or
switching to a non-SSRI agent. There was low strength of
evidence, indicating that augmenting with an atypical
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a first-line
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4

3

Yes
Switch to a secondline or third-line
an!depressant
(Table 3)

Switch to
an!depressant with
superior eﬃcacy
(Table 6)

Add an adjunc!ve
medica!on
(Table 11)

5
Early
improvement
a$er 2-4
weeks?

No

Yes

Con!nue treatment
for 6-8 weeks

❶

Symptom
remission?

No
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No

Maintain treatment
for 6-9 months

Yes
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Figure 2. Summary algorithm for managing inadequate response to an antidepressant. (1) Monitor outcomes using measurement-based
care. (2) Depending on tolerability, first optimize antidepressant by increasing dose. (3) For early treatment resistance, consider adjunctive
use of psychological and neurostimulation treatments. (4) After failure of 1 or more antidepressants, consider switch to a second-line or
third-line antidepressant. (5) For more resistant depressions, consider longer evaluation periods for improvement. (6) Depending on
tolerability, increase dose if not at maximal doses. (7) For more chronic and resistant depressions, consider a chronic disease management
approach, with less emphasis on symptom remission and more emphasis on improvement in functioning and quality of life.
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antipsychotic was more effective than antidepressant monotherapy. There was also insufficient evidence about the benefits of individual atypical antipsychotics or other adjunctive
agents. The following questions summarize subsequent evidence for these strategies.

3.17. How Effective Are Switching Strategies?
The 2009 CANMAT guidelines summarized evidence showing that switching nonresponders to another antidepressant
results in good response and remission rates. Studies with
newer antidepressants support this finding. Switching has
also been studied as a control condition in RCTs of adjunctive treatments, with several studies demonstrating benefit of
the switch compared to placebo.97,98 However, there are few
RCTs comparing a switch strategy to continuing the same
antidepressant. A systematic review identified only 3 RCTs
(N ¼ 495), all of which investigated adjunctive strategies as
the primary aim but included conditions for switching to a
new antidepressant and continuing on the original antidepressant.99 There were no differences in response or remission rates between switch and continuing strategies and no
consistent evidence of differential efficacy between switching within class (e.g., from one SSRI to another SSRI) or
across classes of antidepressants.99
The value of switching between classes or within classes
of antidepressants remains controversial.100 A previous
meta-analysis (4 studies, N ¼ 1496) found a modest, but
statistically significant, remission advantage for patients on
an SSRI switched to an antidepressant in a different class
(bupropion, mirtazapine, venlafaxine) versus a second SSRI
trial (28% vs. 23.5%, respectively).101 These results are difficult to interpret because specific antidepressants have
shown superior efficacy within both SSRI and non-SSRI
classes (see 3.6., ‘‘How Do Second-Generation Antidepressants Compare in Efficacy?’’). Consequently, CANMAT
continues to recommend switching to an antidepressant with
evidence of superior efficacy (Table 5).

3.18. How Effective Are Adjunctive Strategies?
An adjunctive strategy refers to the addition of a second
medication to an initial medication. The term adjunctive is
preferred over terms such as combination (adding a second
antidepressant to the first) or augmentation (adding another
medication that is not an antidepressant, e.g., triiodothyronine) because some augmentation agents (e.g., lithium, quetiapine) also have antidepressant effects as monotherapy.
Recommendations for adjunctive agents are based on efficacy and tolerability (Table 11). A network meta-analysis of
RCTs (48 trials, N ¼ 6654) examined the comparative adjunctive effects of aripiprazole, bupropion, buspirone, lamotrigine, lithium, methylphenidate, olanzapine, pindolol,
quetiapine, risperidone, and thyroid hormone with each other
and with placebo.102 Only aripiprazole, lithium, quetiapine,
and triiodothyronine were more effective than placebo, with
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stronger efficacy estimates for aripiprazole and quetiapine
than for lithium and thyroid hormone.102 There were no significant differences between the active treatments, but the
network meta-analysis was limited due to few head-to-head
comparisons, which reduces the power of indirect comparisons and the reliability of the results. This is apparent when
examining the evidence base for lithium and triiodothyronine
relative to other agents (summarized below).
Atypical antipsychotics. Adjunctive treatment with atypical
antipsychotic medications has the most consistent evidence
for efficacy in TRD. Four independent meta-analyses103-106
comprising 12 to 17 trials (N ¼ 3208-3807) and a network
meta-analysis107 (18 trials, N ¼ 4422) all found superior
efficacy when compared to placebo for adjunctive aripiprazole, olanzapine, quetiapine, and risperidone, with small to
medium effect sizes. The network meta-analysis did not find
evidence for differences in efficacy among the atypical antipsychotics studied.107 Although not included in these metaanalyses, placebo-controlled RCTs have also shown efficacy
for adjunctive brexpiprazole108,109 and for ziprasidone.110
All the meta-analyses and RCTs also found evidence for
worse tolerability compared to placebo.
Antidepressants. The adjunctive strategy of adding another
antidepressant to an existing one for TRD was examined
in a systematic review, but only 5 placebo-controlled RCTs
(N ¼ 565) were identified: 3 trials with mirtazapine/mianserin and 2 trials with low-dose desipramine added to an
SSRI.111 The studies were too heterogeneous to conduct a
meta-analysis, but there was a signal for efficacy of adjunctive mirtazapine/mianserin.111 A meta-analysis (23 studies,
N ¼ 2435) focusing on adverse effects found that adjunctive
antidepressant use was associated with increased side effects
compared to monotherapy, especially when adding mirtazapine/mianserin or TCAs to SSRIs.112
Combinations of antidepressants have also been investigated as comedications in the initial treatment of MDD.
While initial pilot studies were encouraging,113,114 largesample RCTs found no differences in efficacy with the combination of bupropion þ escitalopram over each agent
alone115 or with the combinations of escitalopram þ bupropion SR and mirtazapine þ venlafaxine XR over escitalopram alone.116 In addition, adverse effects were higher in the
combination treatments. A combination of antidepressants at
initiation of treatment is not recommended.
Other medications. A systematic review of lithium augmentation trials concluded that it was effective but acknowledged that extant studies mostly involved lithium in
combination with TCAs in trials with small sample
sizes. 117 This was highlighted in a meta-analysis of
placebo-controlled RCTs (9 trials, N ¼ 237) that identified
only 3 trials (N ¼ 74) of adjunctive lithium with SSRIs118;
while the overall comparison and the SSRI-only comparison were both significant, the confidence intervals were
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Table 11. Recommendations for Adjunctive Medications for Nonresponse or Partial Response to an Antidepressant.
Recommendation

Adjunctive Agent

Level of Evidence

Dosing

First line

Aripiprazole
Quetiapine
Risperidone

Level 1
Level 1
Level 1

2-15 mg
150-300 mg
1-3 mg

Second line

Brexpiprazolea
Bupropion
Lithium
Mirtazapine/mianserin
Modafinil
Olanzapine
Triiodothyronine

Level
Level
Level
Level
Level
Level
Level

1-3 mg
150-300 mg
600-1200 mg (therapeutic serum levels)
30-60 mg
100-400 mg
2.5-10 mg
25-50 mcg

Third line

Other antidepressants
Other stimulants (methylphenidate,
lisdexamfetamine, etc.)
TCAs (e.g., desipramine)
Ziprasidone

Level 3
Level 3

Various
Various

Level 2
Level 3

Various
20-80 mg bid

Experimental

Ketamine

Level 1

0.5 mg/kg, single intravenous doseb

Not recommended

Pindolol

Level 1 (lack of efficacy)

Not applicable

1
2
2
2
2
1
2

TCA, tricyclic antidepressant.
a
Newly approved since the 2009 Canadian Network for Mood and Anxiety Treatments (CANMAT) guidelines.
b
For acute treatment.

wide, indicating Level 2 Evidence for efficacy. There have
been no studies of triiodothyronine augmentation since the
systematic review in 2008 that identified only 2 placebocontrolled RCTs. 119 The STAR*D trial, although not
placebo-controlled, is the largest RCT (N ¼ 142) to
compare the 2 strategies.120 There were no significant
differences in remission rates, but triiodothyronine was
better tolerated than lithium and had lower dropout rates.
A meta-analysis of modafanil, an atypical stimulant, in
MDD identified 4 trials (N ¼ 568), but only 2 (N ¼ 211)
were adjunctive studies. 121 After excluding an outlier
study, there was only marginal evidence for efficacy in
modafinil-treated patients compared to placebo on both
response and remission rates. Adverse effects did not
appear to differ from placebo.121 Two placebo-controlled
RCTs of lisdexamfetamine, a stimulant, found evidence of
efficacy as an adjunctive agent for partial responders to
SSRIs 122,123 ; however, 2 unpublished phase III trials
(N ¼ 830) of adjunctive lisdexamfetamine were negative,
and the clinical development program was discontinued.124
To date, other stimulants (e.g., methylphenidate) have only
negative studies.125
Several meta-analyses have shown that single doses of
intravenous ketamine, which preferentially target
N-methyl-D-aspartate (NMDA) receptors, have rapid antidepressant effects in TRD.126-128 However, ketamine is
associated with psychotomimetic adverse effects, carries
potential for abuse, and still has very limited data on safety
and efficacy with longer term use.126,129,130 CANMAT
considers ketamine an experimental treatment and recommends its use be limited to academic depression treatment
centres.

A meta-analysis (5 trials, N ¼ 154) examined adjunctive
use of the beta-blocker pindolol. There was no significant
benefit for pindolol versus placebo in combination with
SSRI therapy and no differences in tolerability or safety
between the 2 groups.131 Pindolol is not recommended as
an adjunct treatment.

3.19. How Do you Choose between Switching to
Another Antidepressant and Adding an Adjunctive
Agent?
An RCT (N ¼ 101) found that adjunctive aripiprazole was
superior to antidepressant switch on efficacy outcomes,
including response and remission.132 In a retrospective comparison of the STAR*D switch and adjunctive studies,
patients who tolerated citalopram and who had partial
response were more likely to benefit from adjunctive strategies compared to switching.133 A few studies have addressed
residual symptoms, such as fatigue or sexual dysfunction.134,135 However, there is no consistent evidence to support specific adjunctive agents to target specific residual
symptoms or side effects.
In summary, given the limited evidence, a pharmacologic
approach for TRD would include diagnostic reevaluation,
consideration of previous medication trials (including degree
of response and tolerability), rational use of adjunctive medications, discontinuation of medications that have not been
beneficial, and careful monitoring of symptoms, side effects,
and functioning to evaluate outcomes. The decision between
switching and adjunctive strategies should be individualized
based on clinical factors (Table 12).
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Table 12. Factors to Consider in Choosing between Switching to
Another Antidepressant Monotherapy or Adding an Adjunctive
Medication (Level 3 Evidence).
Consider switching to another antidepressant when:
" It is the first antidepressant trial.
" There are poorly tolerated side effects to the initial
antidepressant.
" There is no response (<25% improvement) to the initial
antidepressant.a
" There is more time to wait for a response (less severe, less
functional impairment).
" Patient prefers to switch to another antidepressant.
Consider an adjunctive medication when:
" There have been 2 or more antidepressant trials.
" The initial antidepressant is well tolerated.
" There is partial response (>25% improvement) to the initial
antidepressant.
" There are specific residual symptoms or side effects to the
initial antidepressant that can be targeted.
" There is less time to wait for a response (more severe, more
functional impairment).
" Patient prefers to add on another medication.
a

For the initial antidepressant trial. In subsequent trials, lack of response
(<25% improvement) may not be a factor for choosing between switch and
adjunctive strategies.

3.20. How Do You Manage Persistent and Chronic
Depression?
The DSM-5 has added a new diagnosis of persistent depressive disorder (PDD) that subsumes the DSM-IV diagnoses of
dysthymic disorder and chronic MDD (see Section 13). A
systematic review and network meta-analysis examined efficacy (response) and acceptability (all-cause discontinuation)
of treatments for PDD (depression >2 years’ duration) with a
network of 45 RCTs (N ¼ 5804) involving 28 drugs.136 Most
of the studied drugs were more effective than placebo,
including fluoxetine, paroxetine, sertraline, moclobemide,
and imipramine, with no differences in acceptability compared to placebo. The only differences between treatments
were superior efficacy of sertraline over imipramine and
superior acceptability of moclobemide over fluoxetine.136
These results confirmed a meta-analysis (20 trials, N ¼
2918) of chronic depression showing that SSRIs were similar
in efficacy but superior in tolerability compared with TCAs.137
The network meta-analysis also identified differences in
effects between combined psychotherapy þ medication and
medication-only studies in dysthymia studies compared to
studies of chronic MDD, suggesting that the new diagnosis
of PDD may not have homogeneous treatment response.136
Although there are positive results in treating chronic
depression and PDD with antidepressants, some experts have
argued that patients with repeated treatment failures and a
chronic course of depression require a chronic disease management approach (i.e., with less emphasis on remission of
symptoms and cure, greater emphasis on improving functioning and quality of life, and greater use of psychotherapeutic and nonmedication treatments).138
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3.21. What Novel Treatments Are Being Investigated?
The link between the rapid antidepressant effect of ketamine
and the glutamate system has stimulated drug development
on related compounds, including esketamine (the Senantiomer of ketamine, delivered intranasally),139 lanicemine, and memantine. 140 Other promising compounds
include GluN2B antagonists (e.g., CERC-301)141; GLYX13, which targets the glycine coagonist site on the NMDA
receptor142; and basimglurant, which targets the metabotropic glutamate (mGlu) receptors.143 Other potential candidates for antidepressant actions include drugs that target
the endocannabinoid system and drugs with neuroplasticity
mechanisms, which are thought to play a role in sustained
antidepressant effects.144
Preliminary studies have shown promise for several currently available medications with diverse effects. In a metaanalysis (4 studies, N ¼ 150) of adjunctive celecoxib, higher
response and remission rates and lower dropout rates were
reported with the NSAID compared to placebo.145 In contrast, a subsequent small trial (N ¼ 30 female patients with
first episode of MDD) did not demonstrate efficacy of
adjunctive celecoxib with sertraline.146 Preliminary studies
of pramipexole, a dopaminergic D2, D3, and D4 receptor
agonist that has evidence for efficacy in bipolar depression,147 found some benefit in TRD.148,149 Other investigational drugs for MDD include novel atypical antipsychotics
such as cariprazine.150
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Abstract
Background:The Canadian Network for Mood and Anxiety Treatments (CANMAT) conducted a revision of the 2009
guidelines by updating the evidence and recommendations. The scope of the 2016 guidelines remains the management of
major depressive disorder (MDD) in adults, with a target audience of psychiatrists and other mental health professionals.
Methods:Using the question-answer format, we conducted a systematic literature search focusing on systematic reviews and
meta-analyses. Evidence was graded using CANMAT-defined criteria for level of evidence. Recommendations for lines of
treatment were based on the quality of evidence and clinical expert consensus. ‘‘Neurostimulation Treatments’’ is the fourth of
six sections of the 2016 guidelines.
Results:Evidence-informed responses were developed for 31 questions for 6 neurostimulation modalities: 1) transcranial
direct current stimulation (tDCS), 2) repetitive transcranial magnetic stimulation (rTMS), 3) electroconvulsive therapy (ECT),
4) magnetic seizure therapy (MST), 5) vagus nerve stimulation (VNS), and 6) deep brain stimulation (DBS). Most of the
neurostimulation treatments have been investigated in patients with varying degrees of treatment resistance.
Conclusions:There is increasing evidence for efficacy, tolerability, and safety of neurostimulation treatments. rTMS is now a
first-line recommendation for patients with MDD who have failed at least 1 antidepressant. ECT remains a second-line
treatment for patients with treatment-resistant depression, although in some situations, it may be considered first line.
Third-line recommendations include tDCS and VNS. MST and DBS are still considered investigational treatments.
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In 2009, the Canadian Network for Mood and Anxiety Treatments (CANMAT), a not-for-profit scientific and educational organization, published a revision of evidence-based
clinical guidelines for the treatment of depressive disorders.1
CANMAT has updated these guidelines in 2016 to reflect
new evidence in the field.
The scope of these guidelines remains the management of
adults with unipolar major depressive disorder (MDD).
CANMAT, in collaboration with the International Society
for Bipolar Disorders, has published separate guidelines for
bipolar disorder.2 This section on ‘‘Neurostimulation Treatments’’ is 1 of 6 guidelines articles; other sections of the
guidelines will expand on disease burden and principles of
care, psychological treatments, pharmacological treatments,
complementary and alternative medicine treatments, and
special populations. These recommendations are presented
as guidance for clinicians who should consider them in context of individual patients and not as standards of care.
Neurostimulation, or neuromodulation, is an expanding
area of research and clinical interest, driven in part by the
increasing knowledge base on the neurocircuitry of depression. Neurostimulation treatments use electrical or magnetic stimulation targeting specific brain regions with
noninvasive techniques, such as transcranial direct current
stimulation (tDCS), repetitive transcranial magnetic stimulation (rTMS), electroconvulsive therapy (ECT), and magnetic seizure therapy (MST), as well as invasive surgical
techniques, such as vagus nerve stimulation (VNS) and
deep brain stimulation (DBS). Most of these neurostimulation treatments have been studied and are used in patients
with treatment-resistant depression (TRD) who have failed
to respond to standard treatments.

Methods
The full methods have been previously described,3 but in
summary, relevant studies in English published from January 1, 2009, to December 31, 2015, were identified using
computerized searches of electronic databases (PubMed,
PsychInfo, Cochrane Register of Clinical Trials), inspection
of bibliographies, and review of other guidelines and major
reports. Each recommendation includes the level of evidence
for each graded line of treatment, using specified criteria
(Table 1). The level of evidence criteria now reflect the
primacy of meta-analysis because of its increasing use in the
evaluation of evidence.
Table 2 presents the overall neurostimulation treatment
recommendations. More details for each modality are presented in the following questions. Because there is no consensus definition for TRD, we have specified the degree of
treatment resistance whenever possible.

Transcranial Direct Current
Stimulation (tDCS)
4.1. What Is tDCS and How Is It Delivered?
tDCS is a form of brain stimulation that delivers a continuous low-amplitude electrical current to a specified cortical
region using scalp electrodes. Anodal stimulation over the
cortex increases cortical excitability through depolarization
of neuronal membrane potential. By contrast, cathodal stimulation decreases cortical excitability through hyperpolarization of the membrane potential.4 Repeated use of tDCS
may lead to neuroplasticity effects similar to long-term
potentiation and/or long-term depression, perhaps mediated
via N-methyl-D-aspartate receptor-dependent mechanisms.4
Potential advantages of tDCS include ease of use, low cost,
portability and potential for home-based use, ability for combination use with other treatments, and low potential for
adverse effects.

4.2. What Are the Delivery Parameters for tDCS?
There is no cohesive summary evaluating the optimal stimulus parameters, frequency, or duration of tDCS for the treatment of MDD. Studies to date have used an electrode
montage consisting of anodal stimulation over the left dorsolateral prefrontal cortex (DLPFC) with the cathode used as
a ground over a noncortical region or a montage combining
left DLPFC anodal stimulation with right DLPFC cathodal
stimulation.5 The exact frequency and duration of stimulation have not been established, but it seems that a minimum
stimulation with 2 milliamperes (mA) for at least 30 minutes
per day for 2 weeks is necessary to observe an antidepressant
effect.6 The largest randomized-controlled trial (RCT) to
date (N ¼ 120 in 4 conditions) using these parameters found
higher remission rates at 6 weeks when combining tDCS
with sertraline (47%) compared to tDCS (40%) or sertraline
alone (30%),7 which suggests that tDCS may have an additive or enhancing effect to other antidepressant treatments.8
Furthermore, preliminary data suggest that tDCS may also
enhance psychotherapeutic modalities.9

4.3. How Effective Is tDCS in Acute
and Maintenance Treatment of MDD?
Studies evaluating the efficacy of tDCS have demonstrated
mixed results. One meta-analysis (6 trials, N ¼ 200) found
no significant differences with tDCS compared to sham
treatments,10 while a subsequent meta-analysis (7 trials,
N ¼ 269) demonstrated modest differences between active
and sham conditions with a small overall effect size of 0.37.6
An individual patient-level meta-analysis (6 trials, N ¼ 289)
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Table 1. Criteria for Level of Evidence and Line of Treatment.
Criteria
Level of evidencea
1
Meta-analysis with narrow confidence intervals
and/or 2 or more RCTs with adequate
sample size, preferably placebo controlled
2
Meta-analysis with wide confidence intervals
and/or 1 or more RCTs with adequate
sample size
3
Small-sample RCTs or nonrandomized,
controlled prospective studies or case series
or high-quality retrospective studies
4
Expert opinion/consensus
Line of treatment
First line
Level 1 or Level 2 Evidence, plus clinical supportb
Second line
Level 3 Evidence or higher, plus clinical supportb
Third line
Level 4 Evidence or higher, plus clinical supportb
RCT, randomized controlled trial.
a
Note that Level 1 and 2 Evidence refer specifically to treatment studies in
which randomized comparisons are available. Recommendations involving
epidemiological or risk factors primarily arise from observational studies,
and hence the highest level of evidence is usually Level 3. Higher order
recommendations (e.g., principles of care) reflect higher level judgement
of the strength of evidence from various data sources and therefore are
primarily Level 4 Evidence.
b
Clinical support refers to application of expert opinion of the CANMAT
committees to ensure that evidence-supported interventions are feasible
and relevant to clinical practice. Therefore, treatments with higher levels of
evidence may be downgraded to lower lines of treatment due to clinical
issues such as side effects or safety profile.

found a similar effect size (b ¼ 0.347).11 The most recent
meta-analysis (10 trials, N ¼ 393) also found superiority for
tDCS over sham conditions with a small but significant
effect size (g ¼ 0.30).5 There are no controlled studies of
tDCS for maintenance treatment or relapse prevention. History of treatment resistance has been associated with poorer
responses to tDCS.5,6,11
tDCS is thus recommended as a third-line treatment
for MDD. It has Level 2 Evidence for acute efficacy
(Table 2), but given the small number of studies with
heterogeneous methodologies and the inconsistent results
from meta-analyses, further research is needed to establish the optimal parameters of stimulation and the efficacy of tDCS as monotherapy or combination therapy for
acute treatment of MDD.

4.4. What Are the Side Effects Associated with tDCS?
Most studies have found that tDCS is well tolerated. Reddening of the skin, itching, burning, heat, and tingling sensations at the site of stimulation are the most common reported
adverse events with tDCS in more than half of patients.5,6
Headaches, blurred vision, ringing in the ears, brighter or
illuminated vision, fatigue, nausea, mild euphoria, reduced
concentration, disorientation, insomnia, and anxiety have
also been reported but at low rates with minimal difference
between active and sham stimulation. 5 In the RCT
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examining tDCS and sertraline 50 mg/d, hypomania (3
patients, 10%) and mania (2 patients, 7%) were reported with
the combined treatment compared to tDCS and sertraline
alone (both with hypomania reported in 1 patient, 3%).7
Adverse effects have not led to differences in dropout rates
(*3%) between active and sham conditions across the
RCTs.5,6 There are no studies examining safety and tolerability over long-term use.

Repetitive Transcranial Magnetic
Stimulation (rTMS)
4.5. What Is rTMS and How Is It Delivered?
rTMS uses powerful (1.0-2.5 Tesla), focused magnetic field
pulses to induce electrical currents in neural tissue noninvasively, via an inductor coil placed against the scalp.12 Therapeutic rTMS is usually delivered by a trained technician or
nurse, under physician supervision. Unlike ECT, no anaesthesia is required. The therapeutic mechanism of rTMS is
still under investigation, with mechanisms proposed at both
cell-molecular and network levels.13
Standard protocols deliver rTMS once daily, 5 days/week
(Table 3). Three-times-weekly stimulation has been reported
as similarly effective, albeit with slower improvement and a
similar number of sessions required overall.14 ‘Accelerated’
protocols with multiple daily sessions (2-10/days) are being
explored to complete the course more rapidly.15,16
Repeated rTMS sessions can exert therapeutic effects
lasting several months. Clinical trials and naturalistic studies
have found maximal effects at 26 to 28 sessions.17,18 Clinical
experience concurs in suggesting 20 sessions before declaring treatment failure, with extension to 25 to 30 sessions if
improvements occur. There is currently no validated biomarker for predicting rTMS outcome in individuals 19 and
limited evidence for clinical features to suggest rTMSresponsive depression.

4.6. What Are the Delivery Parameters for rTMS?
rTMS parameters include stimulation intensity, frequency,
pattern, and site (Table 3). Conventional figure-8 or circular
rTMS coils can target brain regions 1 to 4 cm deep to
the scalp; helmet-shaped ‘deep’ rTMS coils can stimulate
slightly deeper structures. For coil navigation, magnetic resonance imaging (MRI) guidance is the most precise method;
however, scalp-based navigation is most common. Stimulus
intensity is based on individually determined resting motor
threshold (RMT, minimum intensity to elicit muscle twitches
at relaxed upper or lower extremities, by visual inspection or
electromyography). The most common intensity in all trials to
date is 110% RMT20; most recent large trials have employed
120% RMT. Stimulation above this level falls outside conventional safety guidelines.21 Newer theta-burst stimulation
(TBS) protocols are more commonly delivered at lower intensities (e.g., 70%-80% active motor threshold).

564

The Canadian Journal of Psychiatry 61(9)

Table 2. Summary of Neurostimulation Treatment Recommendations for Major Depressive Disorder.
Neurostimulation

Overall Recommendation

rTMS
ECT

First line (for patients who have failed at least 1 antidepressant)
Second line
First line in some clinical situations (see Table 5)
Third line
Third line
Investigational
Investigational

tDCS
VNS
DBS
MST

Acute
Efficacy

Maintenance
Efficacy

Safety and
Tolerability

Level 1
Level 1

Level 3
Level 1

Level 1
Level 1

Level 2
Level 3
Level 3
Level 3

Level 3
Level 2
Level 3
Not known

Level 2
Level 2
Level 3
Level 3

DBS, deep brain stimulation; ECT, electroconvulsive therapy; MST, magnetic seizure therapy; rTMS, repetitive transcranial magnetic stimulation; tDCS,
transcranial direct current stimulation; VNS, vagus nerve stimulation.

Table 3. Summary of Treatment Parameters for Repetitive
Transcranial Magnetic Stimulation (rTMS).

Table 4. Recommendation for rTMS Stimulation Protocols.

Intensity, frequency, and site
$ Stimulate at 110%-120% of resting motor threshold
(70%-80% for theta-burst stimulation) (Level 1)
$ Select stimulation frequency and site (Table 4)
Treatment course
$ Perform stimulation 5 times weekly (Level 1)
$ Deliver initial course until symptom remission is achieved,
up to 20 sessions (4 weeks) (Level 1)
$ Extend course to 30 sessions (6 weeks) in responders who
have not achieved symptom remission (Level 3)
Maintenance course
$ Use rTMS as needed to maintain response (Level 3)

Recommendation

Different stimulation frequency and patterns exert different effects. Conventionally, high-frequency rTMS (5-20 Hz)
is considered excitatory, while low-frequency stimulation
(1-5 Hz) is inhibitory. Conventional stimulation is delivered
in 2- to 10-second trains at 10- to 60-second intervals, in 15to 45-minute sessions. TBS protocols require only 1 to 3
minutes of stimulation and may achieve comparable or
stronger effects.22 Intermittent TBS (iTBS) is considered
excitatory and continuous TBS (cTBS) inhibitory.

4.7. How Effective Is rTMS as an Acute
Antidepressant Therapy?
More than 30 systematic reviews and meta-analyses have
been conducted on rTMS in depression, with most studies
involving patients with some degree of treatment resistance
(i.e., having failed at least 1 or 2 antidepressant trials). Overall, rTMS is considered a first-line treatment for MDD for
patients who have failed at least 1 antidepressant treatment
(Table 2). Table 4 lists recommendations for rTMS stimulation protocols.
Both high-frequency ("10 Hz) rTMS of the left DLPFC
and low-frequency (#1 Hz) rTMS of the right DLPFC have
demonstrated efficacy in numerous meta-analyses,20,23-25
with no differences in outcomes between them.20 Hence,

First line
High-frequency rTMS to left DLPFC
Low-frequency rTMS to right DLPFC
Second line
Bilateral rTMS to DLPFC (left high-frequency and
right low-frequency)
Low-frequency rTMS to right DLPFC
(in nonresponders to high-frequency
left DLPFC-rTMS) or high-frequency rTMS to
left DLPFC (in nonresponders to low-frequency
right DLPFC-rTMS)
TBS protocols
Intermittent TBS to left DLPFC
Left intermittent and right continuous TBS to
DLPFC
Intermittent TBS to bilateral DMPFC
Third line
High-frequency rTMS to bilateral DMPFC

Level of
Evidence
Level 1
Level 1
Level 1
Level 3

Level 3

Level 3

DLPFC, dorsolateral prefrontal cortex; DMPFC, dorsomedial prefrontal
cortex; rTMS, repetitive transcranial magnetic stimulation; TBS, thetaburst stimulation.

both high-frequency left DLPFC and low-frequency right
DLPFC are first-line rTMS protocol recommendations.
Low-frequency rTMS has the advantage of shorter treatment
time. Published studies also suggest that nonresponders to
high-frequency left DLPFC rTMS may respond to lowfrequency right DLPFC rTMS17 and vice versa.26 Hence, a
second-line recommendation is to switch nonresponders to
the other stimulation protocol.
Bilateral stimulation combines high-frequency left and
low-frequency right DLPFC rTMS and has not shown superiority over unilateral rTMS in meta-analyses.27-29 Because
bilateral stimulation requires more intensive setup without
efficacy or safety advantages, it is considered a second-line
rTMS protocol.
The efficacy of rTMS is established even in patients with
TRD defined by stringent criteria. 30 The most recent
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meta-analysis of high-frequency left DLPFC rTMS for TRD
(23 trials, N ¼ 1156) found significant efficacy of rTMS
over sham, with a weighted mean difference of 2.31 and
an effect size of 0.33.31 For left DLPFC rTMS, RCTs with
adequate sessions (20-30) and treatment durations of 4
weeks or more achieved *40% to 55% response and
*25% to 35% remission rates, and a real-world effectiveness study reported 58% response and 37% remission
rates.18 Similarly, a meta-analysis (8 trials, N ¼ 263) found
that low-frequency right DLPFC rTMS had superior remission rates compared to sham (35% vs. 10%, respectively,
P < 0.0001).32
Excitatory rTMS of the dorsomedial prefrontal cortex
(DMPFC) has shown antidepressant effects in a small
sham-controlled trial (N ¼ 45 in 3 conditions)33 and several
larger case series.22,34,35 The sham-controlled RCT directly
compared DMPFC- and DLPFC-rTMS, reporting slightly
better outcomes for DMPFC-rTMS.33 A large case series
(N ¼ 98) of open-label DMPFC-rTMS reported 50%
response and 36% remission rates, not significantly different
from iTBS (N ¼ 87).22 Based on this Level 3 Evidence,
stimulation to bilateral DMPFC is recommended as a
third-line rTMS protocol.
Randomized pilot studies of TBS protocols for DLPFC
have shown superiority over sham for left iTBS36 but not for
right cTBS,36,37 while bilateral stimulation (left iTBS and
right cTBS) had positive results in one study36 but not in
another.38 For TBS of bilateral DMPFC, a retrospective case
series found that iTBS achieved equivalent outcomes to longer conventional 10-Hz rTMS protocols.22 Randomized
comparisons of conventional rTMS and TBS are in progress
but have not yet been published. Hence, TBS protocols are
recommended as second line with Level 3 Evidence (Table 4).

4.8. How Effective Is Maintenance Treatment
Post-rTMS?
Without maintenance treatment, relapse is common following successful rTMS. One naturalistic study (N ¼ 204)
reported median relapse time at 120 days, with relapse rates
of 25%, 40%, 57%, and 77% at 2, 3, 4, and 6 months,
respectively.39 With maintenance rTMS, long-term outcomes appear more favourable. In a naturalistic study (N
¼ 257), maintenance rTMS sessions as needed over 12
months sustained remission in 71% of rTMS remitters and
response in 63% of rTMS responders.40 Another study found
that without maintenance, 38% of rTMS responders relapsed
within 24 weeks, at a mean of 109 days posttreatment.41
With reintroduction of rTMS as needed, 73% met response
and 60% met remission criteria at 24 weeks.41
Various rTMS maintenance schedules have been proposed. An observational study (N ¼ 59) compared a 20week gradual taper of maintenance rTMS (from 3 sessions/
week down to 1 session/month) to no maintenance; relapse
rates were 38% with maintenance versus 82% without maintenance.42 Another study (N ¼ 35) provided 5 ‘clustered’
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maintenance sessions over 3 days, once monthly, extending
relapse times to a mean 10.8 months among the 25 patients
who relapsed.43 As yet, there is insufficient evidence to support any one particular schedule of maintenance sessions
over another.

4.9. How does rTMS Compare to ECT?
rTMS and ECT differ in mechanism, tolerability, and acceptability by patients and may be best understood as complementary rather than competing techniques. That said, several
meta-analyses28,31,44-46 evaluating a similar number of studies have consistently found that rTMS is less effective than
ECT, particularly in patients with psychosis.44 The most
comprehensive meta-analysis (9 trials, N ¼ 425) found significant superiority of ECT over left DLPFC rTMS in
response and remission rates but no significant difference
in weighted mean difference, in contrast to the other metaanalyses that found large differences in favour of ECT for all
outcomes.28,31,45,46 Likewise, rTMS response rates are poor
in patients where ECT has failed.35 These findings indicate
that rTMS should be considered prior to pursuing ECT and
that patients who have not responded to ECT are unlikely to
respond to rTMS.

4.10. What Are the Adverse Effects Associated with
rTMS?
The most common adverse effects for rTMS are scalp pain
during stimulation (*40%) and transient headache after stimulation (*30%), both of which diminish steadily over
treatment, typically respond to over-the-counter analgesia,
and result in low rates of discontinuation.47,48
The cognitive safety profile of rTMS appears benign. A
systematic review (22 studies, N ¼ 659) of cognitive performance with rTMS found no worsening in cognitive domains
but also little evidence of improvement, with no differences
in cognitive performance between active rTMS and sham
conditions.49
The most serious rTMS adverse event is seizure induction. To date, fewer than 25 cases of rTMS-induced seizure
have been reported worldwide.50 Seizure incidence with
rTMS is estimated at *0.01% to 0.1% versus 0.1% to
0.6% on antidepressant medications and 0.07% to 0.09%
spontaneous incidence in the general population. Highfrequency rTMS is contraindicated in patients with a history
of seizures. Safety of low-frequency rTMS has been demonstrated in patients with epilepsy,21 but safety in patients with
depression and seizures has not been formally established.
Most rTMS practitioners currently consider a history of
seizures an absolute contraindication.
Consensus safety guidelines for therapeutic rTMS21 list
metallic hardware (e.g., cochlear implants, brain stimulators
or electrodes, aneurysm clips) anywhere in the head, except
the mouth, as an absolute contraindication. Relative contraindications include the presence of a cardiac pacemaker,
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implantable defibrillator, a history of epilepsy, or the presence of a brain lesion (vascular, traumatic, neoplastic, infectious, or metabolic).

4.11. Should rTMS be Combined with Other
Antidepressant Medications?
Most rTMS studies have delivered rTMS as an add-on to the
preexisting antidepressant regimen. There is no evidence that
discontinuing antidepressants prior to rTMS will improve outcomes. However, a meta-analysis (6 trials, N ¼ 392) found
that starting a new antidepressant with rTMS resulted in
higher response and remission rates than rTMS alone.51

Electroconvulsive Therapy (ECT)
4.12. What Is ECT and How Is It Delivered?
ECT is a therapeutic procedure that entails induction of a
seizure by applying an electrical stimulus to the brain. It is an
effective and well-established treatment method for depressive and other mental disorders. ECT is delivered in a controlled clinical setting, after induction of general anaesthesia
and application of a muscle relaxant. There are no absolute
contraindications for ECT. The following conditions may be
associated with an increased safety risk: space-occupying cerebral lesion, increased intracranial pressure, recent myocardial infarction, recent cerebral haemorrhage, unstable vascular
aneurysm or malformation, pheochromocytoma, and class 4
or 5 anaesthesia risk. The exact mechanism of action is still
under investigation, but the main hypotheses include seizureinduced changes in neurotransmitters, neuroplasticity, and
functional connectivity. For example, ECT can increase levels
of brain-derived neurotrophic factor (BDNF), which may contribute to the antidepressant effect.52
ECT is generally recommended as a second-line treatment for MDD because of adverse effects (Table 2), but ECT
can be considered a first-line treatment in some clinical
situations (Table 5).
Table 6 summarizes the recommendations for delivery of
ECT. Current treatment parameters for ECT include electrode
position, electrical intensity, and pulse width. The most common electrode placements are bilateral, either bitemporal
(BT) or bifrontal (BF), or right unilateral (RUL). The electrical intensity is based on the minimum intensity to produce a
generalized seizure, called the seizure threshold (ST). Bilateral treatments (both BT and BF) most often use 1.5 to 2.0
times ST and RUL 5 to 6 or even 8 times ST. A meta-analysis
(8 trials, N ¼ 617) found that BT, BF, and RUL have the same
efficacy but may adversely affect specific cognitive domains
differently.53 Both BF and RUL ECT are first-line recommendations, but BT is recommended as second line because of
higher rates of short-term cognitive adverse effects.
ECT generally uses brief pulse (BP) width, but in the past
decade, there has been clinical and research interest into
ultrabrief pulse width (UBP, pulse width below 0.5 ms) RUL
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Table 5. Clinical Indications for Electroconvulsive Therapy as a
First-Line Treatment for Major Depressive Disorder.
$
$
$
$
$
$
$
$
$

Acute suicidal ideation (Level 1)
Psychotic features (Level 1)
Treatment-resistant depression (Level 1)
Repeated medication intolerance (Level 3)
Catatonic features (Level 3)
Prior favourable response to ECT (Level 3)
Rapidly deteriorating physical status (Level 3)
During pregnancy, for any of the above indications (Level 3)
Patient preference (Level 4)

Table 6. Recommendations for Delivery of Electroconvulsive
Therapy.
Recommendation
First line
BP RUL (at 5-6 times seizure threshold)
BP BF (at 1.5-2.0 times seizure threshold)
Second line
UBP RUL (up to 8 times seizure threshold) or UBP BF
(at 1.5-2.0 times seizure threshold)
BP BT (at 1.5-2.0 times seizure threshold)
Twice-weekly ECT sessions have similar efficacy to
thrice-weekly but have longer duration of treatment
If no response to RUL after 4 to 6 treatments, switch
to bilateral ECT (BT or BF)
For maintenance pharmacotherapy post-ECT, use an
antidepressant that has not been tried prior to ECT
or nortriptyline plus lithium or venlafaxine plus lithium
Maintenance use of ECT is as effective as
pharmacotherapy in preventing relapse/recurrence
after an acute course of ECT

Level of
Evidence
Level 1
Level 1
Level 1
Level 1
Level 2
Level 3
Level 2

Level 2

BF, bifrontal; BP, brief pulse; BT, bitemporal; ECT, electroconvulsive therapy; RUL, right unilateral; UBP, ultrabrief pulse.

and bilateral treatments. UBP may be associated with less
short-term cognitive impairment and specifically the loss of
autobiographical memory.54 However, UBP may have slower
speed of improvement and require more treatments than BP.55
A systematic review56 concluded there was no advantage of
UBP over BP in RUL or bilateral ECT, and a meta-analysis
(6 trials, N ¼ 689) found that BP RUL had a small efficacy
advantage and required fewer treatments than UBP but led to
more cognitive impairment after an acute course.57 Hence,
UBP RUL is recommended as a second-line ECT treatment,
especially to minimize short-term cognitive impairment.
The number of ECT treatments required to achieve
response and/or remission, referred to as the index course,
ranges between 6 and 15. ECT is usually delivered 2 to 3
treatments per week during the index course. More than 3
treatments per week are not recommended, as they are associated with higher frequency of cognitive side effects. A
meta-analysis (8 studies, N ¼ 214) found that twiceweekly ECT had similar efficacy compared to thriceweekly ECT but had longer duration of treatment.58
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4.13. How Effective Is ECT as an Acute Treatment?
ECT is one of the most effective treatments for MDD.
Response rates can reach 70% to 80%, with remission rates
40% to 50% or higher, depending on the patient population
and type of stimulus used. For example, 1 multicentre RCT
(N ¼ 230) reported remission rates of 55% for RUL, 61% for
BF, and 64% for BT in a mixed sample of patients with
unipolar (77%) and bipolar (23%) depression.59 The strongest predictor of nonresponse to ECT is the degree of resistance to previous treatments. In patients with greater
degrees of resistance to pharmacological and psychological
treatments, response rates with ECT approximate 50%,
compared to 65% in patients without a previous treatment
failure.60 Highest response rates have also been observed
when patients are older, have psychotic features, have a
shorter episode duration, and, possibly, have lesser depressive severity.61
The relapse/recurrence rate following an acute course of
ECT, with or without maintenance treatment, is also high. A
meta-analysis of 32 studies from 1962 to 2013 (N ¼ 1706
patients) that assessed relapse rates following successful
treatment with ECT reported that relapse rates are highest
within the first 6 months post-ECT (37.7%).62 Even in those
receiving maintenance treatment post-ECT, relapse rates of
51.1% and 50.4% have been observed at 1 and 2 years,
respectively. Baseline medication resistance is not associated with relapse, but lower relapse rates have been observed
in cohorts with a greater percentage of psychotic patients and
older patients.62

4.14. How Effective Is Maintenance Treatment
Post-ECT?
Medications are most commonly used for maintenance after
an acute treatment course of ECT. The use of antidepressant
medication post-ECT reduced relapse rates by approximately half (relative risk of relapse on medication ¼
0.56).62 However, there has been little study of specific
medication strategies to minimize post-ECT relapse, and
there is no clear evidence of the superiority of a specific
antidepressant or class of medication. In RCTs, the combination of nortriptyline and lithium was superior to both nortriptyline monotherapy and placebo in reducing relapse
rates,63 and the combination of venlafaxine and lithium was
found to be equally efficacious as nortriptyline and
lithium.64 In summary, the recommendation for pharmacotherapy post-ECT is to use an antidepressant that has not
been tried prior to ECT, or nortriptyline plus lithium, or
venlafaxine plus lithium.
Continuation/maintenance ECT (c/mECT) is also a safe
and effective strategy to reduce relapse/recurrence.65,66
Studies in which continuation ECT was used yielded comparable relapse-prevention results at 6 months as studies of
pharmacological strategies (relapse rates: 37.2% vs. 37.7%,
respectively). 62 This has also been demonstrated in a
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prospective RCT of continuation ECT versus continuation
pharmacotherapy with nortriptyline and lithium.67 Hence,
maintenance ECT also can be used as a relapse-prevention
strategy after an acute course of ECT. There are no studies
investigating optimal frequency of c/mECT, so the schedule
should be adjusted to the needs of an individual patient. The
most commonly used schedule in studies of c/mECT
involves weekly treatments for 4 weeks, then biweekly for
8 weeks, and then monthly. If signs of relapse occur, more
frequent sessions are usually provided.
There has been a paucity of evidence regarding psychotherapeutic strategies to prevent post-ECT relapse.68
A small RCT found that cognitive-behavioural group therapy plus continuation medication (n ¼ 17) demonstrated a
lower relapse rate at 6 and 12 months compared to continuation of UBP ECT plus medication (n ¼ 25) and continuation of medication alone (n ¼ 18). 69 There is
insufficient evidence to recommend psychotherapy for
maintenance treatment post-ECT.

4.15. What Are the Adverse Effects Associated
with ECT?
The use of general anaesthesia, muscle relaxants, oxygenation, and monitoring has minimized the risks associated with
ECT, and the mortality rate has been estimated to be less
than 1 death per 73,440 treatments.70 No clinical studies
have demonstrated damage to the brain structures related
to the administration of ECT. The most common adverse
effects occur during a treatment course, are transient, and
can be treated symptomatically: headaches (45%), muscle
soreness (20%), and nausea (1%-25%). In a small number
(7%), there can be a switch into a manic or mixed state.
Subjective and objective cognitive impairment are the
adverse effects that have received the greatest attention.
Cognitive effects include transient disorientation when recovering from an ECT session (in part due to postictal confusion and effects of general anaesthesia), retrograde amnesia
(difficulty recalling information learned before a course of
ECT, such as autobiographical memories), and anterograde
amnesia (difficulty in retaining learned information after a
course of ECT). There is mild, short-term impairment in
memory and other cognitive domains during and immediately following a course of ECT. Clinical factors, including
preexisting cognitive impairment, older age, and use of BT
ECT, are associated with greater cognitive impairment,
while use of UBP RUL ECT is associated with less impairment. However, these impairments are usually transient,
with recovery of cognitive functioning occurring within
weeks and months after an acute course of ECT, and no
eventual cognitive differences between ECT parameters,
including electrode placement and pulse width.71,72 For
example, 1 meta-analysis (84 studies, N ¼ 2981) examined
24 cognitive variables (including processing speed, working
memory, anterograde memory, and executive function) and
found recovery or improvement in all neuropsychological
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Table 7. Factors Associated with Higher Rates of Short-Term
Adverse Cognitive Effects of Electroconvulsive Therapy Versus
Those Associated with Lower Rates.
Factors
Bitemporal electrode placement versus bifrontal or
unilateral placement
Brief pulse width (1.0-1.5 ms) versus ultrabrief pulse
width (0.3-0.5 ms)
Suprathreshold stimulation versus lower electrical dose
Treatment 3 times a week versus twice a week
Concomitant use of lithium or agents with independent
adverse cognitive effects versus reducing doses or
discontinuing these agents
Use of high doses of anaesthetic medications versus
lower doses

Level of
Evidence
Level 1
Level 2
Level 2
Level 2
Level 3

Level 4

measures within 3 to 15 days after completing ECT.72 There
is less consistent information about retrograde amnesia, with
some studies suggesting persistent effects, while a systematic review (15 studies, N ¼ 1128) found that objective tests
of autobiographical memory did not show effects beyond 6
months post-ECT.73 Patient self-reports indicate some persistent cognitive dysfunction, especially retrograde amnesia,
but self-reports of cognitive dysfunction are usually highly
correlated with persistent depressive symptoms and are not
correlated with objective testing.73,74 Table 7 lists some of
the factors that are associated with higher or lower rates of
short-term adverse cognitive effects.

4.16. Should ECT Be Combined with Other
Antidepressant Treatments?
Lower relapse rates have been reported in studies where
concurrent antidepressant medication was permitted during
the course of ECT compared to studies where maintenance
pharmacotherapy was begun following the course of ECT
(29.2% vs. 41.6%, respectively), suggesting that improved
long-term outcomes are achieved with the use of concurrent,
rather than sequential, use of ECT and medication.62
There is some evidence that concomitant use of lithium
and ECT may increase cognitive side effects, encephalopathy, and spontaneous seizures, whereas benzodiazepines and
anticonvulsants may raise the seizure threshold and decrease
seizure efficacy, although lamotrigine may be less problematic than other anticonvulsants.75

Magnetic Seizure Therapy (MST)
4.17. What Is MST and How Is It Delivered?
MST is a noninvasive convulsive neurostimulation therapy
that relies on the principle of electromagnetic induction to
induce an electric field in the brain strong enough to elicit a
generalized tonic-clonic seizure. Currently, MST is being
investigated as an alternative to ECT. Like ECT, the seizure

is elicited under general anaesthesia with assisted ventilation
and EEG monitoring, but MST has the potential for fewer
side effects such as cognitive dysfunction.76
The equipment used in MST consists of a neurostimulator
and coil that is placed in direct contact with the skull. When
electrical current passes through the coil, a strong focal magnetic field is generated (in the order of 2 Tesla). This magnetic
field crosses the skull and soft tissue unimpeded to reach brain
tissue, inducing an electrical current that causes neuronal
depolarization and eventually triggering a generalized seizure.

4.18. What Are the Delivery Parameters of MST?
The optimal delivery parameters for MST are still being investigated. Most studies have used a coil placement at the vertex
(i.e., Cz in 10-20 electroencephalogram [EEG] system) with a
frequency of stimulation of 100 Hz, pulse width of 0.2 to 0.4 ms,
and stimulation duration of 10 seconds. A summary of MST
parameters used in studies is listed in Supplemental Table S1.
MST has been given on a similar schedule as ECT, usually 2 to
3 times per week, with an index course of 12 treatments.

4.19. How Effective Is MST Compared to ECT?
There are no studies comparing MST versus sham stimulation. One small RCT (N ¼ 20) comparing MST to RUL ECT
found no significant differences in response rates (60% vs.
40%, respectively) or remission rates (30% vs. 40%, respectively).77 In addition, the largest MST case series (N ¼ 26,
which included the 10 patients who received MST in the
randomized trial) reported an overall response rate of 69%
and remission rate of 46%,78 which would be similar to those
obtained with ECT. There are no studies of relapse following
MST or of relapse prevention strategies. As a result, MST is
recommended as an investigational treatment alternative for
ECT based on Level 3 Evidence (Table 2).

4.20. What Are the Adverse Effects Associated
with MST Compared to ECT?
MST seems to be associated with lower rates of headaches and
muscle aches than ECT. In addition, MST has not shown a
significant impact on anterograde or retrograde amnesia, and
reorientation time (the time it takes after the seizure and emergence from anaesthesia to be fully oriented to person, place,
and time) appears to be significantly shorter in patients receiving MST compared to ECT (2-7 minutes vs. 7-26 minutes,
respectively).76 However, the 1 randomized comparison of
MST versus RUL ECT (N ¼ 20) found no significant differences in neuropsychological testing after 12 treatments.77

Vagus Nerve Stimulation (VNS)
4.21. What Is VNS and How Is It Delivered?
VNS is an implantable neurostimulation technology originally approved in 1997 for the treatment of drug-resistant
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epilepsy. The VNS system comprises an implantable pulse
generator (IPG), which is surgically inserted underneath the
skin of the chest, connected to an electrode placed in one of
the vagus nerves in the neck. The vagus nerve is a cranial
nerve that largely consists of fibers that transmit nerve
impulses from the periphery to the brain. Electrical stimulation of the vagus nerve provides stimulation to the
nucleus tractus solitarius, which in turn is able to modulate
multiple regions of the brain via its neuronal connections to
anatomically distributed subcortical and cortical regions of
the brain.79

4.22. What Are the Delivery Parameters for VNS?
Optimal treatment parameters for VNS remain a research
question. In an RCT of open-label VNS (N ¼ 331) comparing low (0.25 mA current, 130 ms pulse width), medium
(0.5-1.0 mA, 250 ms), or high (1.25-1.5 mA, 250 ms) electrical outputs, higher electrical charges were correlated with
better improvement in depressive symptoms.80 More sustained antidepressant responses and less frequent suicide
attempts were reported in the medium- and highstimulation groups than the low-dose group.

4.23. How Effective Is VNS in Acute Treatment?
VNS was approved by the Food and Drug Administration
(FDA) in the United States in 2005 for the adjunct long-term
treatment of chronic or recurrent depression for adult
patients experiencing a major depressive episode who had
failed to respond to 4 or more adequate antidepressant treatments. A meta-analysis of open-label studies (7 studies, N ¼
426) found a response rate of 31.8%.81 However, only 1 RCT
(N ¼ 235) has evaluated the efficacy of VNS versus a shamcontrol condition, with no significant differences in efficacy
between the conditions at 12 weeks.82 Therefore, VNS is
recommended as a third-line acute treatment with Level 3
Evidence for efficacy (Table 2).

4.24. How Effective Is VNS During Extended
Treatment?
Recent systematic reviews and meta-analyses of open-label
studies have suggested that the antidepressant effects of
VNS may accrue over time. A patient-level meta-analysis
(6 trials, N ¼ 1460) of all randomized and open-label data
with VNS found significantly higher odds ratios (ORs) for
response (OR, 3.19) and remission (OR, 4.99) for VNS plus
treatment as usual (TAU) compared to TAU alone.83 However, absolute rates were low (e.g., remission rates for VNS
plus TAU at 12, 24, 48, and 96 weeks were 3%, 5%, 10%,
and 14%, respectively, vs. 1%, 1%, 2%, and 4% for TAU
alone).83 The median time to response with VNS was estimated to be 9 months in 1 study.84 In another VNS study
(N ¼ 74), only 35% of patients had achieved a response by
3 months, but 61.5% and 50% of these 3-month responders
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maintained response at 12 months and 24 months, respectively.85 Hence, the longer term results with VNS appear
encouraging, and VNS can be considered for patients with
chronic depression, particularly in situations where treatment adherence may be an issue.

4.25. What Are the Adverse Effects Associated with
VNS?
Most patients with VNS are also on antidepressant medications, so adverse effects are for the combined treatment. The
most commonly reported adverse effects after 1 year of VNS
for TRD are voice alteration (69.3%), dyspnea (30.1%), pain
(28.4%), and increased cough (26.4%).83 Voice alteration
and increased cough are often direct effects of VNS being
actively delivered and can immediately improve by turning
the stimulation off. The tolerability of VNS appears to
improve over time with diminishing rates of adverse events
reported by patients during their long-term treatment with
VNS.83 The reported rates of serious adverse psychiatric
events have included suicide or attempted suicide (4.6%)
and treatment-emergent hypomania or mania (2.7%).80 A
lower all-cause mortality rate, including suicide, has been
observed in patients with TRD treated with adjunctive VNS
compared to TAU.86

Deep Brain Stimulation (DBS)
4.26. What Is DBS and How Is It Delivered?
DBS is an invasive neurosurgical procedure involving the
implantation of electrodes under MRI guidance into discrete
brain targets. The electrodes are internalized and connected
to an IPG that is typically implanted into the chest below the
right clavicle. Similar to cardiac pacemakers and VNS, the
IPG in DBS can be accessed using a handheld device, allowing the stimulation parameters to be monitored and/or programmed remotely. Modifiable DBS parameters include
pulse width, frequency, and amplitude (voltage or current),
which can be programmed by the treating physician and
titrated to clinical effect. Currently, the most common indications for DBS are movement disorders (most specifically
Parkinson’s disease),87 but DBS for difficult-to-treat psychiatric disorders, including TRD, is a growing research
field.

4.27. How Effective Is DBS as an Acute Treatment in
TRD?
DBS is still considered an experimental treatment, with
Level 3 Evidence supporting efficacy (Table 2). Evidence
for effectiveness of DBS has been based on nonrandomized,
open-label trials with small sample sizes (fewer than 20
patients each) of patients with antidepressant-,
psychotherapy-, and, often, ECT-refractory depression. The
main anatomical targets for TRD are subcallosal cingulate
(SCC) white matter, ventral capsule/ventral striatum
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(VC/VS), nucleus accumbens, and medial forebrain bundle
(MFB), with the majority of reports focused on the SCC.88
The optimal stimulation parameters for various brain targets
remain unknown. Generally, studies of DBS with these targets in highly refractory patients have reported response
rates between 30% and 60% and remission rates between
20% and 40% at 3 or 6 months,89,90 but a small study
(N ¼ 7) of open-label DBS of the MFB reported a response
rate of 85.7% and a remission rate of 57.1%.91
The results from these open-label reports stand in contrast
to the 2 multicentre, sham-controlled RCTs conducted to
date, both of which were discontinued early because of lack
of an efficacy signal. A study of VC/VS DBS (N ¼ 30) found
no differences between active and sham stimulation after the
16-week randomized phase, with response rates of 20% and
14.3%, respectively.90 An open-label continuation phase
showed response rates of 20%, 26.7%, and 23.3% at 12,
18, and 24 months, respectively. A multicentre, shamcontrolled trial of SCC DBS (N ¼ 75) was recently discontinued because of an interim futility analysis showing low
probability of significant efficacy at 6 months.88

4.28. How Effective Is DBS During Extended
Treatment?
Long-term data for DBS involves SCC DBS. A metaanalysis (4 open-label studies, N ¼ 66) of SCC DBS for
TRD revealed that depression severity was significantly
reduced after 12 months (Hedges’s g ¼ –1.89, P <
0.0001).89 At 3, 6, and 12 months, the pooled response
rates were 36.6%, 53.9%, and 39.9%, respectively, while
the pooled remission rates were 16.7%, 24.1%, and 26.3%,
respectively.89
Higher rates of response have been observed in open
studies beyond 1 year with SCC DBS. In 1 study (N ¼ 17),
the response rates were 36% and 92% at 1 and 2 years,
respectively, and remission rates were 58% at 2 years.92 In
a long-term open study (N ¼ 20) with follow-up to 6 years,
response rates were 62.5%, 46.2%, and 75% at 1, 2, and 3
years, respectively, and remission rates were 20% and 40%
at 2 and 3 years, respectively.93 Improvements in healthrelated quality of life have also been reported with both
long-term SCC and MFB DBS.93,94
In summary, the existing data from open-label studies are
consistent with the premise that the antidepressant effects of
SCC DBS continue to accrue over months and years of chronic
stimulation, with improved rates of clinical and functional outcomes observed beyond 1 year postsurgery. However, the data
from sham-controlled RCTs have yet to demonstrate efficacy
of VC/VS and SCC DBS in acute treatment of TRD.

4.29. How Effective Is Maintenance Treatment
Post-DBS?
Only 1 study has specifically addressed relapse prevention
with DBS. Five patients were treated with SCC DBS to
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remission and randomized to on/off or off/on stimulation
in blocks of 3 months.95 At the end of active DBS, depression was remitted in 4 of 5 patients, and none of them had
experienced a relapse, whereas at the end of sham stimulation, only 2 remained in remission, suggesting that ongoing
DBS was required to maintain remission.

4.30. What Are the Adverse Effects Associated with
DBS?
Adverse effects observed in longitudinal studies of DBS for
TRD may be secondary to a multitude of factors, including
those related to the surgical procedure itself (e.g., intracranial haemorrhage), perioperative risks (e.g., wound infection), factors unrelated to the DBS treatment, effects of
stimulation on discrete brain regions, or changes in the DBS
parameters. DBS has generally been well tolerated by
patients, despite the inherent risks associated with an invasive neurosurgical procedure. The pooled dropout rate after 1
year of SCC DBS (N ¼ 63) has been estimated to be 10.8%
(95% CI, 4.3% to 24.4%).89 There has been no evidence of
worsening in neuropsychological performance with DBS,
irrespective of the brain target,94,96-98 and some studies
report improvements in cognitive performance.
Reported psychiatric adverse events have included the
emergence of psychosis and hypomania associated with a
change in the stimulation parameters in patients receiving
nucleus accumbens DBS.99 These symptoms were transient
and reversible with a change in DBS parameters. No episodes of hypomania have been reported with SCC DBS,
including its use in patients with bipolar disorder.92
Oculomotor adverse events, including blurred vision and
strabismus, have been reported with MFB DBS.93 These
effects were seen in all patients at higher amplitude settings.
Suicidality and completed suicide have been reported,92,93,99
although there was no evidence that these adverse events
were secondary to device-related factors. The risk factors
for suicidality with DBS are unclear but may be increased
in those with a history of pre-DBS suicide or major concurrent psychosocial stressors.92,93,99

4.31. Should DBS Be Combined with Other
Antidepressant Treatments?
To date, DBS has largely been used as an augmentation
strategy to antidepressant medication, with very few patients
receiving no psychotropic medication at the time of implantation. However, the optimal means of combining pharmacological, psychological, and other brain stimulation
treatments with DBS remains unknown.

Disclosures
The guidelines process and publication were funded entirely
by internal CANMAT funds; no external support was sought
or received. No honoraria were paid to authors, and no

La Revue Canadienne de Psychiatrie 61(9)

professional editorial assistance was used. All members of
the CANMAT Depression Work Group disclosed potential
conflicts of interest (available at www.canmat.org). CANMAT is a project-driven organization governed by a volunteer, unpaid advisory board, with no permanent staff or
dedicated offices. CANMAT has a conflict of interest policy
that includes disclosures by all participants, and all continuing professional development (CPD) projects are accredited
by academic institutions. CANMAT has diverse funding; in
the past 5 years (2011-2015), sources of CANMAT revenue
(excluding CIHR and research funding) included national/
international scientific conferences (28% of revenue), publications (26%), industry-supported CPD projects (26%),
and academic projects (18%).
The CANMAT guidelines are not officially endorsed by
the Canadian Psychiatric Association.
Declaration of Conflicting Interests
The author(s) declared the following potential conflicts of interest
with respect to the research, authorship, and/or publication of this
article:
RVM has received speaker and consultant honoraria or research
funds from Allergan, Bristol-Myers Squibb, Canadian Institutes of
Health Research, Canadian Network for Mood and Anxiety Treatments, Canadian Psychiatric Association, Eli Lilly, Johnson &
Johnson, Lallemand, Lundbeck, Merck, Ontario Brain Institute,
Ontario Mental Health Foundation, Otsuka, Paladin, Pfizer,
Queen’s University, Sunovion, Takeda, the University Health Network Foundation, and Valeant.
PG has received speaker and consultant honoraria or research
funds from Brain & Behavior Research Foundation, Bristol-Myers
Squibb, Canadian Institutes of Health Research, Lundbeck,
National Institute of Health, and St. Jude Medical.
SHK has received honoraria for ad hoc speaking or advising/
consulting or research funds from Allergan, Brain Canada, Bristol
Myers Squibb, Canadian Institutes of Health Research, Canadian
Network for Mood and Anxiety Treatments, Janssen, Johnson &
Johnson, Lundbeck, Lundbeck Institute, Medscape, Ontario Brain
Institute, Pfizer, Servier, St. Jude Medical, Sunovion, and Takeda.
DMB has received research funds/support from Brain Canada,
Brain Research and Development Ltd., Brainsway Inc., CAMH
Foundation, Campbell Institute, Canadian Institutes of Health
Research, National Institutes of Health, Tonika/Magventure, and
Invidior.
ZJD has received honoraria for ad hoc speaking or advising/
consulting or received research funds from Brain and Behavior
Research Foundation, Brainsway Inc., CAMH Foundation, Campbell Institute, Canadian Institutes of Health Research, Eli Lilly,
Hoffmann-La Roche Limited, Merck, Ontario Mental Health Foundation, and Sunovion,
JD has received research support or honoraria from ANT Neuro,
Canadian Institutes of Health Research, Brain Canada, Edgestone
Foundation, Klarman Family Foundation, Lundbeck, MagVenture,
National Institutes of Health, and Toronto General and Western
Hospital Foundation.
MM and SP have no disclosures.
FVR has received grant funding from Brain Canada and the
Canadian Institutes of Health Research.

571

RWL has received honoraria for ad hoc speaking or advising/
consulting or received research funds from Asia-Pacific Economic
Cooperation, AstraZeneca, Brain Canada, Bristol-Myers Squibb,
Canadian Institutes of Health Research, Canadian Depression
Research and Intervention Network, Canadian Network for Mood
and Anxiety Treatments, Canadian Psychiatric Association, Coast
Capital Savings, Johnson & Johnson, Lundbeck, Lundbeck Institute, Medscape, Pfizer, St. Jude Medical, Takeda, University
Health Network Foundation, and Vancouver Coastal Health
Research Institute.
GMM has been on advisory board or speaker for Janssen, Lilly,
Lundbeck, and Pfizer.
SVP has been a consultant to Bristol Myers Squibb, Lundbeck,
and Takeda; has had a research contract with Assurex; and has
equity in Mensante.
AVR has received speaker and consultant honoraria or research
funds from Bristol-Myers Squibb, Canadian Depression Research
and Intervention Network, Canadian Foundation for Innovation and
the Ministry of Economic Development and Innovation, Canadian
Institutes of Health Research, Grand Challenges Canada, Janssen,
Lundbeck, Ontario Mental Health Foundation, Pfizer, and
Sunovion.

Funding
The author(s) received no financial support for the research, authorship, and/or publication of this article.

Supplemental Material
The online table is available at http://cpa.sagepub.com/
supplemental

References
1. Kennedy SH, Milev R, Giacobbe P, et al. Canadian Network
for Mood and Anxiety Treatments (CANMAT) clinical guidelines for the management of major depressive disorder in
adults: IV. Neurostimulation therapies. J Affect Disord.
2009;117:S44-S53.
2. Yatham LN, Kennedy SH, Parikh SV, et al. Canadian Network
for Mood and Anxiety Treatments (CANMAT) and International Society for Bipolar Disorders (ISBD) collaborative
update of CANMAT guidelines for the management of patients
with bipolar disorder: update 2013. Bipolar Disord. 2013;15:
1-44.
3. Lam RW, Kennedy SH, Parikh SV, et al. Canadian Network
for Mood and Anxiety Treatments (CANMAT) 2016 clinical
guidelines for the management of adults with major depressive
disorder: introduction and methods. Can J Psychiatry. 2016;
61(9):506-509.
4. Stagg CJ, Nitsche MA. Physiological basis of transcranial
direct current stimulation. Neuroscientist. 2011;17:37-53.
5. Meron D, Hedger N, Garner M, et al. Transcranial direct current stimulation (tDCS) in the treatment of depression: systematic review and meta-analysis of efficacy and tolerability.
Neurosci Biobehav Rev. 2015;57:46-62.
6. Shiozawa P, Fregni F, Bensenor IM, et al. Transcranial direct
current stimulation for major depression: an updated systematic review and meta-analysis. Int J Neuropsychopharmacol.
2014;17:1443-1452.

572

7. Brunoni AR, Valiengo L, Baccaro A, et al. The sertraline vs.
electrical current therapy for treating depression clinical study:
results from a factorial, randomized, controlled trial. JAMA
Psychiatry. 2013;70:383-391.
8. Nitsche MA, Kuo MF, Karrasch R, et al. Serotonin affects
transcranial direct current-induced neuroplasticity in humans.
Biol Psychiatry. 2009;66:503-508.
9. Brunoni AR, Boggio PS, De Raedt R, et al. Cognitive control
therapy and transcranial direct current stimulation for depression: a randomized, double-blinded, controlled trial. J Affect
Disord. 2014;162:43-49.
10. Berlim MT, Van den Eynde F, Daskalakis ZJ. Clinical utility of
transcranial direct current stimulation (tDCS) for treating
major depression: a systematic review and meta-analysis of
randomized, double-blind and sham-controlled trials. J Psychiatr Res. 2013;47:1-7.
11. Brunoni AR, Moffa AH, Fregni F, et al. Transcranial direct
current stimulation for acute major depressive episodes: metaanalysis of individual patient data. Br J Psychiatry. 2016 Apr 7.
[Epub ahead of print]
12. Hallett M. Transcranial magnetic stimulation: a primer. Neuron. 2007;55:187-199.
13. Noda Y, Silverstein WK, Barr MS, et al. Neurobiological
mechanisms of repetitive transcranial magnetic stimulation
of the dorsolateral prefrontal cortex in depression: a systematic
review. Psychol Med. 2015;45:3411-3432.
14. Galletly C, Gill S, Clarke P, et al. A randomized trial comparing repetitive transcranial magnetic stimulation given 3
days/week and 5 days/week for the treatment of major
depression: is efficacy related to the duration of treatment
or the number of treatments? Psychol Med. 2012;42:
981-988.
15. McGirr A, Van den Eynde F, Tovar-Perdomo S, et al. Effectiveness and acceptability of accelerated repetitive transcranial
magnetic stimulation (rTMS) for treatment-resistant major
depressive disorder: an open label trial. J Affect Disord.
2015;173:216-220.
16. George MS, Raman R, Benedek DM, et al. A two-site pilot
randomized 3 day trial of high dose left prefrontal repetitive
transcranial magnetic stimulation (rTMS) for suicidal inpatients. Brain Stimul. 2014;7:421-431.
17. McDonald WM, Durkalski V, Ball ER, et al. Improving the
antidepressant efficacy of transcranial magnetic stimulation:
maximizing the number of stimulations and treatment location
in treatment-resistant depression. Depress Anxiety. 2011;28:
973-980.
18. Carpenter LL, Janicak PG, Aaronson ST, et al. Transcranial
magnetic stimulation (TMS) for major depression: a multisite,
naturalistic, observational study of acute treatment outcomes in
clinical practice. Depress Anxiety. 2012;29:587-596.
19. Silverstein WK, Noda Y, Barr MS, et al. Neurobiological predictors of response to dorsolateral prefrontal cortex repetitive
transcranial magnetic stimulation in depression: a systematic
review. Depress Anxiety. 2015;32:871-891.
20. Kedzior KK, Azorina V, Reitz SK. More female patients and
fewer stimuli per session are associated with the short-term

The Canadian Journal of Psychiatry 61(9)

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

antidepressant properties of repetitive transcranial magnetic
stimulation (rTMS): a meta-analysis of 54 sham-controlled
studies published between 1997-2013. Neuropsychiatr Dis
Treat. 2014;10:727-756.
Rossi S, Hallett M, Rossini PM, et al. Safety, ethical considerations, and application guidelines for the use of transcranial
magnetic stimulation in clinical practice and research. Clin
Neurophysiol. 2009;120:2008-2039.
Bakker N, Shahab S, Giacobbe P, et al. rTMS of the dorsomedial prefrontal cortex for major depression: safety, tolerability, effectiveness, and outcome predictors for 10 Hz versus
intermittent theta-burst stimulation. Brain Stimul. 2015;8:
208-215.
Berlim MT, van den Eynde F, Tovar-Perdomo S, et al.
Response, remission and drop-out rates following highfrequency repetitive transcranial magnetic stimulation (rTMS)
for treating major depression: a systematic review and metaanalysis of randomized, double-blind and sham-controlled
trials. Psychol Med. 2014;44:225-239.
Hovington CL, McGirr A, Lepage M, et al. Repetitive transcranial magnetic stimulation (rTMS) for treating major depression
and schizophrenia: a systematic review of recent meta-analyses. Ann Med. 2013;45:308-321.
Leggett LE, Soril LJ, Coward S, et al. Repetitive transcranial
magnetic stimulation for treatment-resistant depression in adult
and youth populations: a systematic literature review and metaanalysis. Prim Care Companion CNS Disord. 2015;17(6). doi:
10.4088/PCC.15r01807.
Fitzgerald PB, McQueen S, Herring S, et al. A study of the
effectiveness of high-frequency left prefrontal cortex transcranial magnetic stimulation in major depression in patients who
have not responded to right-sided stimulation. Psychiatry Res.
2009;169:12-15.
Chen JJ, Liu Z, Zhu D, et al. Bilateral vs. unilateral repetitive
transcranial magnetic stimulation in treating major depression:
a meta-analysis of randomized controlled trials. Psychiatry
Res. 2014;219:51-57.
Berlim MT, Van den Eynde F, Daskalakis ZJ. A systematic
review and meta-analysis on the efficacy and acceptability of
bilateral repetitive transcranial magnetic stimulation (rTMS) for
treating major depression. Psychol Med. 2013;43:2245-2254.
Zhang YQ, Zhu D, Zhou XY, et al. Bilateral repetitive
transcranial magnetic stimulation for treatment-resistant
depression: a systematic review and meta-analysis of randomized controlled trials. Braz J Med Biol Res. 2015;48:
198-206.
Gaynes BN, Lloyd SW, Lux L, et al. Repetitive transcranial
magnetic stimulation for treatment-resistant depression: a systematic review and meta-analysis. J Clin Psychiatry. 2014;75:
477-489.
Health Quality Ontario. Repetitive transcranial magnetic stimulation for treatment-resistant depression: a systematic
review and meta-analysis. Ont Health Technol Assess Ser.
2016;16(5):1-66.
Berlim MT, Van den Eynde F, Daskalakis ZJ. Clinically meaningful efficacy and acceptability of low-frequency repetitive

La Revue Canadienne de Psychiatrie 61(9)

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

transcranial magnetic stimulation (rTMS) for treating primary
major depression: a meta-analysis of randomized, double-blind
and sham-controlled trials. Neuropsychopharmacology 2013;
38:543-551.
Kreuzer PM, Schecklmann M, Lehner A, et al. The ACDC
pilot trial: targeting the anterior cingulate by double cone coil
rTMS for the treatment of depression. Brain Stimul. 2015;8:
240-246.
Salomons TV, Dunlop K, Kennedy SH, et al. Resting-state
cortico-thalamic-striatal connectivity predicts response to dorsomedial prefrontal rTMS in major depressive disorder. Neuropsychopharmacology. 2014;39:488-498.
Downar J, Geraci J, Salomons TV, et al. Anhedonia and
reward-circuit connectivity distinguish nonresponders from
responders to dorsomedial prefrontal repetitive transcranial
magnetic stimulation in major depression. Biol Psychiatry.
2014;76:176-185.
Li CT, Chen MH, Juan CH, et al. Efficacy of prefrontal thetaburst stimulation in refractory depression: a randomized shamcontrolled study. Brain. 2014;137(Pt 7):2088-2098.
Chistyakov AV, Kreinin B, Marmor S, et al. Preliminary
assessment of the therapeutic efficacy of continuous thetaburst magnetic stimulation (cTBS) in major depression: a
double-blind sham-controlled study. J Affect Disord. 2015;
170:225-229.
Prasser J, Schecklmann M, Poeppl TB, et al. Bilateral prefrontal rTMS and theta burst TMS as an add-on treatment for
depression: a randomized placebo controlled trial. World J Biol
Psychiatry. 2015;16:57-65.
Cohen RB, Boggio PS, Fregni F. Risk factors for relapse after
remission with repetitive transcranial magnetic stimulation for
the treatment of depression. Depress Anxiety. 2009;26:
682-688.
Dunner DL, Aaronson ST, Sackeim HA, et al. A multisite,
naturalistic, observational study of transcranial magnetic stimulation for patients with pharmacoresistant major depressive
disorder: durability of benefit over a 1-year follow-up period.
J Clin Psychiatry. 2014;75:1394-1401.
Janicak PG, Nahas Z, Lisanby SH, et al. Durability of clinical
benefit with transcranial magnetic stimulation (TMS) in the
treatment of pharmacoresistant major depression: assessment
of relapse during a 6-month, multisite, open-label study. Brain
Stimul. 2010;3:187-199.
Richieri R, Guedj E, Michel P, et al. Maintenance transcranial
magnetic stimulation reduces depression relapse: a propensityadjusted analysis. J Affect Disord. 2013;151:129-135.
Fitzgerald PB, Grace N, Hoy KE, et al. An open label trial of
clustered maintenance rTMS for patients with refractory
depression. Brain Stimul. 2013;6:292-297.
Ren J, Li H, Palaniyappan L, et al. Repetitive transcranial
magnetic stimulation versus electroconvulsive therapy for
major depression: a systematic review and meta-analysis.
Prog Neuropsychopharmacol Biol Psychiatry. 2014;51:
181-189.
Xie J, Chen J, Wei Q. Repetitive transcranial magnetic stimulation versus electroconvulsive therapy for major depression: a

573

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

meta-analysis of stimulus parameter effects. Neurol Res. 2013;
35:1084-1091.
Micallef-Trigona B. Comparing the effects of repetitive transcranial magnetic stimulation and electroconvulsive therapy in
the treatment of depression: a systematic review and metaanalysis. Depress Res Treat. 2014;2014:135049.
Borckardt JJ, Nahas ZH, Teal J, et al. The painfulness of
active, but not sham, transcranial magnetic stimulation
decreases rapidly over time: results from the double-blind
phase of the OPT-TMS Trial. Brain Stimul. 2013;6:925-928.
Connolly KR, Helmer A, Cristancho MA, et al. Effectiveness
of transcranial magnetic stimulation in clinical practice postFDA approval in the United States: results observed with the
first 100 consecutive cases of depression at an academic medical center. J Clin Psychiatry. 2012;73:e567-e573.
Serafini G, Pompili M, Belvederi Murri M, et al. The effects of
repetitive transcranial magnetic stimulation on cognitive performance in treatment-resistant depression: a systematic
review. Neuropsychobiology. 2015;71:125-139.
Dobek CE, Blumberger DM, Downar J, et al. Risk of seizures
in transcranial magnetic stimulation: a clinical review to
inform consent process focused on bupropion. Neuropsychiatr
Dis Treat. 2015;11:2975-2987.
Berlim MT, Van den Eynde F, Daskalakis ZJ. High-frequency
repetitive transcranial magnetic stimulation accelerates and
enhances the clinical response to antidepressants in major
depression: a meta-analysis of randomized, double-blind, and
sham-controlled trials. J Clin Psychiatry. 2013;74:e122-e129.
Brunoni AR, Baeken C, Machado-Vieira R, et al. BDNF blood
levels after electroconvulsive therapy in patients with mood
disorders: a systematic review and meta-analysis. World J Biol
Psychiatry. 2014;15:411-418.
Dunne RA, McLaughlin DM. Systematic review and metaanalysis of bifrontal electroconvulsive therapy versus bilateral
and unilateral electroconvulsive therapy in depression. World J
Biol Psychiatry. 2012;13:248-258.
Verwijk E, Comijs HC, Kok RM, et al. Neurocognitive effects
after brief pulse and ultrabrief pulse unilateral electroconvulsive therapy for major depression: a review. J Affect Disord.
2012;140:233-243.
Loo CK, Garfield JB, Katalinic N, et al. Speed of response in
ultrabrief and brief pulse width right unilateral ECT. Int J
Neuropsychopharmacol. 2013;16:755-761.
Spaans H, Kho KH, Verwijk E, et al. Efficacy of ultrabrief
pulse electroconvulsive therapy for depression: a systematic
review. J Affect Disord. 2013;150:720-726.
Tor P, Bautovich A, Wang M, et al. A systematic review and
meta-analysis of brief versus ultrabrief right unilateral electroconvulsive therapy for depression. J Clin Psychiatry. 2015;76:
e1092-e1098.
Charlson F, Siskind D, Doi SA, et al. ECT efficacy and treatment course: a systematic review and meta-analysis of twice vs
thrice weekly schedules. J Affect Disord. 2012;138:1-8.
Kellner CH, Knapp R, Husain MM, et al. Bifrontal, bitemporal
and right unilateral electrode placement in ECT: randomised
trial. Br J Psychiatry. 2010;196:226-234.

574

60. Heijnen WT, Birkenhager TK, Wierdsma AI, et al. Antidepressant pharmacotherapy failure and response to subsequent
electroconvulsive therapy: a meta-analysis. J Clin Psychopharmacol. 2010;30:616-619.
61. Haq AU, Sitzmann AF, Goldman ML, et al. Response of
depression to electroconvulsive therapy: a meta-analysis of
clinical predictors. J Clin Psychiatry. 2015;76:1374-1384.
62. Jelovac A, Kolshus E, McLoughlin DM. Relapse following
successful electroconvulsive therapy for major depression:
a meta-analysis. Neuropsychopharmacology. 2013;38:
2467-2474.
63. Sackeim HA, Haskett RF, Mulsant BH, et al. Continuation
pharmacotherapy in the prevention of relapse following electroconvulsive therapy: a randomized controlled trial. JAMA.
2001;285:1299-1307.
64. Prudic J, Haskett RF, McCall WV, et al. Pharmacological strategies in the prevention of relapse after electroconvulsive therapy. J ECT. 2013;29:3-12.
65. Petrides G, Tobias KG, Kellner CH, et al. Continuation and
maintenance electroconvulsive therapy for mood disorders:
review of the literature. Neuropsychobiology. 2011;64:
129-140.
66. van Schaik AM, Comijs HC, Sonnenberg CM, et al. Efficacy
and safety of continuation and maintenance electroconvulsive
therapy in depressed elderly patients: a systematic review. Am
J Geriatr Psychiatry. 2012;20:5-17.
67. Kellner CH, Knapp RG, Petrides G, et al. Continuation electroconvulsive therapy vs pharmacotherapy for relapse prevention in major depression: a multisite study from the Consortium
for Research in Electroconvulsive Therapy (CORE). Arch Gen
Psychiatry. 2006;63:1337-1344.
68. McClintock SM, Brandon AR, Husain MM, et al. A systematic review of the combined use of electroconvulsive
therapy and psychotherapy for depression. J ECT. 2011;
27:236-243.
69. Brakemeier EL, Merkl A, Wilbertz G, et al. Cognitivebehavioral therapy as continuation treatment to sustain
response after electroconvulsive therapy in depression: a randomized controlled trial. Biol Psychiatry. 2014;76:194-202.
70. Watts BV, Groft A, Bagian JP, et al. An examination of mortality and other adverse events related to electroconvulsive
therapy using a national adverse event report system. J ECT.
2011;27:105-108.
71. Kumar S, Mulsant BH, Liu AY, et al. Systematic review of
cognitive effects of electroconvulsive therapy in late-life depression. Am J Geriatr Psychiatry. 2016 Mar 8. [Epub ahead of print]
72. Semkovska M, McLoughlin DM. Objective cognitive performance associated with electroconvulsive therapy for depression: a systematic review and meta-analysis. Biol Psychiatry.
2010;68:568-577.
73. Fraser LM, O’Carroll RE, Ebmeier KP. The effect of electroconvulsive therapy on autobiographical memory: a systematic
review. J ECT. 2008;24:10-17.
74. Fernie G, Bennett DM, Currie J, et al. Detecting objective and
subjective cognitive effects of electroconvulsive therapy:

The Canadian Journal of Psychiatry 61(9)

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

intensity, duration and test utility in a large clinical sample.
Psychol Med. 2014;44:2985-2994.
Sienaert P, Peuskens J. Anticonvulsants during electroconvulsive therapy: review and recommendations. J ECT. 2007;23:
120-123.
McClintock SM, Tirmizi O, Chansard M, et al. A systematic
review of the neurocognitive effects of magnetic seizure therapy. Int Rev Psychiatry. 2011;23:413-423.
Kayser S, Bewernick BH, Grubert C, et al. Antidepressant
effects, of magnetic seizure therapy and electroconvulsive
therapy, in treatment-resistant depression. J Psychiatr Res.
2011;45:569-576.
Kayser S, Bewernick BH, Matusch A, et al. Magnetic seizure
therapy in treatment-resistant depression: clinical, neuropsychological and metabolic effects. Psychol Med. 2015;45:
1073-1092.
Nemeroff CB, Mayberg HS, Krahl SE, et al. VNS therapy in
treatment-resistant depression: clinical evidence and putative
neurobiological mechanisms. Neuropsychopharmacology.
2006;31:1345-1355.
Aaronson ST, Carpenter LL, Conway CR, et al. Vagus nerve
stimulation therapy randomized to different amounts of electrical charge for treatment-resistant depression: acute and
chronic effects. Brain Stimul. 2013;6:631-640.
Martin JL, Martin-Sanchez E. Systematic review and metaanalysis of vagus nerve stimulation in the treatment of depression: variable results based on study designs. Eur Psychiatry.
2012;27:147-155.
Rush AJ, Marangell LB, Sackeim HA, et al. Vagus nerve
stimulation for treatment-resistant depression: a randomized,
controlled acute phase trial. Biol Psychiatry. 2005;58:
347-354.
Berry SM, Broglio K, Bunker M, et al. A patient-level metaanalysis of studies evaluating vagus nerve stimulation therapy
for treatment-resistant depression. Med Devices (Auckl). 2013;
6:17-35.
Schlaepfer TE, Frick C, Zobel A, et al. Vagus nerve stimulation
for depression: efficacy and safety in a European study. Psychol Med. 2008;38:651-661.
Bajbouj M, Merkl A, Schlaepfer TE, et al. Two-year outcome
of vagus nerve stimulation in treatment-resistant depression.
J Clin Psychopharmacol. 2010;30:273-281.
Olin B, Jayewardene AK, Bunker M, et al. Mortality and suicide risk in treatment-resistant depression: an observational
study of the long-term impact of intervention. PLoS One.
2012;7:e48002.
Lozano AM, Lipsman N. Probing and regulating dysfunctional
circuits using deep brain stimulation. Neuron. 2013;77:
406-424.
Morishita T, Fayad SM, Higuchi MA, et al. Deep brain stimulation for treatment-resistant depression: systematic review of
clinical outcomes. Neurotherapeutics. 2014;11:475-484.
Berlim MT, McGirr A, Van den Eynde F, et al. Effectiveness
and acceptability of deep brain stimulation (DBS) of the subgenual cingulate cortex for treatment-resistant depression: a

La Revue Canadienne de Psychiatrie 61(9)

90.

91.

92.

93.

94.
95.

systematic review and exploratory meta-analysis. J Affect
Disord. 2014;159:31-38.
Dougherty DD, Rezai AR, Carpenter LL, et al. A randomized
sham-controlled trial of deep brain stimulation of the ventral
capsule/ventral striatum for chronic treatment-resistant depression. Biol Psychiatry. 2015;78:240-248.
Schlaepfer TE, Bewernick BH, Kayser S, et al. Rapid effects of
deep brain stimulation for treatment-resistant major depression. Biol Psychiatry. 2013;73:1204-1212.
Holtzheimer PE, Kelley ME, Gross RE, et al. Subcallosal cingulate deep brain stimulation for treatment-resistant unipolar
and bipolar depression. Arch Gen Psychiatry. 2012;69:150-158.
Kennedy SH, Giacobbe P, Rizvi SJ, et al. Deep brain stimulation for treatment-resistant depression: follow-up after 3 to 6
years. Am J Psychiatry. 2011;168:502-510.
Schlaepfer TE, Bewernick BH. Deep brain stimulation for
major depression. Handb Clin Neurol. 2013;116:235-243.
Puigdemont D, Portella M, Perez-Egea R, et al. A randomized
double-blind crossover trial of deep brain stimulation of the

575

96.

97.

98.

99.

subcallosal cingulate gyrus in patients with treatment-resistant
depression: a pilot study of relapse prevention. J Psychiatry
Neurosci. 2015;40:224-231.
Bogod NM, Sinden M, Woo C, et al. Long-term neuropsychological safety of subgenual cingulate gyrus deep brain stimulation for treatment-resistant depression. J Neuropsychiatry Clin
Neurosci. 2014;26:126-133.
Grubert C, Hurlemann R, Bewernick BH, et al. Neuropsychological safety of nucleus accumbens deep brain stimulation for
major depression: effects of 12-month stimulation. World J
Biol Psychiatry. 2011;12:516-527.
Moreines JL, McClintock SM, Kelley ME, et al. Neuropsychological function before and after subcallosal cingulate deep
brain stimulation in patients with treatment-resistant depression. Depress Anxiety. 2014;31:690-698.
Bewernick BH, Hurlemann R, Matusch A, et al. Nucleus
accumbens deep brain stimulation decreases ratings of depression and anxiety in treatment-resistant depression. Biol Psychiatry. 2010;67:110-116.

Reproduced with permission of the copyright owner. Further reproduction prohibited without
permission.

Canadian
Psychiatric Association

CANMAT Guidelines

Canadian Network for Mood and Anxiety
Treatments (CANMAT) 2016 Clinical
Guidelines for the Management of
Adults with Major Depressive Disorder:
Section 5. Complementary and Alternative
Medicine Treatments

Association des psychiatres
du Canada

The Canadian Journal of Psychiatry /
La Revue Canadienne de Psychiatrie
2016, Vol. 61(9) 576-587
ª The Author(s) 2016
Reprints and permission:
sagepub.com/journalsPermissions.nav
DOI: 10.1177/0706743716660290
TheCJP.ca | LaRCP.ca

Arun V. Ravindran, MB, PhD1, Lynda G. Balneaves, PhD1,
Guy Faulkner, PhD2, Abigail Ortiz, MD, MSc3, Diane McIntosh, MD4,
Rachel L. Morehouse, MD5, Lakshmi Ravindran, MD1,
Lakshmi N. Yatham, MB, MBA (Exec)4, Sidney H. Kennedy, MD1,
Raymond W. Lam, MD4, Glenda M. MacQueen, MD, PhD6,
Roumen V. Milev, MD, PhD7, Sagar V. Parikh, MD1,8,
and the CANMAT Depression Work Group9

Abstract
Background: The Canadian Network for Mood and Anxiety Treatments (CANMAT) conducted a revision of the 2009
guidelines by updating the evidence and recommendations. The scope of the 2016 guidelines remains the management of
major depressive disorder (MDD) in adults, with a target audience of psychiatrists and other mental health professionals.
Methods: Using the question-answer format, we conducted a systematic literature search focusing on systematic reviews and
meta-analyses. Evidence was graded using CANMAT-defined criteria for level of evidence. Recommendations for lines of
treatment were based on the quality of evidence and clinical expert consensus. ‘‘Complementary and Alternative Medicine
Treatments’’ is the fifth of six sections of the 2016 guidelines.
Results: Evidence-informed responses were developed for 12 questions for 2 broad categories of complementary and alternative
medicine (CAM) interventions: 1) physical and meditative treatments (light therapy, sleep deprivation, exercise, yoga, and acupuncture) and 2) natural health products (St. John’s wort, omega-3 fatty acids; S-adenosyl-L-methionine [SAM-e], dehydroepiandrosterone, folate, Crocus sativus, and others). Recommendations were based on available data on efficacy, tolerability, and safety.
Conclusions: For MDD of mild to moderate severity, exercise, light therapy, St. John’s wort, omega-3 fatty acids, SAM-e, and
yoga are recommended as first- or second-line treatments. Adjunctive exercise and adjunctive St. John’s wort are second-line
recommendations for moderate to severe MDD. Other physical treatments and natural health products have less evidence
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but may be considered as third-line treatments. CAM treatments are generally well tolerated. Caveats include methodological
limitations of studies and paucity of data on long-term outcomes and drug interactions.
Keywords
major depressive disorder, meta-analysis, systematic reviews, evidence-based medicine, clinical practice guidelines,
complementary and alternative medicine, light therapy, sleep deprivation, exercise, natural health products
In 2009, the Canadian Network for Mood and Anxiety Treatments (CANMAT), a not-for-profit scientific and educational organization, published a revision of evidence-based
clinical guidelines for the treatment of depressive disorders.1
CANMAT has updated these guidelines in 2016 to reflect
new evidence in the field. This section on complementary
and alternative medicine (CAM) treatments is 1 of 6 guidelines articles; other sections expand on principles of care,
psychological treatments, pharmacological treatments, neurostimulation treatments, and special populations. As before,
the scope of these guidelines remains the management of
adults with unipolar major depressive disorder (MDD).
These recommendations are presented as guidance for clinicians who should consider them in context of individual
patients and not as standards of care.
While definitions of CAM treatments vary widely, they can
be broadly defined as ‘‘a group of diverse medical and health
care systems, practices, and products that are not generally considered part of conventional medicine.’’2 The popularity of
CAM continues to increase across the Western world,3 in part
because of a belief that ‘‘natural is better’’3 and a preference for
self-directed over practitioner-directed therapies4 and the
favourable adverse event profiles, lower costs, and perceived
efficacy of CAM treatments. Use by people with mental illness
is estimated to range between 16% and 44%,5,6 and a significant
majority of these suffer from depression.7 Unfortunately,
although 10% to 30% of depressed patients are thought to use
CAM treatments, there is generally no medical supervision, and
these treatments are often used in combination with existing
medications without considering possible interactions.4
As many as 120 different CAM therapies have been identified,8 but only a small proportion has sufficient published
evidence to warrant evaluation. Thus, this section focuses on
2 forms of CAM treatments: physical and meditative treatments (light therapy, sleep deprivation, exercise, yoga, and
acupuncture) and natural health products (St. John’s wort,
omega-3 fatty acids, S-adenosyl-L-methionine (SAM-e),
dehydroepiandrosterone (DHEA), tryptophan, folate preparations, acetyl-L-carnitine, Crocus sativus, Lavandula,
and Rhodiola rosea). Many other CAM therapies, such as
qi gong, aromatherapy, and massage therapy, are not
reviewed because of a very limited evidence base.

Methods
The full methods have been previously described,9 but in
summary, relevant English-language publications from
January 1, 2009, to December 31, 2015, were identified

using computerized searches of electronic databases
(PubMed, PsychInfo, Cochrane Register of Clinical Trials),
inspection of bibliographies, and review of other guidelines
and major reports. Each recommendation is informed by
the level of evidence for each graded line of treatment,
using specified criteria (Table 1). The level of evidence
criteria now reflect the primacy of meta-analysis because
of its increasing use in the evaluation of evidence. Supplemental materials and citations, including small-sample randomized controlled trials (RCTs) not described in the text,
are available online (Suppl. Tables S1-S10). The questionanswer format adopted in the previous CANMAT guidelines has been retained for ease of use.

5.1. What Are General Caveats and Limitations of
CAM Treatments?
As noted in the 2009 guidelines, the varying quality of RCTs
(sample size, design, homogeneity of population) presents a
major limitation to the systematic evaluation of CAM treatments.10 In addition, variations within interventions (e.g.,
potency, dose, duration) across RCTs and frequent lack of
long-term data impede the systematic evaluation of their benefit
in practice. Blinding also poses a greater challenge for nonpharmacologic trials than pharmacologic trials.11 Because of these
limitations, as well as the volume of research on CAM therapies,
we focused primarily on systematic reviews and meta-analyses,
whenever available, to construct a global view of the literature
for each CAM treatment. Publication bias must also be considered in evaluations of CAM research, given evidence suggesting bias in favour of CAM therapies as well as against.12,13
It is accepted that for most patients with MDD, evidencebased pharmacological treatments and/or psychological
treatments should be considered ahead of CAM treatments
because of a generally larger evidence base and often better
quality evidence for efficacy. As well, it is emphasized that
appropriate clinical judgement should be employed in determining the suitability of CAM treatments for individual
patients. There remains a dearth of information on interactions between CAM therapies and conventional treatments
for depression, as well as interactions between different
CAM therapies. Such risk is compounded by the fact that
patients often do not disclose self-directed CAM use to clinicians,4,14 and clinicians may not ask.15 In the absence of
adequate safety information on treatment interactions, it is
recommended that clinicians discuss the risks and benefits of
CAM treatments with their patients and select and administer these therapies in an individual and tailored manner.
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Table 1. Criteria for Level of Evidence and Line of Treatment.
Criteria
Level of evidencea
1
Meta-analysis with narrow confidence intervals
and/or 2 or more RCTs with adequate
sample size, preferably placebo controlled
2
Meta-analysis with wide confidence intervals
and/or 1 or more RCTs with adequate
sample size
3
Small-sample RCTs or nonrandomized,
controlled prospective studies or case series
or high-quality retrospective studies
4
Expert opinion/consensus
Line of treatment
First line
Level 1 or level 2 Evidence, plus clinical
supportb
Second line
Level 3 Evidence or higher, plus clinical
supportb
Third line
Level 4 Evidence or higher, plus clinical
supportb
RCT, randomized controlled trial.
a
Note that Level 1 and 2 Evidence refer specifically to treatment studies in
which randomized comparisons are available. Recommendations involving
epidemiological or risk factors primarily arise from observational studies,
and hence the highest level of evidence is usually Level 3. Higher order
recommendations (e.g., principles of care) reflect higher level judgement
of the strength of evidence from various data sources and therefore are
primarily Level 4 Evidence.
b
Clinical support refers to application of expert opinion of the CANMAT
committees to ensure that evidence-supported interventions are feasible
and relevant to clinical practice. Therefore, treatments with higher levels of
evidence may be downgraded to lower lines of treatment due to clinical
issues such as side effects or safety profile.

Physical and Meditative Treatments
5.2. What Is Light Therapy? How Effective Is Light
Therapy for the Treatment of MDD?
Light therapy (LT), or phototherapy, involves daily exposure
to bright light and is typically administered at home with a
fluorescent light box. Dosing of light may vary in intensity,
spectrum (soft white to ‘‘blue enhanced’’ light), exposure
duration, and time of administration (morning vs. evening).7
The standard protocol is 10,000 lux (light intensity) for 30
minutes per day during the early morning for up to 6 weeks,
with response usually seen within 1 to 3 weeks.16,17 Proposed mechanisms of antidepressant action include the
alteration of circadian rhythms7 and modulation of serotonin
and catecholamine systems.18 Light therapy is generally well
tolerated,17 with common side effects being eye strain, headache, agitation, nausea, and sedation.19
Since 2009, 2 meta-analyses, 16,20 4 systematic
reviews17,19,21,22 and 3 RCTs23-25 have been generally confirmatory of recommendations in the 2009 guidelines (see
Suppl. Table S1). While 1 meta-analysis (10 trials, N ¼ 714)
suggested that the efficacy of LT in seasonal depression has
been overstated,16 the other systematic reviews supported its
benefit in seasonal depression. A large RCT also found that

cognitive-behavioural therapy (CBT) had similar efficacy to
LT as monotherapy or adjunctive in acute treatment of seasonal depression, 25 but a naturalistic follow-up study
revealed that CBT was superior after 2 years.26 Newer studies have expanded the LT evidence base for nonseasonal
MDD. A recent meta-analysis (20 trials, N ¼ 881) also found
evidence to support the efficacy of LT as monotherapy in
nonseasonal MDD.20 In addition, an RCT reported that LT
monotherapy and LT combined with fluoxetine were superior to placebo in nonseasonal MDD, with the combined
treatment showing the most consistent effects.23 Similarly,
medication paired with chronotherapeutic techniques (LT,
sleep deprivation, and sleep time stabilization) led to superior remission rates in nonseasonal MDD compared to medication combined with exercise at both 9-week and 29-week
follow-up.24,27
In summary, the updated evidence continues to support
LT as a first-line monotherapy for seasonal depression and as
a second-line monotherapy or adjunctive treatment for mild
to moderate nonseasonal MDD (Table 2).

5.3. What Is Sleep Deprivation? How Effective Is Sleep
Deprivation for the Treatment of MDD?
Sleep deprivation (SD) continues to demonstrate rapid antidepressant effects in recent publications.28 It involves keeping patients awake for extended periods, with total SD
lasting up to 40 hours and partial SD allowing 3 to 4 hours
of sleep per night.29 Sleep deprivation is typically employed
2 to 4 times over the course of 1 week, with total SD often
interspersed with partial SD or normal (recovery) sleep.30,31
Several mechanisms of antidepressant action have been proposed, including increased activity of all neurotransmitter
systems, synaptic potentiation, and glial signaling.28 One
systematic review29 supported the efficacy of SD as augmentation to antidepressants in moderate to severe MDD (see
Suppl. Table S2).
A practical limitation for the use of SD is maintaining its
use for longer than a few weeks. Relapse after discontinuation
is often rapid. However, combined chronotherapeutic techniques offer rapid onset of efficacy, greater clinical utility,
and sustained response compared to total SD alone.32 One
such strategy is the combination of SD with sleep-phase
advance (SPA), which involves scheduling bedtimes that are
earlier than usual and then advancing the times on subsequent
nights until a normal bedtime is reached. Several RCTs have
demonstrated that an estimated 50% to 75% of SD responders
experience continued improvement when SD and SPA are
combined.33 Tripartite interventions (total or partial SD þ
light therapy þ SPA) implemented in small open trials also
yielded remission rates of 60% to 75%.31,34,35
The most common side effect of SD is daytime sleepiness. Recurrence of panic attacks has been noted during
SD,24 but with no adverse impact on treatment of comorbid
depression. The only established contraindication for SD is
epilepsy, given the high risk of seizure induction with sleep

La Revue Canadienne de Psychiatrie 61(9)

579

Table 2. Summary of Recommendations for Physical and Meditative Treatments.
Intervention

Indication

Recommendation

Evidence

Monotherapy or Adjunctive Therapy

Exercise

Mild to moderate MDD
Moderate to severe MDD
Seasonal (winter) MDD
Mild to moderate nonseasonal MDD
Mild to moderate MDD
Mild to moderate MDD
Moderate to severe MDD

First line
Second line
First line
Second line
Second line
Third line
Third line

Level
Level
Level
Level
Level
Level
Level

Monotherapy
Adjunctive
Monotherapy
Monotherapy and adjunctive
Adjunctive
Adjunctive
Adjunctive

Light therapy
Yoga
Acupuncture
Sleep deprivation

1
1
1
2
2
2
2

MDD, major depressive disorder.

reduction.36 The risk of SD-induced mania is estimated to be
low, with switch rates similar to or lower than with antidepressants and placebo.36
In summary, although there is Level 2 Evidence for SD in
MDD, the findings are confounded by the challenges of
blinding and sustaining treatment. SD is thus recommended
as a third-line adjunctive treatment for more severe and
refractory forms of MDD, in combination with other chronotherapeutic techniques (Table 2).

5.4. How Effective Is Exercise for the Treatment of
MDD?
Exercise is a structured physical activity, often supervised,
and undertaken with the aim of maintaining or improving
physical fitness or health.37 Potential mechanisms to explain
its benefit in depression include biological factors (e.g.,
increased turnover of neurotransmitters, endorphins, or neurotrophic factors like brain-derived neurotrophic factor;
reduction in cortisol levels; changes in kynurenine metabolism), and psychological factors (e.g., increased selfefficacy).37 In general, exercise is well tolerated, with adverse
events rarely reported in exercise and depression trials.37
While both cardiovascular (aerobic) and resistance (anaerobic) exercise have been shown to be effective in reducing
depressive symptoms, there is no clear evidence for the
superiority of either form.38 Recommendations for administration vary, but at least 30 minutes of supervised
moderate-intensity exercise at least 3 times weekly for a
minimum of 9 weeks is considered effective.39,40 As with
all physical activity interventions, however, the physical
fitness of the participant must be taken into consideration.
Recent meta-analyses37,41-44 and systematic reviews39,45
have evaluated exercise as monotherapy or adjunct to antidepressants or psychotherapy for mild to moderate depression (Suppl. Table S3). Two meta-analyses (39 trials, N ¼
232631; 13 trials, N ¼ 72036) and 2 systematic reviews43,45
reported that exercise was as effective as pharmacotherapy
or psychotherapy. Other meta-analyses reported that adjunctive exercise was effective in the short term (13 trials, N ¼
687),41 and superior to no-treatment control conditions (13
trials, N ¼ 720)42 and to control conditions like treatment as
usual (10 trials, N ¼ 758).43 For moderate to severe MDD, 1

meta-analysis (20 trials, N ¼ 1298) found exercise to be
superior to control conditions.44 Some methodological challenges, including suitability of control conditions, adequacy
of blinding and self-selection bias, may limit interpretation
of results. For example, when only high-quality trials were
considered, the effect size for benefit of exercise became
smaller.37,42,44 There is also some evidence that exercise has
better adherence when supervised by qualified practitioners,
so feasibility may be an issue.46
The evidence for the long-term benefits of exercise in
MDD is less clear. Meta-analyses have found only small
effects 37 or no effects 41 for exercise in the long term,
although a continued exercise regimen may help to maintain
early benefits. A systematic review of large populationbased, prospective studies suggested that participation in
physical activity may also prevent the onset of depression.47
Further research is therefore needed to assess the long-term
benefits of exercise for depression.
In summary, there is Level 1 Evidence for exercise in
treating MDD. It is recommended as first-line monotherapy
for mild to moderate MDD and as second-line adjunctive
treatment for moderate to severe MDD, based on the lack
of long-term data and feasibility issues (Table 2).

5.5. What Is Yoga? How Effective Is Yoga for the
Treatment of MDD?
Practitioners of the ancient Indian practice of yoga seek physical, mental, and spiritual balance. Thus, yoga ‘‘asanas’’ or
postures aim to improve flexibility and strength, while controlled breathing exercises or ‘‘pranayama’’ target heightening of body awareness, and ‘‘dhyana’’ or meditation is thought
to produce cognitive benefits.48 The proposed neurobiological
mechanisms for its benefit include increased turnover of dopamine and gamma-aminobutyric acid (GABA) levels in specific brain regions, regulation of the hypothalamic-pituitaryadrenal axis,49 and normalization of heart rate variability.50
The duration of yoga interventions varies, averaging 2 to 4
sessions a week over a course of 2 to 3 months.49
Since 2009, 1 meta-analysis (12 trials, N ¼ 619)49 has
reported moderate advantage for yoga compared to usual care
but only a modest benefit compared to relaxation and aerobic
exercise (Suppl. Table S4). Integrated yoga forms,
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incorporating breath control and meditation, may produce
more benefits than those that focus on postures alone. Limitations of yoga studies include low quality of RCTs, variability
in practice parameters and physical/mental health of participants, as well as difficulties with suitable control conditions.49 Long-term efficacy and safety data are also lacking.
Side effects are rarely reported in studies of yoga, and the
participant’s level of physical fitness may play a role in the
presence or severity of any adverse effects that are experienced.48 There are case reports of meditation-induced mania
or psychosis and of excessive or incorrect yoga practice
possibly contributing to serious adverse effects such as
artery occlusion or lotus neuropathy.48
Yoga continues to be recommended as a second-line
adjunctive therapy in mild to moderate MDD with Level 2
Evidence (Table 2). Other treatments involving meditative
practices (such as mindfulness-based cognitive therapy) are
included in Section 2, Psychological Treatments.51

5.6. What Is Acupuncture? How Effective Is
Acupuncture for the Treatment of MDD?
Acupuncture has been used for centuries in Asia as a treatment for a variety of health conditions, including chronic
pain, gastrointestinal conditions, and musculoskeletal disorders. It involves the insertion of fine needles at specific
physiological points to modulate the activity of nervous,
hormonal, and immune systems. In recent years, electroacupuncture (transmission of a small, pulsed electrical current
to the body through acupuncture needles) and laser acupuncture (use of low-level laser beams at specific acupuncture
points) have also been evaluated, with comparable efficacy
to manual acupuncture.52 Acupuncture sessions may involve a
variety of acupoints, are typically 20 to 30 minutes in duration, and range from 10 to 30 sessions, decreasing in frequency over time from daily to weekly intervals.52
While several RCTs and meta-analyses supported acupuncture as both a beneficial monotherapy 53,54 and as
adjunct treatment,54-56 others did not find evidence of efficacy for acupuncture either alone or as an adjunct therapy52,57 (Suppl. Table S5).
The inconsistency in findings has been attributed to methodological issues. Sham acupuncture is often used as a control condition; however, there is no robust evidence that any
specific acupoints are more relevant to depression than others, and as such, even sham treatment may produce benefits. 57 Small sample sizes, unclear randomization
procedures, and heterogeneity of study protocols are other
limitations.
Generally, acupuncture is well tolerated when performed
by a trained and regulated practitioner. Adverse effects are
usually mild and include headache, transient bleeding, bruising at needle insertion sites, skin irritation, and syncope.11,52
To avoid infection, sterile, disposable needles and aseptic
techniques should be used.
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Acupuncture is recommended as a third-line treatment,
with Level 2 Evidence in the adjunctive treatment of mild to
moderate MDD (Table 2).

Natural Health Products
Natural health products are naturally occurring, nonprescription substances that promote or preserve good health,
according to Health Canada. They include vitamins and minerals, herbal remedies, traditional and homeopathic medicines, and probiotics. As the list of available natural health
products is extensive, only commonly used products with a
reasonable body of published data are reviewed.

5.7. What Is St. John’s Wort? How Effective Is St.
John’s Wort for the Treatment of MDD?
St. John’s wort (SJW) (Hypericum perforatum) is a perennial
plant that has been used as a herbal medicine for many
centuries, with the total extract (which include hypericin/
hyperforin and several other flavonoids) being regarded as
active. Suggested mechanisms of antidepressant action
include direct effect on serotonin receptors, monoamine oxidase inhibition, and neuroendocrine and ion channel modulation.58,59 Formulations of SJW have varied widely, as has
the dose range (500 to 1800 mg/day), while treatment duration has spanned 4 to 12 weeks.58,60
Since 2009, 2 systematic reviews60,61 have confirmed the
comparable efficacy of SJW to antidepressants and superiority
to placebo for mild to moderate MDD (Suppl. Table S6). In
MDD of greater severity, 1 systematic review60 found SJW to
be of equal efficacy to selective serotonin reuptake inhibitors,
with a lower rate of withdrawals due to adverse events, whereas
the other61 reported no difference between SJW and placebo. In
2 subsequent RCTs, one found no significant difference
between SJW, sertraline, or placebo monotherapy,62 while the
other found SJW monotherapy superior to placebo, particularly
for individuals with moderate levels of atypical depression.63
Although SJW is significantly better tolerated than many
first-line antidepressants,64 side effects include gastrointestinal
upset, headaches, skin irritation, photosensitivity, and dry
mouth.65 There is concern that higher potency extracts can interfere with the metabolism of various medications.66 In addition,
serotonin syndrome and hypomania have been reported when
SJW is used concurrently with antidepressants.67,68
SJW is recommended as first-line monotherapy in mild to
moderate MDD (Level 1 Evidence) and is recommended as a
second-line adjunctive treatment for moderate to severe
MDD (Level 2 Evidence) (Table 3).

5.8. What Are Omega-3 Fatty Acids? How Effective
Are Omega-3 Fatty Acids for the Treatment of MDD?
Omega-3 fatty acids (o-3 fatty acids) are polyunsaturated fatty
acids that are primarily found in oily fish and certain nuts and
seeds. Different formulations of o-3 fatty acids have been
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Table 3. Summary of Recommendations for Natural Health Products.
Intervention

Indication

Recommendation

Evidence

Monotherapy or Adjunctive Therapy

St. John’s wort

Mild to moderate MDD
Moderate to severe MDD

First line
Second line

Level 1
Level 2

Monotherapy
Adjunctive

Omega-3

Mild to moderate MDD
Moderate to severe MDD

Second line
Second line

Level 1
Level 2

Monotherapy or adjunctive
Adjunctive

SAM-e

Mild to moderate MDD
Moderate to severe MDD

Second line
Second line

Level 1
Level 2

Adjunctive
Adjunctive

Acetyl-L-carnitine
Crocus sativus (saffron)
DHEA
Folate
Lavandula (lavender)
Inositol
Tryptophan
Rhodiola rosea (roseroot)

Mild
Mild
Mild
Mild
Mild
Mild
Mild
Mild

Third line
Third line
Third line
Third line
Third line
Not recommended
Not recommended
Not recommended

Level 2
Monotherapy
Level 2
Monotherapy or adjunctive
Level 2
Monotherapy
Level 2
Adjunctive
Level 3
Adjunctive
Level 2
Level 2
Insufficient evidence

to moderate
to moderate
to moderate
to moderate
to moderate
to moderate
to moderate
to moderate

MDD
MDD
MDD
MDD
MDD
MDD
MDD
MDD

DHEA, dehydroepiandrosterone; MDD, major depressive disorder; SAM-e, S-adenosyl-L-methionine.

studied, the most common being eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA). The typical dose range is 3
to 9 g/day of o-3 or 1 to 2 g of EPA plus 1 to 2 g of DHA per
day.69 Duration of treatment ranges from 4 to 16 weeks.70,71
Four new meta-analyses70-73 and 2 systematic reviews69,74
have provided updates on the efficacy of o-3 fatty acids in
MDD (Suppl. Table S7). One reported no benefits (13 trials,
N ¼ 731),70 another meta-analysis (25 trials, N ¼ 1438)72 and
1 review74 reported equivocal outcomes, 1 meta-analysis (15
trials, N ¼ 916) reported a positive outcome as monotherapy,73 and 1 meta-analysis (11 trials, N ¼ 418)69 and 1
review71 reported a positive outcome as adjunctive therapy.
Contradictory findings may be due to differences in study
populations, methodology, and intervention parameters. The
most recent and rigorous meta-analysis (11 trials,
N ¼ 418), 71 reporting specifically on DSM-defined MDD, found
large effect sizes for the efficacy of o-3 fatty acids. The variability in findings may also be due to differences in the composition and dosage of o-3 fatty acids used. Two meta-analyses71,73
found that EPA-dominant formulations were superior to
DHA-based options for alleviation of depressive symptoms.
The o-3 supplements are generally well tolerated with
only mild side effects, including diarrhea, nausea, and a fishy
aftertaste.11,75 Patients on anticoagulant and antiplatelet
medications may also require additional monitoring. 76
Manic induction has been reported in a few cases, although
not in bipolar depressed patients.77,78
Thus, o-3 fatty acids have Level 1 Evidence of efficacy but,
because of the inconsistency in the evidence, are recommended as
second-line monotherapy for mild to moderate MDD and adjunctive to antidepressants for moderate to severe MDD (Table 3).

5.9. What Is SAM-e? How Effective Is SAM-e for the
Treatment of MDD?
SAM-e is a natural substrate in the human body, including in
the brain, that is thought to function as a methyl donor in

various physiological processes.61 Proposed mechanisms of
antidepressant action include modulation of monoaminergic
neurotransmission.79
SAM-e is prescribed in Europe as an oral or parenteral
treatment for several conditions, including MDD.80 In the
United States and Canada, SAM-e is available as an oral
over-the-counter dietary supplement, often used in the dose
range of 800 to 1600 mg/day given in divided doses with
meals over 4 to 12 weeks.81 Studies have also used intravenous and intramuscular formulations of SAM-e, at doses of
200 to 400 mg/day across 2 to 8 weeks,61,81 which may be
more effective than oral supplements.69
Two systematic reviews found SAM-e effective as a
monotherapy versus placebo in mild to severe MDD61 or
versus comparator antidepressants in mild to moderate
MDD81 (Suppl. Table S8). There is also evidence to support adjunctive SAM-e with antidepressants in mild to
moderate MDD.69,81 There are concerns, however, about
trial methodologies and paucity of data on SAM-e as maintenance therapy.61
Overall, SAM-e is relatively well tolerated, with the most
common side effects being gastrointestinal upset, insomnia,
sweating, headache, irritability, restlessness, anxiety, tachycardia, and fatigue.11,81
In summary, SAM-e is recommended as a second-line
adjunctive treatment for use in mild to moderate MDD
(Level 1 Evidence) (Table 3).

5.10. What Is DHEA? How Effective Is DHEA for the
Treatment of MDD?
Dehydroepiandrosterone (DHEA) is a hormone produced by
the adrenal cortex, which is subsequently converted to sex
hormones in the body.82 It plays a role in modulating neuroendocrine and immune homeostasis and influences monoaminergic and glutaminergic neurotransmission.83 Dosage
of DHEA commonly used in research ranges from 30 to
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450 mg/day, with treatment lasting 6 to 8 weeks.11 No new
clinical trials have been conducted since 2009 that specifically evaluated the efficacy of DHEA in treating MDD, and
therefore, there is no new evidence to assess.
Side effects of DHEA include hirsutism, acne, hypertension, liver damage, and manic induction.84 Higher doses are
also associated with more serious adverse effects, such as
worsening of prostatitis and increased risk of breast cancer.84
DHEA remains recommended as a third-line treatment
with Level 2 Evidence as monotherapy and Level 3 Evidence as adjunctive treatment (Table 3).

5.11. What Is Tryptophan? How Effective Is
Tryptophan for the Treatment of MDD?
Tryptophan is a precursor of serotonin, which cannot be
synthesized de novo and must be supplied through diet. It
is hypothesized that adjunctive tryptophan may potentiate
serotonergic neurotransmission, mediating antidepressant
benefits by the process of ‘precursor loading’.85 The recommended dose in clinical practice is 2 to 4 g/day, with a
suggested duration of 3 to 4 months.85,86
A systematic review69 and 1 RCT87 have been published
since 2009, with no clear evidence to support an adjunctive
role for tryptophan to treat MDD (Suppl. Table S9). Reported
side effects of tryptophan are mild and most frequently
include sedation, dry mouth, and gastrointestinal distress, but
may also include serotonin syndrome and a potential to
increase lithium toxicity when used in combination.88
Tryptophan is therefore not recommended for the treatment of MDD (Table 3).

5.12. What Other Natural Health Products Have Been
Evaluated in the Treatment of MDD?
Several other natural health products have been evaluated as
potential treatments for depression (Table 3). Only the evidence for relatively better evaluated agents (folate preparations, inositol, acetyl-L-carnitine, C. sativus [saffron],
Lavandula [lavender], and R. rosea [roseroot]) was reviewed
(Suppl. Table S10).
A meta-analysis (11 trials, N ¼ 2204) of folic acid found
no evidence to support its efficacy as a short-term adjunctive
agent for antidepressants, although many subjects had medical and other psychiatric comorbidities.89 However, 2 narrative reviews90,91 and a retrospective analysis92 support the
use of folate preparations (particularly L-methylfolate) as
monotherapy90 or adjunct to antidepressants for MDD,90-92
although small samples and the lack of double-blind,
placebo-controlled trials are notable limitations. Genetic
polymorphisms may also play a role in efficacy, and certain
folate preparations may be better suited to specific genetic
profiles.90
There was no evidence from a meta-analysis (9 trials,
N ¼ 242) to support the efficacy of inositol as monotherapy
or adjunctive therapy in MDD.93
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In contrast, a narrative review found that acetylL-carnitine was superior to placebo, and as effective as
fluoxetine and amisulpride, as a monotherapy for mild to
moderate depression.94 It is generally well tolerated without
significant side effects.10,94
The usual dose of C. sativus (saffron) is 20 to 30 mg/day
over 6 to 8 weeks.95,96 One new meta-analysis (5 trials, N ¼
177)97 and 3 systematic reviews96,98,99 further support its use
as a monotherapy with comparable efficacy to antidepressants in mild to moderate MDD. Reported adverse effects of
C. sativus are mild and include anxiety/nervousness,
increased appetite, nausea, and headache.96
Lavandula (lavender) doses are recommended at 2 to 4.5
mL/day (alcoholic tincture 1:2) or 6 to 12 mL/day (alcoholic
tincture 1:5).100 It has only been studied as an acute intervention in the short term (4-8 weeks).69 In 1 RCT, the combination of Lavandula and citalopram was significantly more
effective than citalopram alone for moderate to severe
depression.101 Adverse effects of Lavandula include nausea,
confusion, and mild headaches.69,101
Standard dose regimens for R. rosea (roseroot) are not
available in the literature, with studies reporting a range of
100 to 680 mg/day. It, too, has only been studied in the short
term (4-8 weeks).102 One RCT of R. rosea monotherapy and
sertraline in mild to moderate MDD found that neither condition was significantly different from placebo.103 R. rosea
has mild and infrequent side effects, including nervousness,
dizziness, allergy, irritability, insomnia, fatigue, and unpleasant sensations.102,103 Interactions with concomitant medications, such as theophylline and warfarin, have been
reported.104
In summary, for mild to moderate MDD, acetylL-carnitine (Level 2 Evidence) is recommended as a
third-line monotherapy and C. sativus as third-line monotherapy or adjunctive treatment (Level 2 Evidence)
(Table 3). Folate (Level 2 Evidence) and Lavandula (Level
3 Evidence) are recommended as third-line adjunctive
treatments. Inositol and R. rosea are not recommended for
the treatment of MDD.

Conclusions
Overall, there are few substantial changes to the recommendations made in the previous CANMAT CAM treatment
guidelines.9 Across CAM treatments, exercise, St. John’s
wort, and LT (for seasonal depression) have the most robust
evidence. For unipolar mild to moderate MDD, there is sufficient evidence and clinical support to recommend, as firstor second-line treatment, the use of exercise, LT, o-3 fatty
acids and St. John’s wort as monotherapies, and exercise,
LT, yoga, o-3 fatty acids, and SAM-e as adjunctive treatments. For moderate to severe MDD, adjunctive use of exercise, St. John’s wort, o-3 fatty acids, SAM-e, and SD can be
considered. Other physical and natural health products are
not recommended as first- or second-line treatment but may
be useful in specific clinical situations.
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The evidence presented recognizes the strengths and limitations of various CAM treatments. Pharmacological and
psychological treatments remain the first-line interventions
for moderate to severe MDD because of a generally larger
evidence base for efficacy and safety. However, the growing
body of evidence in support of specific CAM treatments indicates that they are efficacious for milder forms of illness and/
or when patient preference may affect adherence to other
treatments. More physician education is needed on the benefits and application of CAM treatments to increase usage and
to enhance evidence-based treatment options for patients.
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22. Güleç M. Bright light therapy in treatment of depressive disorders other than seasonal affective disorder. Bull Clin Psychopharm. 2011;21(Suppl 2):S89.
23. Lam RW, Levitt AJ, Levitan RD, et al. Efficacy of bright light
treatment, fluoxetine, and the combination in patients with
nonseasonal major depressive disorder: a randomized clinical
trial. JAMA Psychiatry. 2015;18:1-9.
24. Martiny K, Refsgaard E, Lund V, et al. A 9-week randomized
trial comparing a chronotherapeutic intervention (wake and
light therapy) to exercise in major depressive disorder patients
treated with duloxetine. J Clin Psychiatry. 2012;73:
1234-1242.
25. Rohan KJ, Mahon JN, Evans M, et al. Randomized trial of
cognitive-behavioral versus light therapy for seasonal affective
disorder: acute outcomes. Am J Psychiatry. 2015;172:862-869.
26. Rohan KJ, Meyerhoff J, Ho SY, et al. Outcomes one and two
winters following cognitive-behavioral therapy or light therapy for seasonal affective disorder. Am J Psychiatry. 2015
Nov 5. [Epub ahead of print]
27. Martiny K, Refsgaard E, Lund V, et al. Maintained superiority
of chronotherapeutics vs. exercise in a 20-week randomized
follow-up trial in major depression. Acta Psychiatr Scand.
2015;131:446-457.
28. Dallaspezia S, Benedetti F. Sleep deprivation therapy for
depression. Curr Top Behav Neurosci. 2015;25:483-502.
29. Ravindran AV, da Silva TL. Complementary and alternative
therapies as add-on to pharmacotherapy for mood and anxiety
disorders: a systematic review. J Affect Disord. 2013;150:
707-719.
30. Martiny K, Refsgaard E, Lund V, et al. The day-to-day acute
effect of wake therapy in patients with major depression using
the HAM-D6 as primary outcome measure: results from a
randomised controlled trial. PLoS One. 2013;8:e67264.
31. Moscovici L, Kotler M. A multistage chronobiologic intervention for the treatment of depression: a pilot study. J Affect
Disord. 2009;116:201-207.
32. Boyce P, Hopwood M. Manipulating melatonin in managing
mood. Acta Psychiatr Scand. 2013;444(Suppl 130):16-23.
33. Bunney BG, Bunney WE. Rapid-acting antidepressant strategies: mechanisms of action. Int J Neuropsychopharmacol.
2012;15:695-713.
34. Echizenya M, Suda H, Takeshima M, et al. Total sleep deprivation followed by sleep phase advance and bright light therapy in drug-resistant mood disorders. J Affect Disord. 2013;
144:28-33.
35. Sahlem GL, Kalivas B, Fox JB, et al. Adjunctive triple chronotherapy (combined total sleep deprivation, sleep phase
advance, and bright light therapy) rapidly improves mood and
suicidality in suicidal depressed inpatients: an open label pilot
study. J Psychiatry Res. 2014;59:101-107.
36. Dallaspezia S, Benedetti F. Chronobiological therapy for
mood disorders. Expert Rev Neurother. 2011;11:961-970.

La Revue Canadienne de Psychiatrie 61(9)

37. Cooney GM, Dwan K, Greig CA, et al. Exercise for depression. Cochrane Database Syst Rev. 2013;9:CD004366.
38. Stanton R, Reaburn P, Happell B. Is cardiovascular or
resistance exercise better to treat patients with depression?
A narrative review. Issues Ment Health Nurs. 2013;34:
531-538.
39. Nyström MB, Neely G, Hassmén P, et al. Treating major
depression with physical activity: a systematic overview with
recommendations. Cogn Behav Ther. 2015;44:341-352.
40. Stanton R, Reaburn P. Exercise and the treatment of depression: a review of the exercise program variables. J Sci Med
Sport. 2014;17:177-182.
41. Krogh J, Nordentoft M, Sterne JAC, et al. The effect of exercise in clinically depressed adults: systematic review and
meta-analysis of randomized controlled trials. J Clin Psychiatry. 2011;72:529-538.
42. Josefsson T, Lindwall M, Archer T. Physical exercise intervention in depressive disorders: meta-analysis and systematic
review. Scand J Med Sci Sports. 2014;24:259-272.
43. Silveira H, Moraes H, Oliveira N, et al. Physical exercise and
clinically depressed patients: a systematic review and metaanalysis. Neuropsychobiology. 2013;67:61-68.
44. Rosenbaum S, Tiedemann A, Sherrington C, et al. Physical
activity interventions for people with mental illness: a systematic review and meta-analysis. J Clin Psychiatry. 2014;75:
964-974.
45. Danielsson L, Noras AM, Waern M, et al. Exercise in the treatment of major depression: a systematic review grading the
quality of evidence. Physiother Theory Pract. 2013;29:573-585.
46. Stubbs B, Vancampfort D, Rosenbaum S, et al. Dropout from
exercise randomized controlled trials among people with
depression: a meta-analysis and meta regression. J Affect
Disord 2015;190:457-466.
47. Mammen G, Faulkner G. Physical activity and the prevention
of depression: a systematic review of prospective studies. Am
J Prev Med. 2013;45:649-657.
48. Pilkington K, Kirkwood G, Rampes H, et al. Yoga for depression: the research evidence. J Affect Disord. 2005;89:13-24.
49. Cramer H, Lauche R, Langhorst, et al. Yoga for depression: a
systematic review and meta-analysis. Depress Anxiety. 2013;
11:1068-1083.
50. Brown RP, Gerbarg PL. Sudarshan Kriya Yoga breathing in
the treatment of stress, anxiety and depression: Part I—Neurophysiologic model. J Altern Complement Med. 2005;11:
189-201.
51. Parikh SV, Quilty LC, Ravitz P, et al. Canadian Network for
Mood and Anxiety Treatments (CANMAT) 2016 clinical
guidelines for the management of adults with major depressive disorder: section 2. psychological treatments. Can J Psychiatry. 2016;61(9):524-539.
52. Smith CA, Hay PP, Macpherson H. Acupuncture for depression. Cochrane Database Syst Rev. 2010;1:CD004046.
53. Quah-Smith I, Smith C, Crawford JD, et al. Laser acupuncture
for depression: a randomized double blind controlled trial
using low intensity laser intervention. J Affect Disord.
2013;148:179-187.

585

54. Wu J, Yeung AS, Schnyer R, et al. Acupuncture for depression: a review of clinical applications. Can J Psychiatry. 2012;
57:397-405.
55. Chan YY, Lo WY, Yang SN, et al. The benefit of combined
acupuncture and antidepressant medication for depression: a
systematic review and meta-analysis. J Affect Disord. 2015;
176:106-107.
56. MacPherson H, Richmond S, Bland M, et al. Acupuncture and
counseling for depression in primary care: a randomized controlled trial. PLoS Med. 2013;10:e1001518.
57. Zhang ZJ, Chen HY, Yip KC, et al. The effectiveness and
safety of acupuncture therapy in depressive disorders: systematic review and meta-analysis. J Affect Disord. 2010;124:9-21.
58. Sarris J, Panossian A, Schweitzer I, et al. Herbal medicine for
depression, anxiety, and insomnia: a review of psychopharmacology and clinical evidence. Eur Neuropsychopharmacol.
2011;21:841-860.
59. Butterweck V, Schmidt M. The mechanisms of action of St.
John’s wort: an update. Wien Med Wochenschr. 2015;165:
229-235.
60. Rahimi R, Nikfar S, Abdollahi M. Efficacy and tolerability of
Hypericum perforatum in major depressive disorder in comparison with selective serotonin reuptake inhibitors: a metaanalysis. Prog Neuropsychopharmacol Biol Psychiatry. 2009;
33:118-127.
61. Carpenter DJ.St. John’s wort and S-adenosyl methionine as
‘‘natural’’ alternatives to conventional antidepressants in the
era of the suicidality boxed warning: what is the evidence for
clinically relevant benefit? Altern Med Rev. 2011;16:17-39.
62. Sarris J, Fava M, Schweitzer I, et al. St. John’s wort (Hypericum perforatum) versus sertraline and placebo in major
depressive disorder: continuation data from a 26-week RCT.
Pharmacopsychiatry. 2012;45:275-278.
63. Mannel M, Kuhn U, Schmidt U, et al. St. John’s wort extract
LI160 for the treatment of depression with atypical features—
a double-blind, randomized, and placebo-controlled trial.
J Psychiatr Res. 2010;44:760-767.
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In 2009, the Canadian Network for Mood and Anxiety Treatments (CANMAT), a not-for-profit scientific and educational organization, published a revision of evidence-based
clinical guidelines for the treatment of depressive disorders.1
CANMAT has updated these guidelines in 2016 to reflect
new evidence in the field.
The scope of these guidelines remains the management of
adults with unipolar major depressive disorder (MDD), with
a target audience of psychiatrists and mental health specialists. This section covers the treatment of depressive disorders
in children and adolescents, women in the perinatal and
menopausal stages, and the elderly, recognizing that these
life stages carry distinct challenges for treatment. The section is 1 of 6 guidelines articles; other sections expand on
principles of care and psychological, pharmacological, neurostimulation, and complementary and alternative medicine
treatments. Treatment recommendations in this section will
emphasize differences from the general guidelines for adults.
These recommendations are presented as guidance for clinicians who should consider them in context of individual
patients and not as standards of care.

Methods
The full methods have been previously described,2 but in
summary, relevant studies in English published from January 1, 2009, to December 31, 2015, were identified using
computerized searches of electronic databases (PubMed,
PsychInfo, Cochrane Register of Clinical Trials), inspection
of bibliographies, and review of other guidelines and major
reports. Each recommendation includes the level of evidence
for each graded line of treatment, using specified criteria
(Table 1). The level of evidence criteria now reflect the
primacy of meta-analysis because of its increasing use in the
evaluation of evidence.
In special populations, consideration of harm becomes a
more prominent concern than in general adult populations,
because of the unique vulnerabilities of these developmental
windows. The recommendations for various treatment
approaches therefore reflect an attempt to balance treatment
benefit and potential risks in a way that is acceptable to
clinicians and patients. As studies examining harm in the
treatment of MDD are often of low quality,3 the confidence
of the treatment recommendations in these groups may be
lower than in sections focused on general adult populations.
The following sections provide an overview of the treatment
challenges and options for children and adolescents; pregnant, postpartum, and menopausal women; and the elderly.

Childhood and Adolescence: A Unique
Neurodevelopmental Period
In 2014, 11.4% of American youth aged 12 to 17 years
reported at least 1 major depressive episode (MDE) in the
past year.4 Canadian statistics are limited, but 2012 Statistics
Canada data found that 8.2% of surveyed youth aged 15 to
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Table 1. Criteria for Level of Evidence and Line of Treatment.
Criteria
Level of evidencea
1
Meta-analysis with narrow confidence intervals
and/or 2 or more RCTs with adequate
sample size, preferably placebo controlled
2
Meta-analysis with wide confidence intervals and/
or 1 or more RCTs with adequate sample size
3
Small-sample RCTs or nonrandomized,
controlled prospective studies or case series
or high-quality retrospective studies
4
Expert opinion/consensus
Line of treatment
First line
Level 1 or Level 2 Evidence, plus clinical supportb
Second line
Level 3 Evidence or higher, plus clinical supportb
Third line
Level 4 Evidence or higher, plus clinical supportb
RCT, randomized controlled trial.
a
Note that Level 1 and 2 Evidence refer specifically to treatment studies in
which randomized comparisons are available. Recommendations involving
epidemiological or risk factors primarily arise from observational studies,
and hence the highest level of evidence is usually Level 3. Higher order
recommendations (e.g., principles of care) reflect higher level judgement
of the strength of evidence from various data sources and therefore are
primarily Level 4 Evidence.
b
Clinical support refers to application of expert opinion of the CANMAT
committees to ensure that evidence-supported interventions are feasible
and relevant to clinical practice. Therefore, treatments with higher levels of
evidence may be downgraded to lower lines of treatment due to clinical
issues such as side effects or safety profile.

24 years reported mood disorders.5 Most of the randomizedcontrolled trials (RCTs) of youth assess antidepressant effectiveness in 12- to 18-year-old participants, despite the rapid
maturational changes during this period and the fact that a
12-year-old is developmentally distinct from an 18-yearold.6 Some studies also combine children (<12 years) and
adolescents (12-18 years); when recommendations are
intended for a specific age group (pediatric or adolescent),
this is explicitly stated.

6.1. What is the Initial Approach to a Child or
Adolescent with Suspected Depression?
Use of standardized depression screening tools is recommended for assessing children and youth; different screening
tools exist for these age groups.7,8 When feasible, health care
providers should use a semistructured approach to diagnostic
assessment of children and adolescents who screen positive
for MDD (e.g., Kiddie Schedule for Affective Disorders
[K-SADS]). Given that a semistructured interview requires
both time and training, this may be difficult in some settings
but should be attempted (e.g., by appointing trained personnel for this purpose). Although diagnostic criteria for MDD
are the same for children and adolescents, presenting symptoms may differ by age group; adolescents typically report
more hypersomnia, fewer appetite and weight changes, and
fewer psychotic symptoms than children.9 As such, the
patient’s age should be taken into account when assessing
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children/youth, selecting treatments, and tracking
response.10 Best clinical practice includes the use of various
sources for diagnosis and symptom severity assessments,
including a clinical interview and auxiliary information
(i.e., from parents, teachers).
Supportive clinical care may be sufficient to reduce
depression symptoms of a mild MDE. Supportive
approaches include psychoeducation, active and empathetic
listening, and lifestyle advice, including the benefits of good
sleep hygiene, proper eating habits, and exercise.11
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Table 2. Treatment of Major Depressive Disorder in Children/
Youth.
Recommendation Treatment
First line

Second line
Third line

6.2. Is Psychotherapy an Effective Treatment for
Depressed Children/Adolescents?
Previous meta-analyses found that psychotherapy, largely in
the form of cognitive-behavioural therapy (CBT),
confers modest antidepressant effects in depressed children/
adolescents relative to comparison conditions (e.g., waitlist,
minimally-treated, active placebo), with more evidence for
its use in adolescents.12,13 A recent review of psychotherapeutic interventions in children/adolescents (52 studies,
N ¼ 3805) found that interpersonal therapy (IPT) retained
superiority over both the short and long term compared with
control interventions (waitlist, no treatment, treatment as usual,
psychological placebo).14 However, both CBT and IPT retained
superiority over the short term compared with control conditions.14 When focusing on children (8-12 years), results are
mixed; 1 meta-analysis (10 RCTs, N ¼ 523) found CBT to be
modestly superior to control conditions (largely waitlist
controls), although outcome heterogeneity was sizable,15 while
another meta-analysis (7 RCTs) reported inconclusive evidence
for the effectiveness of psychotherapy, mainly CBT, in depressed
children (control: waitlist, no treatment, or medication).16
The effectiveness of Internet-based psychotherapeutic
interventions in children/adolescents has also been explored.
One meta-analysis found no significant benefit to Internetbased interventions in 7- to 25-year-olds on depression
symptoms (although anxiety was reduced) compared with
waitlist controls.17 Others found that computer/Internetbased CBT in children and youth was more effective than
comparison conditions (e.g., waitlist, no treatment) in alleviating depression symptoms, particularly in adolescents.18,19 As such, these interventions may be a promising
treatment alternative when in-person/face-to-face treatment
is not feasible or available. Most Internet-based interventions have a considerable component of parental and/or
teacher involvement, as well as guidance from a therapist.
Therefore, Internet-based therapies may be better conceived
as a piece within a therapeutic intervention strategy rather
than a stand-alone approach.
A Cochrane meta-analysis (11 trials, N ¼ 1307) evaluated
the effectiveness of psychotherapy and antidepressant medication, alone and in combination, for treating MDD in 6- to
18-year-old participants.20 There were no significant group
differences on most outcome measures and limited evidence
favouring pharmacotherapy or combination treatment

CBT or IPT
Internet-based psychotherapy
(for milder severity, if in-person
is not possible)
Fluoxetine
Escitalopram, sertraline, citaloprama
Venlafaxine,b TCAb

Minimal or nonresponse
First line
Add SSRI to psychotherapy
Second line
Switch to another SSRI
(if unresponsive to fluoxetine)
Third line
Venlafaxineb
TCAb
Treatment resistant
First line
SSRI þ psychotherapy
Second line
Switch to another SSRI
(if unresponsive to fluoxetine)
Third line
Venlafaxineb
TCAb
Neurostimulation treatment
(ECTb or rTMSb)

Level of
Evidence
Level 1
Level 1

Level 1
Level 2
Level 2
Level 1
Level 2
Level 2
Level 3
Level 2
Level 2
Level 2
Level 3
Level 3

Suicide/adverse events must be monitored during SSRI treatment; weekly
follow-ups recommended during first 4 weeks. CBT, cognitive-behavioural
therapy; ECT, electroconvulsive therapy; IPT, interpersonal therapy; SSRI,
selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant; rTMS,
repetitive transcranial magnetic stimulation.
a
Not recommended in those with congenital long QT syndrome, congenital
heart disease, or hepatic impairment.
b
Only recommended for adolescents (older than 12 years).

(vs. pharmacotherapy) in achieving remission.20 Similarly,
another meta-analysis (5 trials) found that CBT conferred
limited additional benefit to pharmacological treatment in
depressed adolescents,21 but the combination did reduce
functional impairment in the short term,21 which is consistent with previous work.11 Another Cochrane meta-analysis
(9 trials, N ¼ 882) assessed the effectiveness of psychological and pharmacological interventions in preventing relapse
or recurrence of depression after an initial episode in children and youth up to 25 years of age, and found no difference
in outcomes with either approach.22 Finally, CBT for suicide
prevention combined with pharmacotherapy resulted in
greatest improvements in depressed youth who had recently
attempted suicide; these improvements appear comparable
to those in nonsuicidal adolescents with MDD.23
Table 2 summarizes the treatment recommendations for
MDD. In summary, as there is no clear comparative advantage for pharmacotherapy or psychotherapy in treating
children/youth with non-treatment-resistant MDD, psychotherapy should be the first line of treatment in mild to
moderate MDD. CBT and IPT should be considered ahead of
other types of psychotherapies in treating depressed pediatric
and adolescent populations.
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6.3. What Antidepressant Medication Should Be Used
in Depressed Children/Adolescents?
Selective serotonin reuptake inhibitors (SSRIs) are the most
extensively studied medications for the treatment of MDD in
children/youth. A Cochrane review (19 trials, N ¼ 3335)
examined efficacy and adverse outcomes of newer generation antidepressants (SSRIs and others vs. placebo) in participants 6 to 18 years of age.24 Overall, antidepressant-treated
children/youth had lower depression severity scores and
higher response/remission rates than placebo-treated individuals, although the effect size was small.24 Fluoxetine is
superior to placebo in pediatric/adolescent cohorts and is the
recommended first-choice pharmacological treatment.24,25
Some studies have demonstrated escitalopram superiority
over placebo on functioning and depression scores, 24
although this may be more pronounced in adolescent cohorts
rather than children.26 Paroxetine has not shown efficacy in
this age group.24 There is some evidence that sertraline may
be superior to placebo, but the effects are small; finally, there
is little evidence for antidepressant effects of citalopram in
children or adolescents, although remission rates tended to
be higher compared with placebo.24 Children/adolescents
with congenital long QT syndrome should not be treated
with citalopram; those with congenital heart disease or hepatic impairment should be treated with caution.27
Tricyclic antidepressants (TCAs) are not useful in treating depression in children, and there is only marginal evidence to support their use in adolescents.28 Monoamine
oxidase inhibitors (MAOIs) are not recommended for
depressed children/youth because there has been limited
assessment of MAOI effectiveness in this population and
because of the side effect burden as well as potential for
difficulties with the tyramine-free diet.
In summary, if psychotherapy is not accessible, acceptable, or effective, pharmacotherapy should be considered in
youth with depressive episodes of moderate severity
(Table 2). Pharmacotherapy should be considered as a
first-line intervention in more severe cases of depression.
Fluoxetine is considered a first-choice antidepressant in children/youth while escitalopram, sertraline, and, to a lesser
extent, citalopram are generally considered second-choice
antidepressants. Paroxetine is not recommended. TCAs and
MAOIs should only be considered in treatment-resistant
depression.

6.4. How Should Children/Adolescents Be Monitored
following Initiation of Pharmacotherapy?
The United States Food and Drug Administration (FDA)
recommends that patients be seen on a weekly basis during
the first 4 weeks of treatment, followed by visits every 2
weeks for a month, and then after 12 weeks of treatment to
monitor adverse events/suicidality.29 This is especially true
in more severely depressed patients, those with high suicidal
ideation, and those experiencing family conflict.30 The
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Canadian Psychiatric Association also recommends that
appointments or telephone contacts should be scheduled at
least weekly within the first month of treatment for children
and adolescents.31 When starting antidepressant pharmacotherapy in youth, the initial dose is generally at the low
end of the therapeutic range and continues for a minimum of
4 weeks before a dose increase is considered. If the patient
continues to show only a partial response after 12 weeks
despite adequate dosing, a change in treatment is
warranted.8,9

6.5. How Long Should Children/Adolescents Be
Treated with Pharmacotherapy?
Relatively little is known about antidepressant maintenance
strategies in children/adolescents. Based primarily on adult
research, maintenance treatment for 1 year or more is recommended in children/youth with a history of at least 2
depressive episodes or 1 severe or chronic episode.9 In individuals with no MDD history, maintenance strategies should
persist for 6 to 12 months. Antidepressant discontinuation
should consist of a slow taper and occur during a relatively
stress-free time (e.g., summer months).

6.6. How Should Treatment-resistant Depression or
Comorbidity Be Approached in Children or Adolescents?
If a child/adolescent is unresponsive to first-line treatment, the
possibility of a misdiagnosis (e.g., undetected bipolar disorder,
comorbid medical or psychiatric disorder) should be considered prior to a treatment switch. Treatment nonadherence
should also be considered, as should psychosocial factors
(e.g., bullying, sexual identity concerns, and family conflict).
Based largely on findings from the Treatment of Resistant
Depression in Adolescents (TORDIA) study, following an adequate course with an initial SSRI, children/adolescents showing minimal response (<20% decrease in symptoms) should be
switched to another SSRI. Although participants in the TORDIA trial were equally responsive to the serotonin and
norepinephrine reuptake inhibitor (SNRI) venlafaxine as to
another SSRI, venlafaxine was associated with a higher rate
of self-harm events in those with higher suicidal ideation; venlafaxine is therefore less preferable than switching to another
SSRI.30 For youth with SSRI-resistant depression, combined
treatment (antidepressant þ psychotherapy) decreases the
number of days with depression and may be cost-effective.32
There is limited evidence for the use of neurostimulation
treatments and other modalities in treating depression in
pediatric/adolescent populations. Repetitive transcranial
magnetic stimulation (rTMS) may hold some promise,33
although large-scale randomized, sham-treatment controlled
studies are lacking. Similarly, RCTs of electroconvulsive
therapy (ECT) in children/adolescents are lacking, although
ECT parameters in adolescents exist.34 Case series indicate
that ECT is effective in alleviating depression symptoms in
adolescents with treatment-resistant MDD, although some
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individuals did report long-term cognitive/memory impairments.35 Given the potential side effect profiles and lack of
evidence, ECT is not recommended in children (<12 years of
age) and is only recommended with extreme caution in adolescents with treatment-resistant and severe MDD (Table 2).
Finally, the presence of a comorbid psychiatric disorder
may complicate treatment. There are sparse data to guide
treatment of MDD in the context of psychiatric comorbidity
in individuals younger than 18 years. Some limited evidence
supports the use of fluoxetine in depressed youth with mild
to moderate alcohol use disorders36 and with oppositional
symptoms.37 In the TORDIA study, remission from depression, regardless of treatment, was associated with a greater
reduction in measures of anxiety, attention-deficit/hyperactivity disorder (ADHD), and oppositional symptoms.38
Although the evidence is limited, treating depression in children/adolescents may reduce comorbid disorder(s)
symptoms.

6.7. What Are the Safety Concerns for Antidepressant
Medications in Children/Adolescents?
Health Canada has not approved any antidepressant medications for use in individuals younger than 18 years. Fluoxetine
is the only antidepressant approved by the FDA for preadolescents (8 years and older), but both fluoxetine and escitalopram are FDA-approved for children 12 years and older.
The FDA issued a black-box warning in 2003 on SSRI
use in those younger than 24 years; other regulatory agencies, including Health Canada, followed suit. The Cochrane
review of newer generation antidepressants (SSRIs and others) found that median baseline risk of suicide-related outcomes (behaviour and ideation) rose from 25/1000 to 40/
1000.24 These results were consistent with the FDA metaanalysis that showed an *1.5- to 2-fold risk of increased
suicidal thoughts/behaviours (no suicide deaths reported) for
newer antidepressants.39 While epidemiological data do not
demonstrate a relationship between prescriptions of antidepressants and suicide deaths in large populations of youth,40
a systematic review of observational studies found a higher
risk (odds ratio ¼ 1.92) of suicidal acts (suicide and
attempted suicide) with SSRI exposure in adolescents but a
reduced risk in older age groups.41 Given that these were
observational studies, it is possible that the adolescents with
SSRI exposure were more severely depressed and at higher
risk of suicidality. While recognizing the risks associated
with SSRI use, the consequence of untreated depression in
children/adolescents is more likely to result in harm; therefore, treatment with SSRIs may be appropriate with careful
monitoring.

Perinatal Depression
Unipolar MDEs occurring during pregnancy and in the first
year postpartum are frequently referred to as perinatal
depression and are among the most common morbidities
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of pregnancy and the postnatal period. The DSM-5 defines
the peripartum onset specifier as an MDE that emerges during pregnancy or in the first 4 weeks after delivery, an
acknowledgement that up to 40% of postpartum MDEs begin
during pregnancy.
Up to 7.5% of women will have a unipolar MDE during
pregnancy, and 6.5% will experience one in the first 3
months postpartum. When cases of minor depressive disorder are considered, these rates increase to 18.4% and 19.2%,
respectively.42,43 If left untreated, MDEs can affect infant
development, future depression risk, and family and vocational functioning. Timely treatment is therefore essential to
optimizing outcomes for women and their families.

6.8. What Are the Principles of Management for
Perinatal Depression?
Up to 50% of pregnancies are unplanned.44 Discussions
about a woman’s intent to become pregnant and the safety
of selected treatment strategies if a pregnancy (planned or
unplanned) occurs should therefore comprise a part of the
assessment and documentation of all depressed women of
childbearing age.
The treatment of MDD during pregnancy and the postpartum period is marked by a number of unique challenges.
These include the known risks of fetal and infant exposure to
pharmacologic treatments during pregnancy and lactation, as
well as those posed by untreated depression. Unfortunately,
the evidence upon which our understanding of these risks is
based remains limited. The DSM-5 defines perinatal depression as a unitary diagnostic concept, but given these uncertainties and the unique risks posed by depression and its
treatment during the perinatal period, we have developed
separate sets of recommendations for pregnancy and the
postpartum period, as well as for MDEs of mild to moderate
severity, and for severe episodes. Severity of depressive episodes is defined according to the DSM-5.

6.9. How Should Depression during Pregnancy Be
Treated?
Decision making around the treatment of depression during
pregnancy must balance the risks associated with fetal medication exposure with those of untreated depression. Left
untreated, MDEs during pregnancy are not only associated
with poorer nutrition and prenatal medical care, smoking,
and recreational substance misuse,45,46 but also with significant suffering for women. Depression is linked to an
increased risk of poor obstetrical outcomes,47 small neonates
for gestational age,48 neonatal intensive care unit admission,49 increased rates of neonatal complications,50 impairments in mother-infant bonding, infant sleep difficulties,51
mild developmental delays,52 and cognitive, behavioural,
and emotional problems in offspring.53
The recommendations for MDD in pregnancy are summarized in Table 3. The efficacy of first-line treatments for

La Revue Canadienne de Psychiatrie 61(9)

593

Table 3. Treatment of Mild to Moderate Major Depressive Disorder during Pregnancy.
Recommendation Treatment
First line
Second line
Third line

CBT (individual or group)
IPT (individual or group)
Citalopram, escitalopram, sertraline
Structured exercise, acupuncture
(depression specific), bright-light
therapy
Bupropion, desvenlafaxine, duloxetine
fluoxetine, fluvoxamine,
mirtazapine, TCAs (caution with
clomipramine), venlafaxine
ECT (for severe, psychotic, or
treatment-resistant depression)
Therapist-assisted Internet CBT,
mindfulness-based CBT,
supportive psychotherapy, couples
therapy, psychodynamic
psychotherapy, rTMS
Combination SSRI þ CBT or IPT

Level of
Evidence
Level
Level
Level
Level

1
1
3
2

Level 3
or
Level 4
Level 3
Level 4

Level 4

For severe major depressive disorder, pharmacotherapies each move up
one recommendation line (e.g., second line becomes first line), despite a
paucity of treatment trials in pregnant women. Psychotherapy and complementary and alternative medicine therapies as monotherapy are not recommended. ECT remains third line. CBT, cognitive-behavioural therapy;
ECT, electroconvulsive therapy; IPT, interpersonal therapy; SSRI, selective
serotonin reuptake inhibitor; TCA, tricyclic antidepressant; rTMS, repetitive transcranial magnetic stimulation.

mild to moderate depression, including CBT and IPT delivered in either individual or group format, is supported by
meta-analyses.54,55 Given the established efficacy of SSRIs
as first-line treatments in MDD outside of the perinatal
period, citalopram, escitalopram and sertraline are recommended based on efficacy and safety; combination treatment
with an SSRI and CBT or IPT can also be considered. Other
SSRIs (except paroxetine) and newer antidepressants are less
preferred options given the relative absence of reproductive
data and limited antenatal clinical use. Despite increased
risks of fetal cardiovascular (CV) malformations (outlined
below), paroxetine and clomipramine may be discussed with
women where there is a compelling reason to consider it,
such as a previous good response or ongoing stability on the
medication. Doxepin should be avoided during pregnancy
given its high rate of passage into breast milk and accompanying complications. MAOIs are not recommended during
pregnancy given their propensity to interact with certain
analgesic and anaesthetic agents. When MAOIs must be
used, early consultation with anaesthesia is recommended.
Other treatments, including neurostimulation and complementary and alternative medicine strategies, can also be
considered as third-line recommendations.56 Recognizing
the need for rapid treatment during pregnancy, interventions
that have previously been effective for that woman may be
worth discussing as potential second-line strategies, as long
as they are not contraindicated.

In keeping with recommendations in general population
samples, the use of antidepressants in the perinatal period
should continue until 6 to 12 months after remission in lowrisk women, although treatment for longer periods of time
should be considered in those at high risk of relapse.

6.10. What Is the Approach to Treating Severe
Depression during Pregnancy?
For severe depression during pregnancy, pharmacotherapy
with particular agents is a first-choice treatment, either alone
or in combination with CBT or IPT. The remaining SSRIs
(except paroxetine), newer generation antidepressants, and
TCAs are second line. ECT can also be considered.57 Combination pharmacotherapy (see Section 3)58 may be cautiously considered, but little is known about short- and
long-term risks to the fetus with this approach.

6.11. What Are the Risks of Using Antidepressant
Medications in Pregnancy?
Unfortunately, studies examining the risks of antidepressants
during pregnancy are limited by the presence of exposures
(e.g., maternal depression, substance or prescription misuse,
poor prenatal care, maternal physical health problems) that
confound associations between antidepressants and these
risks. Available studies cannot fully adjust for these factors,
and so the magnitude and specific nature of the risks associated with antidepressants are not completely understood.59
Most antidepressants have not been linked to an increased
risk of major congenital malformations. An increased risk of
CV malformations (odds ratio *1.5) has been found with
first-trimester paroxetine exposure,59 although a number of
these complications resolve spontaneously and do not pose
significant functional impairment.60 Reports have linked
fluoxetine use early in pregnancy to a small increase in congenital malformations as well.61 Significant evidence has not
yet accrued that supports increased risks with the other
SSRIs, bupropion, mirtazapine, SNRIs, or TCAs (except for
clomipramine, which may be associated with an elevated risk
of CV malformations). However, antidepressant risk is an
active area of study, and discussions with patients should take
into account the most recent data. Consultation by patients
and/or physicians with Motherisk (www.motherisk.org)
can support these conversations.
There may be a very modest link between gestational
SSRI use and clinically recognized spontaneous abortion
(odds ratio *1.5).62 However, neither this nor the risk of
malformations is in excess of the 2-fold increase in risk that
is accepted as clinically significant in the field.63 Studies
have also linked SSRIs to a 4-day shortened gestational
duration and reduced birth weight (74 grams).62
At delivery, fetuses exposed to SSRI antidepressants in the
third trimester are at elevated risk of developing a syndrome
of poor neonatal adaptation marked by jitteriness, irritability,
tremor, respiratory distress, and excessive crying. Occurring
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in 15% to 30% of infants, these symptoms are most often
time-limited (typically resolving in 2-14 days), are not associated with an increased risk of mortality or longer-term neurodevelopmental problems, and resolve with supportive
care.64 This risk may be highest with paroxetine, venlafaxine,
and fluoxetine.64 Limited data also suggest that SSRIs taken
late (but not early) in pregnancy may be associated with an
increased risk of persistent pulmonary hypertension of the
newborn (PPHN). The absolute risk is 2.9 to 3.5 per 1000
infants compared to a general population risk of 2 per 1000.65
The limited data on the longer-term postnatal effects of
fetal intrauterine exposure to SSRIs report no lasting cognitive, language, emotional, or behavioural problems in offspring.66 Finally, despite the fact that a small number of
studies have suggested that fetal SSRI exposure may be
associated with autism-spectrum disorder in offspring, these
studies have significant methodological limitations, have
wide confidence intervals, and require further replication
before evidence-based recommendations can be made.67

6.12. How Is Depression Treated during the
Postpartum Period?
The deleterious effects of untreated postpartum depression
(PPD) on women and their families can be significant. PPD
has been linked to impaired mother-infant attachment68 and
cognitive, emotional, and behavioural problems in offspring.69 Successful treatment of maternal depression may
reduce these risks.70
Breastfeeding is not contraindicated during treatment with
an antidepressant medication. Concerns about breastfeeding
during medication treatment include short-term adverse reactions and longer-term neurodevelopmental effects. Treatment
recommendations for PPD are given for use in women who
are breastfeeding. Women with PPD who are not breastfeeding should follow the general CANMAT guidelines.
For women with a mild to moderate PPD who are breastfeeding, first-line recommendations again include IPT and
CBT54,55 (Table 4). Second-line treatments include citalopram, escitalopram, and sertraline, which have data for effectiveness during the postpartum period, minimize risk during
lactation, and pose the least known risk during the childbearing years.70 Structured exercise and depression-specific acupuncture are complementary and alternative treatments that
have some evidence in the postpartum period.71-73 An increasing body of evidence also supports the use of therapist-assisted
Internet-based behavioural activation and CBT, whereas the
effectiveness of unsupported Internet-based psychotherapeutic interventions has not been established.74-76 While not
extensively studied in the postpartum period, mindfulnessbased CBT and supportive, couples, and psychodynamic psychotherapy may have a role for selected women.
Despite the presence of RCT support for fluoxetine and
paroxetine, they are recommended as third-line choices, the
former because of its long half-life and slightly higher rates
of minor adverse reactions in breastfed infants,77 and the
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Table 4. Treatment of Mild to Moderate Postpartum Depression
during Breastfeeding.
Recommendation Treatment
First line
Second line
Third line

CBT (individual or group)
IPT (individual or group)
Citalopram, escitalopram, sertraline
Combination SSRI þ CBT or IPT
Structured exercise, acupuncture
(depression specific), therapistassisted Internet CBT, or
behavioural activation
Fluoxetine, fluvoxamine, paroxetine
TCAs (except doxepin)
Bupropion, desvenlafaxine, duloxetine,
mirtazapine, venlafaxine, TMS,
bright-light therapy
ECT (for severe, psychotic, or
treatment-resistant depression)
Mindfulness-based CBT, supportive
psychotherapy, couples therapy,
psychodynamic psychotherapy

Level of
Evidence
Level 1
Level 1
Level 2
Level 2
Level 2

Level 2
Level 3

Level 3
Level 4

For severe postpartum depression, pharmacotherapies each move up one
recommendation line (e.g., second line becomes first line), despite a paucity
of treatment trials in this population. Psychotherapy and complementary
and alternative medicine treatments as monotherapy are not recommended. ECT remains third line. CBT, cognitive-behavioural therapy; ECT,
electroconvulsive therapy; IPT, interpersonal therapy; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant; TMS, transcranial
magnetic stimulation.

latter because of its association with CV malformations in
subsequent pregnancies. Other second-generation antidepressants are categorized as third-line treatments because
of limited evidence in lactating women. Among the TCAs,
nortriptyline has the most evidence in the postpartum setting
and a solid track record in lactation.78 Doxepin should be
avoided in the postpartum period because of reports of significant adverse reactions in infants with breastfeeding.79,80
Finally, rTMS79,81 and bright-light therapy81,82 may be
effective for mild to moderate PPD.

6.13. What Is the Approach to Treating Severe PPD?
For severe PPD, pharmacotherapy should be used first line, with
or without psychotherapy. First-choice medications are citalopram, escitalopram, and sertraline. Other antidepressants are
second-choice treatments for women who are more severely
depressed. ECT is also an effective treatment that is listed as third
line because of its side effect profile, but it can be considered a
first-choice treatment for severe depression, especially with psychosis; women can also continue to breastfeed during ECT.83

6.14. What Are the Risks of Antidepressants during
Breastfeeding?
Exposure to antidepressants in breastfed infants is 5 to 10
times lower than exposure in utero. Serum levels in preterm
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infants or those with liver and/or kidney impairment may be
higher, and so consultation with a pediatrician should help
guide decisions in these cases. Relative infant doses (RID) of
medication <10% are generally safe, and all of the SSRIs and
SNRIs tested to date appear to meet this criterion.84 Sertraline, fluvoxamine, and paroxetine have the lowest RID and
‘‘milk-to-plasma’’ ratios. Minor reactions have been noted in
case studies of over 200 infants with breastfeeding exposure
to sertraline or paroxetine. Citalopram and fluoxetine have had
higher rates of infant reactions (4%-5%), but these are
reversible and generally limited to short-lived increases in
irritability, restlessness, somnolence, or insomnia.78 Given its
relatively low relative infant dose, nortriptyline can be a good
choice if women prefer or require treatment with a TCA.
Unfortunately, next-to-no data exist on MAOIs during lactation. There is a paucity of data on the long-term neurodevelopmental outcomes of infants who receive antidepressants in
breast milk, but there is currently no evidence of significant
long-term neurodevelopmental effects.77

Perimenopausal Depression
The transition to menopause (or perimenopause, the beginning of ovarian failure) starts when menstrual cycles become
7 days longer or shorter than usual and extends to the early
postmenopausal years. 85 Perimenopause is a period of
increased risk for depression compared to premenopausal
years. Notably, in epidemiological studies, both increased
depressive symptoms and diagnosis of an MDE occurred
more frequently in perimenopausal relative to premenopausal women.86-89 Perimenopause is associated with risk for
both depressive recurrence and new-onset depression.87,88
Along with increased rates of depression and anxiety, this
period is also associated with emergence of menopausal
symptoms such as hot flashes, night sweats, decreased
libido, vaginal dryness, sleep disturbances, and memory
complaints, all of which may negatively affect mood. Hot
flashes and night sweats have been identified as independent
predictors of perimenopausal depression.90
Table 5 summarizes the current evidence for treatment of
MDD in perimenopausal women.

6.15. Is Antidepressant Medication Effective during
Menopause?
Only desvenlafaxine has been specifically evaluated through
randomized, placebo-controlled trials for antidepressant efficacy in peri- and postmenopausal depressed women; the 2
trials found that desvenlafaxine (50 mg daily, N ¼ 43491;
100 mg and 200 mg daily, N ¼ 38792) was superior to placebo. Importantly, a post-hoc analysis of these RCTs showed
no differences in treatment response to desvenlafaxine
between peri- and postmenopausal women.93 Otherwise,
small-sample, open-label studies have shown the benefit of
citalopram, duloxetine, escitalopram, mirtazapine, quetiapine XR, and venlafaxine XR. There are no comparative
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Table 5. Current Evidence for Treatment of Perimenopausal
Depression.
Recommendation Treatment
First line
Second line

Third line

Desvenlafaxine
CBT
Transdermal estradiola
Citalopram, duloxetine,
escitalopram, mirtazapine,
quetiapine XR, venlafaxine XR
Omega-3 fatty acids, fluoxetine,
nortriptyline, paroxetine,
sertraline
Mindfulness-based CBT, supportive
psychotherapy

Level of
Evidence
Level
Level
Level
Level

1
2
2
3

Level 4

Level 4

CBT, cognitive-behavioural therapy.
a
Women with an intact uterus should also be prescribed concomitant
progesterone.

studies of antidepressants in menopausal women. Based on
these limited data, the recommendations for antidepressants
in peri- or postmenopausal depression do not differ from
those in the general adult population.

6.16. Are Hormonal Agents Effective as Monotherapy
or Adjunctive Treatment with Antidepressants?
Transdermal estradiol has been evaluated as both monotherapy and adjunctive posttherapy to treat perimenopausal
depression. In a comparative trial of 3 hormone replacement
therapies as adjuncts to venlafaxine XR in postmenopausal
women, methyltestosterone but not estradiol was superior to
placebo.94 In 2 other small RCTs, estrogen augmentation
was superior to placebo in perimenopausal women,95,96
while there was no difference between transdermal estradiol
and placebo in late postmenopausal women.97 Hormonal
agents are recommended as second-line agents for women
who understand the risks and have no contraindications to
hormonal therapy.

6.17. Are There Effective Nonpharmacologic
Treatments for Depression during Menopause?
Only 1 study (N ¼ 50) investigated the use of CBT in perimenopausal women with depression.98 Group CBT significantly decreased mean scores on the Beck Depression
Inventory-II in both pre- and perimenopausal women with
depression, but no change was observed in the waitlist control group. These results are consistent with a post-hoc analysis of a large open-label trial (N ¼ 353) showing no
differences in treatment response to cognitive therapy
between premenopausal, perimenopausal, and postmenopausal women.99
In contrast, adjunctive acupuncture conferred no advantage when added to self-care versus self-care alone for the
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treatment of hot flashes and depressive symptoms in postmenopausal women.100

Late-Life Depression
Late-life depression (LLD) can be defined as MDD occurring in adults 60 years and older. When discussing LLD, it is
important to differentiate early adult-onset depression recurring in late life from late-onset depression. Compared to
patients with earlier onset of MDD, late-onset depression
has a worse prognosis, a more chronic course, a higher
relapse rate, and higher levels of medical comorbidity, cognitive impairment, and mortality.101 The vascular depression
hypothesis posits that cerebrovascular disease predisposes,
precipitates, or perpetuates some depressive syndromes in
older age. This vascular burden affects fronto-striatal circuitry, resulting in depression and associated cognitive impairment, especially executive dysfunction.102,103 Evidence also
suggests that late-onset depression or depressive symptoms
may be a prodrome for dementia; hence, monitoring of cognition at initial assessment and over time is warranted.104,105

6.18. What Is the Role of Nonpharmacological
Treatments in LLD?
Meta-analyses have demonstrated efficacy for psychological
treatments of depression in older adults,106 with even higher
effect sizes when minor depression and dysthymia were
included.107 Newer meta-analyses have addressed some
methodological issues in earlier studies—namely, the need
for randomization of treatment and the need to assess the
effect of the type of control group on the magnitude of psychotherapy effects. A meta-analysis of 27 RCTs including
2245 participants demonstrated great variability in standardized mean differences of 0.05 to 1.36 depending on the
control group.108 In this meta-analysis, psychotherapies
(including bibliotherapy) yielded large effects compared
with waitlist and attention controls but small to moderate
effects compared with supportive therapy or treatment as
usual. The authors suggested that supportive therapy best
controlled for the nonspecific elements of psychotherapy and
should be used as the control for future studies and that
problem-solving therapy (PST) has the strongest evidence
base using supportive therapy as a control.108 A recent
meta-analysis assessed the efficacy of PST in MDD in older
adults, demonstrating that PST significantly reduced depression rating scale scores and reduced disability. The authors
also noted that PST is one of the few therapies studied in
older people with cognitive impairment and executive
dysfunction.109

6.19. What Are the Principles of Pharmacological
Treatment of LLD?
The adage of ‘‘start low and go slow (and keep going)’’ is
relevant in LLD. Divisions into young-old (<75 years) and
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old-old (#75 years) can be helpful, with a greater degree of
vigilance required in treating the old-old. Overall, there are
pharmacokinetic changes with aging that may decrease
the rate of absorption, modify bioavailability, increase
half-life for lipid-soluble drugs, and increase relative
concentration for water-soluble drugs and metabolites.110
As comorbid medical burden and polypharmacy expand, the
risk for pharmacokinetic and pharmacodynamic drug interactions increases (see Section 3).58 In addition, rare antidepressant side effects in adults such as bone loss, serotonin
syndrome, extrapyramidal side effects, and neuroleptic
malignant syndrome are more common in the elderly.111
Particular attention should be paid to falls, hyponatremia,
and gastrointestinal bleeding, which are associated with
SSRIs in general112,113 and to QTc prolongation with citalopram.114 Standard principles of conservative prescribing
should be applied to minimize adverse drug outcomes.115
Meta-analyses also suggest that longer antidepressant treatment trials (10-12 weeks) are required in LLD.116

6.20. What Is the Pharmacological Approach to LLD?
An inherent paradox in the treatment of LLD stems from the
dissonance between routine clinical practice and RCT evidence. For example, while citalopram and escitalopram are
generally considered by clinicians to be first-line treatments
for LLD due to tolerability and fewer drug interactions,117119
none of the RCTs involving these drugs demonstrated
superiority over placebo in the elderly,120-122 with the exception of citalopram in a subset of old-old (>75 years) patients
with severe depression (Hamilton Depression Rating Scale
score > 24).120 In fact, a meta-analysis of 7 studies demonstrated no difference between citalopram and other antidepressants for depression remission or trial withdrawal for
adverse effects.123 In contrast, geriatric clinicians are reluctant to prescribe paroxetine due to anticholinergic effects and
fluoxetine due to drug interactions, yet these same SSRIs
have positive RCT evidence in the treatment of LLD.124,125
Thus, treatment recommendations for LLD have been evidence-informed, rather than evidence-based.119
Overall, recent systematic reviews and meta-analyses
support the efficacy of antidepressants in LLD, with no
difference between SSRI and SNRI classes, 126 and in
adult-onset MDD where episodes recurred in LLD.127 A
subsequent meta-analysis, in adult and geriatric populations,
demonstrated that antidepressants are efficacious for depression in adults 55þ years of age.128 However, drug-placebo
differences for studies with an entry criterion of 65þ years
were modest and nonsignificant. Heterogeneity, small study
number, physical comorbidity, and chronicity were all considered to affect the ability of a trial to separate drug from
placebo effects.128 A recent network meta-analysis, with
response as an outcome (>50% reduction in depression score
from baseline), demonstrated relative risks compared to placebo of greater than 1.2 for only 3 drugs: sertraline, paroxetine, and duloxetine.129 A meta-analysis of moderators of
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treatment response in LLD suggests older adults with longer
illness duration and moderate to severe depression benefit
from antidepressants compared to placebo, whereas short
illness duration does not show antidepressant response.130
Furthermore, executive dysfunction, especially in the subdomains of planning and organization, has been associated
with poor antidepressant treatment response in LLD, which
may be a factor in trial heterogeneity.131 One can speculate
that vascular depression, associated with executive dysfunction, may be more resistant to traditional pharmacotherapeutic approaches, and may be related to depressive syndromes
that are in fact early manifestations of dementia. These are
important considerations when assessing lack of response to
initial treatment approaches. Among new antidepressants,
vortioxetine and agomelatine have been evaluated in LLD.
An RCT (N ¼ 453) comparing vortioxetine, duloxetine, and
placebo demonstrated significant reduction of depression
scores with both comparators versus placebo in adults
(aged 65þ years) with depression. Additionally, both medications improved verbal learning, with vortioxetine
demonstrating an additional improvement in processing
speed. 132 Agomelatine was associated with improved
depressive symptoms and better treatment response than
placebo but did not separate from placebo for remission.133
There is also evidence to support efficacy of continuation
and maintenance treatment in LLD. A meta-analysis of 8
double-blind RCTs found antidepressants effective in preventing relapses and recurrences in the elderly, with similar
tolerability for TCAs and SSRIs.134

6.21. Is There a Role for Atypical Antipsychotic
Medication in LLD?
In a post-hoc analysis pooling clinical trial data of the 61- to
67-year age group, adjunctive aripiprazole and antidepressants showed a large effect size of 0.8 compared to placebo;
the most common side effects were akathisia and dizziness.135 A recent National Institute of Mental Health–funded
RCT (N ¼ 181) reported on aripiprazole augmentation (1015 mg) in older adults (aged 60þ years) with late and early
onset LLD who were nonremitters to venlafaxine XR monotherapy. For remission, aripiprazole was superior to placebo
(40/91 [44%] vs. 25/90 [29%], respectively). The most common adverse events were akathisia (26%) and Parkinsonism
(17%). Serious adverse events were reported in 4% of
patients on aripiprazole and 2% on placebo, with 6% discontinuation on aripiprazole and 9% with placebo.136
An RCT (N ¼ 338) of older adults (aged 65þ years) with
MDD found that quetiapine XR monotherapy (median dose
158.7 mg) demonstrated efficacy versus placebo in depression scores, response, and remission rates.137 However, subgroup analysis of participants aged 75þ years demonstrated
only a trend-level significance for depression score reduction
(P ¼ 0.068). Dropout rates were 9.6% for quetiapine XR
versus 4.1% for placebo.137 Post-hoc analysis demonstrated

597

efficacy for depressive symptoms irrespective of baseline
sleep, anxiety, or pain.138
When prescribed for dementia, antipsychotic medications are associated with increased risk of all-cause mortality, with greater risks for typical than atypical
antipsychotics; the risk is less well elucidated in cognitively intact elderly populations.139 Antipsychotic medications may be considered in selected elderly individuals,
recognizing that the risk profile in cognitively intact individuals has not been confirmed.

6.22. What Is the Recommended Sequential Approach
to Pharmacological Treatment of LLD?
There is support for a stepwise approach to treatment of LLD
in providing the best likelihood of achieving response and
remission.119 In 2 large studies, IMPACT140,141 and PROSPECT,142,143 elderly depressed patients randomized to a
stepwise algorithmic approach were much more likely to
improve than if they were randomized to usual care. Specifically, the odds ratio for IMPACT versus usual care was 3.45
(response rate 45% vs. 19%; P < 0.001), and for PROSPECT
versus usual care, the odds ratio was 2.13 (likelihood of
remission, 43% vs. 28%; P < 0.05).
A systematic review and meta-analysis of treatmentresistant depression (defined as failure to respond to at least
1 treatment) in adults aged >55 years identified a dearth of
randomized trial data for this patient population. Half of the
participants responded to a switch or augmentation strategy,
with lithium augmentation demonstrating the most consistent data for all approaches.144 Of all studies included in the
analysis, a sequential treatment strategy provided the highest
response rates.145
For LLD, RCT data generally only assess an individual
step in an algorithmic or stepwise approach. Given the challenges in interpreting the evidence in LLD, therefore, an
evidence-informed sequential treatment approach is recommended, rather than simply extrapolating from individual
trials (Table 6). While good clinical judgement suggests
choosing antidepressants to avoid mechanisms that may be
harmful in the elderly (e.g., avoiding anticholinergic antidepressants to minimize confusion and delirium risk), there is
yet little evidence over the long term to support ad-hoc tailoring of antidepressant choices to target symptom clusters
or to leverage specific side effects for therapeutic benefit.
For example, evidence does not necessarily support that
using a sedating medication to optimize sleep in a depressed
patient improves overall outcomes over the course of treatment or longer. It is possible, for example, that when depression has remitted and sleep has normalized that the ongoing
sedating effects of medications contribute to noncompliance
or lack of tolerability. Hence, use of medications in a consistent and algorithmic manner is suggested, leveraging the
extensive evidence for this approach to optimize depression
outcomes.119

598

The Canadian Journal of Psychiatry 61(9)

Table 6. Algorithmic Pharmacological Treatment of Late-Life
Depression.
Recommendation Treatment

Level of
Evidence

First line

Level 1

Second line

Third line

Duloxetine, mirtazapine,
nortriptyline
Bupropion, citalopram/escitalopram,
desvenlafaxine, duloxetine,
sertraline, venlafaxine,
vortioxetine
Switch to
Nortriptyline
Moclobemide, phenelzine,
quetiapine,
trazodone
Bupropion
Combine with
Aripiprazole, lithium
Methylphenidate
Switch to
Amitriptyline, imipramine
Combine SSRI or SNRI with
Bupropion, SSRI

Level 2

professional development (CPD) projects are accredited by
academic institutions. CANMAT has diverse funding, but in
the past 5 years (2011-2015), sources of CANMAT revenue
(excluding CIHR and research funding) included national/
international scientific conferences (28% of revenue), publications (26%), industry-supported CPD projects (26%),
and academic projects (18%).
The CANMAT guidelines are not officially endorsed by
the Canadian Psychiatric Association.
Declaration of Conflicting Interests

Level 1
Level 2

Level 3
Level 1
Level 2
Level 2
Level 3

SNRI, serotonin and norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor.

Summary
Depression is common across the life span. While special
populations (children and youth, women in the perinatal or
menopausal period, and older adults) bring unique challenges, the essential approach to depressive episodes is similar to that of the general adult population. Careful diagnosis,
evidence-based evaluation of the risk-benefit ratios of specific treatment strategies, and careful monitoring of outcomes are universal elements of optimal treatment.
Evidence for efficacy of treatments in these populations is
often more limited than for the general population, and risks
of treatment in these groups are often poorly studied and
reported. Despite the limited evidence base, extant data and
clinical experience suggest that each of these special populations can benefit from the systematic application of treatment guidelines for treatment of depression.

Disclosures
The guidelines process and publication were funded entirely
by internal CANMAT funds; no external support was sought
or received. No honoraria were paid to authors, and no professional editorial assistance was used. All members of the
CANMAT Depression Work Group disclosed potential conflicts of interest (available at www.canmat.org). CANMAT
is a project-driven organization governed by a volunteer,
unpaid advisory board, with no permanent staff or dedicated
offices. CANMAT has a conflict of interest policy that
includes disclosures by all participants, and all continuing

The author(s) declared the following potential conflicts of interest
with respect to the research, authorship, and/or publication of this
article:
GMM has been on advisory boards or a speaker for Janssen,
Lilly, Lundbeck, and Pfizer.
BNF has received honoraria for ad hoc speaking or advising/
consulting or received research funds from Alternative Funding
Plan Innovations Award, AstraZeneca, Brain & Behavioral Foundation, Bristol-Myers Squibb, Canadian Institutes of Health
Research, Canadian Network for Mood and Anxiety Treatments,
Canadian Psychiatric Association, Daiichi Sankyo, Eli Lilly,
Hamilton Health Sciences Foundation, J. P. Bickell Foundation,
Lundbeck, Lundbeck International Neuroscience Foundation,
Ontario Brain Institute, OMHF, Ontario Ministry of Research and
Innovation, NSERC, Pfizer, Servier, Society for Women’s Health
Research, Sunovion, and the Teresa Cascioli Charitable
Foundation.
ZI has received honoraria for ad hoc speaking or advising/consulting or received research funds from Canadian Biomarker Integration Network for Depression, Canadian Consortium for
Neurodegeneration and Aging, Canadian Institutes of Health
Research, Janssen, Joan and Clifford Hatch Foundation, Katthy
Taylor Chair in Vascular Dementia, Lundbeck, National Institute
of Aging, Ontario AFP Innovation Fund, Otsuka, Pfizer, and
Sunovion.
NJ has no financial conflicts to declare.
MS has no financial conflicts to declare.
RJV has no financial conflicts to declare.
SHK has received honoraria for ad hoc speaking or advising/
consulting or received research funds from Allergan, Brain Canada,
Bristol-Myers Squibb, Canadian Institutes of Health Research,
Janssen, Lundbeck, Ontario Brain Institute, Pfizer, St. Jude Medical, Servier, and Sunovion.
RWL has received honoraria for ad hoc speaking or advising/
consulting or received research funds from Asia-Pacific Economic
Cooperation, AstraZeneca, Brain Canada, Bristol-Myers Squibb,
Canadian Institutes of Health Research, Canadian Depression
Research and Intervention Network, Canadian Network for Mood
and Anxiety Treatments, Canadian Psychiatric Association, Coast
Capital Savings, Johnson & Johnson, Lundbeck, Lundbeck Institute, Medscape, Pfizer, St. Jude Medical, Takeda, University
Health Network Foundation, and Vancouver Coastal Health
Research Institute.
RVM has received speaker and consultant honoraria or research
funds from Allergan, Bristol-Myers Squibb, Canadian Institutes of
Health Research, Canadian Network for Mood and Anxiety Treatments, Canadian Psychiatric Association Eli Lilly, Johnson & Johnson, Lallemand, Lundbeck, Merck, Ontario Brain Institute, Ontario
Mental Health Foundation, Otsuka, Paladin, Pfizer, Queen’s

La Revue Canadienne de Psychiatrie 61(9)

University, Sunovion, Takeda, the University Health Network
Foundation, and Valeant.
SVP has been a consultant to Bristol Myers Squibb, Lundbeck,
and Takeda; has had a research contract with Assurex; and has
equity in Mensante.
AVR has received speaker and consultant honoraria or research
funds from Bristol-Myers Squibb, Canadian Depression Research
and Intervention Network, Canadian Foundation for Innovation and
the Ministry of Economic Development and Innovation, Canadian
Institutes of Health Research, Grand Challenges Canada, Janssen,
Lundbeck, Ontario Mental Health Foundation, Pfizer, and
Sunovion.

Funding
The author(s) received no financial support for the research, authorship, and/or publication of this article.

References
1. Kennedy SH, Lam RW, Parikh SV, et al. Canadian Network
for Mood and Anxiety Treatments (CANMAT) clinical
guidelines for the management of major depressive disorder
in adults. Introduction. J Affect Disord. 2009;117(Suppl 1):
S1-S2.
2. Lam RW, Kennedy SH, Parikh SV, et al. Canadian Network
for Mood and Anxiety Treatments (CANMAT) 2016 clinical
guidelines for the management of adults with major depressive disorder: introduction and methods. Can J Psychiatry.
2016;61(9):506-509.
3. Santaguida PL, MacQueen G, Kashavarz H, et al. Treatment
for depression after unsatisfactory response to SSRIs. Rockville (MD): Agency for Healthcare Research and Quality
(US); 2012. Report No.: 12-EHC050-EF. AHRQ Comparative Effectiveness Reviews.
4. Center for Behavioral Health Statistics and Quality. Behavioral health trends in the United States: results from the
2014 National Survey on Drug Use and Health. Rockville
(MD): Substance Abuse and Mental Health Services
Administration; 2015. HHS Publication No. SMA 154927, NSDUH Series H-50.
5. Pearson C, Janz T, Ali J. Mental and substance use disorders in
Canada [Internet]. Ottawa (ON): Statistics Canada; 2013 [cited
2016 June 10]. Catalogue no. 82-624-X. Available from: http://
www.statcan.gc.ca/pub/82-624-x/2013001/article/11855eng.pdf
6. Casey BJ, Jones RM, Hare TA. The adolescent brain. Ann N
Y Acad Sci. 2008;1124:111-126.
7. Stockings E, Degenhardt L, Lee YY, et al. Symptom screening scales for detecting major depressive disorder in children
and adolescents: a systematic review and meta-analysis of
reliability, validity and diagnostic utility. J Affect Disord.
2015;174:447-463.
8. Lewandowski RE, Acri MC, Hoagwood KE, et al. Evidence
for the management of adolescent depression. Pediatrics.
2013;132:e996-e1009.
9. Choe CJ, Emslie GJ, Mayes TL. Depression. Child Adolesc
Psychiatr Clin North Am. 2012;21:807-829.

599

10. Tao R, Emslie GJ, Mayes TL, et al. Symptom improvement
and residual symptoms during acute antidepressant treatment
in pediatric major depressive disorder. J Child Adolesc Psychopharmacol. 2010;20:423-430.
11. Masi G, Liboni F, Brovedani P. Pharmacotherapy of major
depressive disorder in adolescents. Expert Opin Pharmacother. 2010;11:375-386.
12. Weisz JR, McCarty CA, Valeri SM. Effects of psychotherapy
for depression in children and adolescents: a meta-analysis.
Psychol Bull. 2006;132:132-149.
13. Klein JB, Jacobs RH, Reinecke MA. Cognitive-behavioral
therapy for adolescent depression: a meta-analytic investigation of changes in effect-size estimates. J Am Acad Child
Adolesc Psychiatry. 2007;46:1403-1413.
14. Zhou X, Hetrick SE, Cuijpers P, et al. Comparative efficacy
and acceptability of psychotherapies for depression in children and adolescents: a systematic review and network metaanalysis. World Psychiatry. 2015;14:207-222.
15. Arnberg A, Ost LG. CBT for children with depressive symptoms: a meta-analysis. Cogn Behav Ther. 2014;43:275-288.
16. Forti-Buratti MA, Saikia R, Wilkinson EL, et al. Psychological treatments for depression in pre-adolescent children (12
years and younger): systematic review and meta-analysis of
randomised controlled trials. Eur Child Adolesc Psychiatry.
2016 Mar 11. [Epub ahead of print]
17. Ye X, Bapuji SB, Winters SE, et al. Effectiveness of Internetbased interventions for children, youth, and young adults with
anxiety and/or depression: a systematic review and metaanalysis. BMC Health Serv Res. 2014;14:313.
18. Ebert DD, Zarski AC, Christensen H, et al. Internet and
computer-based cognitive behavioral therapy for anxiety and
depression in youth: a meta-analysis of randomized controlled outcome trials. PLoS One. 2015;10:e0119895.
19. Pennant ME, Loucas CE, Whittington C, et al. Computerised
therapies for anxiety and depression in children and young
people: a systematic review and meta-analysis. Behav Res
Ther. 2015;67:1-18.
20. Cox GR, Callahan P, Churchill R, et al. Psychological therapies versus antidepressant medication, alone and in combination for depression in children and adolescents. Cochrane
Database Syst Rev. 2014;11:CD008324.
21. Dubicka B, Elvins R, Roberts C, et al. Combined treatment
with cognitive-behavioural therapy in adolescent depression:
meta-analysis. Br J Psychiatry. 2010;197:433-440.
22. Cox GR, Fisher CA, De Silva S, et al. Interventions for preventing relapse and recurrence of a depressive disorder in
children and adolescents. Cochrane Database Syst Rev.
2012;11:CD007504.
23. Vitiello B, Brent DA, Greenhill LL, et al. Depressive symptoms and clinical status during the Treatment of Adolescent
Suicide Attempters (TASA) study. J Am Acad Child Adolesc
Psychiatry. 2009;48:997-1004.
24. Hetrick SE, McKenzie JE, Cox GR, et al. Newer generation antidepressants for depressive disorders in children
and adolescents. Cochrane Database Syst Rev. 2012;11:
CD004851.

600

25. Cipriani A, Zhou X, Del Giovane C, et al. Comparative efficacy and tolerability of antidepressants for major depressive
disorder in children and adolescents: a network meta-analysis.
Lancet. 2016 June 8. [Epub ahead of print]
26. Wagner KD, Jonas J, Findling RL, et al. A double-blind,
randomized, placebo-controlled trial of escitalopram in the
treatment of pediatric depression. J Am Acad Child Adolesc
Psychiatry. 2006;45:280-288.
27. Leonard HL, March J, Rickler KC, et al. Pharmacology of the
selective serotonin reuptake inhibitors in children and adolescents. J Am Acad Child Adolesc Psychiatry. 1997;36:
725-736.
28. Hazell P, Mirzaie M. Tricyclic drugs for depression in children and adolescents. Cochrane Database Syst Rev. 2013;6:
CD002317.
29. Adegbite-Adeniyi C, Gron B, Rowles BM, et al. An update on
antidepressant use and suicidality in pediatric depression.
Expert Opin Pharmacother. 2012;13:2119-2130.
30. Brent DA, Emslie GJ, Clarke GN, et al. Predictors of spontaneous and systematically assessed suicidal adverse events in
the treatment of SSRI-resistant depression in adolescents
(TORDIA) study. Am J Psychiatry. 2009;166:418-426.
31. Lam RW, Kennedy SH. CPA Position Statement. Prescribing
antidepressants for depression in 2005: Recent concerns and
recommendations. Can J Psychiatry. 2004; 49:I1-I6.
32. Lynch FL, Dickerson JF, Clarke G, et al. Incremental costeffectiveness of combined therapy vs medication only for
youth with selective serotonin reuptake inhibitor-resistant
depression: treatment of SSRI-resistant depression in adolescents trial findings. Arch Gen Psychiatry. 2011;68:253-262.
33. Donaldson AE, Gordon MS, Melvin GA, et al. Addressing
the needs of adolescents with treatment resistant depressive
disorders: a systematic review of rTMS. Brain Stimul. 2014;
7:7-12.
34. Ghaziuddin N, Kutcher SP, Knapp P, et al. Practice parameter
for use of electroconvulsive therapy with adolescents. J Am
Acad Child Adolesc Psychiatry. 2004;43:1521-1539.
35. Zhand N, Courtney DB, Flament MF. Use of electroconvulsive therapy in adolescents with treatment-resistant depressive disorders: a case series. J ECT. 2015;31:238-245.
36. Hirschtritt ME, Pagano ME, Christian KM, et al. Moderators
of fluoxetine treatment response for children and adolescents
with comorbid depression and substance use disorders.
J Subst Abuse Treat. 2012;42:366-372.
37. Jacobs RH, Becker-Weidman EG, Reinecke MA, et al. Treating depression and oppositional behavior in adolescents.
J Clin Child Adolesc Psychol. 2010;39:559-567.
38. Hilton RC, Rengasamy M, Mansoor B, et al. Impact of treatments for depression on comorbid anxiety, attentional, and
behavioral symptoms in adolescents with selective serotonin
reuptake inhibitor-resistant depression. J Am Acad Child
Adolesc Psychiatry. 2013;52:482-492.
39. Bridge JA, Iyengar S, Salary CB, et al. Clinical response and
risk for reported suicidal ideation and suicide attempts in
pediatric antidepressant treatment: a meta-analysis of randomized controlled trials. JAMA. 2007;297:1683-1696.

The Canadian Journal of Psychiatry 61(9)

40. Henry A, Kisicki MD, Varley C. Efficacy and safety of antidepressant drug treatment in children and adolescents. Mol
Psychiatry. 2012;17:1186-1193.
41. Barbui C, Esposito E, Cipriani A. Selective serotonin reuptake inhibitors and risk of suicide: a systematic review of
observational studies. CMAJ. 2009;180:291-297.
42. Gaynes BN, Gavin N, Meltzer-Brody S, et al. Perinatal
depression: prevalence, screening accuracy, and screening
outcomes. Evid Rep Technol Assess (Summ). 2005;119:1-8.
43. Gavin NI, Gaynes BN, Lohr KN, et al. Perinatal depression: a
systematic review of prevalence and incidence. Obstet Gynecol. 2005;106(5, Pt 1):1071-1083.
44. Finer LB, Zolna MR. Unintended pregnancy in the United
States: incidence and disparities, 2006. Contraception. 2011;
84:478-485.
45. Le Strat Y, Dubertret C, Le Foll B. Child marriage in the
United States and its association with mental health in
women. Pediatrics. 2011;128:524-530.
46. Zuckerman B, Amaro H, Bauchner H, et al. Depressive symptoms during pregnancy: relationship to poor health behaviors.
Am J Obstet Gynecol. 1989;160(5, Pt 1):1107-1111.
47. Grote NK, Bridge JA, Gavin AR, et al. A meta-analysis of
depression during pregnancy and the risk of preterm birth,
low birth weight, and intrauterine growth restriction. Arch
Gen Psychiatry. 2010;67:1012-1024.
48. Oberlander TF, Warburton W, Misri S, et al. Neonatal outcomes after prenatal exposure to selective serotonin reuptake
inhibitor antidepressants and maternal depression using
population-based linked health data. Arch Gen Psychiatry.
2006;63:898-906.
49. Bonari L, Pinto N, Ahn E, et al. Perinatal risks of untreated
depression during pregnancy. Can J Psychiatry. 2004;49:
726-735.
50. Grigoriadis S, VonderPorten EH, Mamisashvili L, et al. The
impact of maternal depression during pregnancy on perinatal
outcomes: a systematic review and meta-analysis. J Clin Psychiatry. 2013;74:e321-e341.
51. Field T, Diego M, Hernandez-Reif M. Prenatal depression
effects on the fetus and newborn: a review. Infant Behav Dev.
2006;29:445-455.
52. Deave T, Heron J, Evans J, et al. The impact of maternal
depression in pregnancy on early child development. BJOG.
2008;115:1043-1051.
53. Bennett HA, Einarson A, Taddio A, et al. Depression during
pregnancy: overview of clinical factors. Clin Drug Investig.
2004;24:157-179.
54. Sockol LE. A systematic review of the efficacy of cognitive
behavioral therapy for treating and preventing perinatal
depression. J Affect Disord. 2015;177:7-21.
55. Sockol LE, Epperson CN, Barber JP. A meta-analysis of
treatments for perinatal depression. Clin Psychol Rev. 2011;
31:839-849.
56. Dennis CL, Dowswell T. Interventions (other than pharmacological, psychosocial or psychological) for treating
antenatal depression. Cochrane Database Syst Rev. 2013;
7:CD006795.

La Revue Canadienne de Psychiatrie 61(9)

57. Kim DR, Snell JL, Ewing GC, et al. Neuromodulation and
antenatal depression: a review. Neuropsychiatr Dis Treat.
2015;11:975-982.
58. Kennedy SH, Lam RW, McIntyre RS, et al. Canadian Network for Mood and Anxiety Treatments (CANMAT) 2016
clinical guidelines for the management of adults with major
depressive disorder: section 3. pharmacological treatments.
Can J Psychiatry. 2016;61(9):540-560.
59. Wurst KE, Poole C, Ephross SA, et al. First trimester paroxetine use and the prevalence of congenital, specifically cardiac, defects: a meta-analysis of epidemiological studies.
Birth Defects Res A Clin Mol Teratol. 2010;88:159-170.
60. Yonkers KA, Blackwell KA, Glover J, et al. Antidepressant
use in pregnant and postpartum women. Annu Rev Clin Psychol. 2014;10:369-392.
61. Grigoriadis S, VonderPorten EH, Mamisashvili L, et al. Antidepressant exposure during pregnancy and congenital malformations: is there an association? A systematic review and
meta-analysis of the best evidence. J Clin Psychiatry. 2013;
74:e293-e308.
62. Ross LE, Grigoriadis S, Mamisashvili L, et al. Selected pregnancy and delivery outcomes after exposure to antidepressant
medication: a systematic review and meta-analysis. JAMA
Psychiatry. 2013;70:436-443.
63. Einarson A, Choi J, Einarson TR, et al. Incidence of major
malformations in infants following antidepressant exposure in
pregnancy: results of a large prospective cohort study. Can J
Psychiatry. 2009;54:242-246.
64. Grigoriadis S, VonderPorten EH, Mamisashvili L, et al. The
effect of prenatal antidepressant exposure on neonatal adaptation: a systematic review and meta-analysis. J Clin Psychiatry. 2013;74:e309-e320.
65. Grigoriadis S, VonderPorten EH, Mamisashvili L, et al. Prenatal exposure to antidepressants and persistent pulmonary
hypertension of the newborn: systematic review and metaanalysis. BMJ. 2014;348:f6932.
66. Nulman I, Koren G, Rovet J, et al. Neurodevelopment of
children following prenatal exposure to venlafaxine, selective
serotonin reuptake inhibitors, or untreated maternal depression. Am J Psychiatry. 2012;169:1165-1174.
67. Boukhris T, Sheehy O, Mottron L, et al. Antidepressant use
during pregnancy and the risk of autism spectrum disorder in
children. JAMA Pediatr. 2016;170:117-124.
68. Moehler E, Brunner R, Wiebel A, et al. Maternal depressive
symptoms in the postnatal period are associated with longterm impairment of mother-child bonding. Arch Womens
Ment Health. 2006;9:273-278.
69. O’Hara MW, McCabe JE. Postpartum depression: current
status and future directions. Annu Rev Clin Psychol. 2013;
9:379-407.
70. Molyneaux E, Howard LM, McGeown HR, et al. Antidepressant treatment for postnatal depression. Cochrane Database
Syst Rev. 2014;9:CD002018.
71. Daley A, Jolly K, MacArthur C. The effectiveness of
exercise in the management of post-natal depression:

601

72.

73.

74.

75.

76.

77.

78.

79.

80.
81.

82.

83.

84.

85.

86.

87.

systematic review and meta-analysis. Fam Pract. 2009;
26:154-162.
Daley AJ, Blamey RV, Jolly K, et al. A pragmatic randomized controlled trial to evaluate the effectiveness of a
facilitated exercise intervention as a treatment for postnatal depression: the PAM-PeRS trial. Psychol Med. 2015;
45:2413-2425.
Brandon AR, Crowley SK, Gordon JL, et al. Nonpharmacologic treatments for depression related to reproductive events.
Curr Psychiatry Rep. 2014;16:526.
O’Mahen HA, Richards DA, Woodford J, et al. Netmums: a
phase II randomized controlled trial of a guided Internet behavioural activation treatment for postpartum depression. Psychol Med. 2014;44:1675-1689.
O’Mahen HA, Woodford J, McGinley J, et al. Internet-based
behavioral activation—treatment for postnatal depression
(Netmums): a randomized controlled trial. J Affect Disord.
2013;150:814-822.
Pugh NE, Hadjistavropoulos HD, Dirkse D. A randomised
controlled trial of therapist-assisted, Internet-delivered cognitive behavior therapy for women with maternal depression.
PLoS One. 2016;11:e0149186.
Orsolini L, Bellantuono C. Serotonin reuptake inhibitors and
breastfeeding: a systematic review. Hum Psychopharmacol.
2015;30:4-20.
Wisner KL, Hanusa BH, Perel JM, et al. Postpartum depression: a randomized trial of sertraline versus nortriptyline.
J Clin Psychopharmacol. 2006;26:353-360.
Garcia KS, Flynn P, Pierce KJ, et al. Repetitive transcranial
magnetic stimulation treats postpartum depression. Brain Stimul. 2010;3:36-41.
Moretti ME. Psychotropic drugs in lactation—Motherisk
Update 2008. Can J Clin Pharmacol. 2009;16:e49-e57.
Crowley SK, Youngstedt SD. Efficacy of light therapy for
perinatal depression: a review. J Physiol Anthropol. 2012;
31:15.
Gressier F, Rotenberg S, Ait Tayeb AE, et al. Tobacco consumption concerns with the use of CYP1A2 metabolized antidepressants. Am J Psychiatry. 2015;172:909-910.
Gressier F, Rotenberg S, Cazas O, et al. Postpartum electroconvulsive therapy: a systematic review and case report. Gen
Hosp Psychiatry. 2015;37:310-314.
Kim DR, Epperson CN, Weiss AR, et al. Pharmacotherapy of
postpartum depression: an update. Expert Opin Pharmacother. 2014;15:1223-1234.
Harlow SD, Gass M, Hall JE, et al. Executive summary of the
Stages of Reproductive Aging Workshop þ10: addressing the
unfinished agenda of staging reproductive aging. Climacteric.
2012;15:105-114.
Bromberger JT, Matthews KA, Schott LL, et al. Depressive
symptoms during the menopausal transition: the Study of
Women’s Health Across the Nation (SWAN). J Affect Disord. 2007;103(1-3):267-272.
Cohen LS, Soares CN, Vitonis AF, et al. Risk for new onset
of depression during the menopausal transition: the Harvard

602

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

The Canadian Journal of Psychiatry 61(9)

study of moods and cycles. Arch Gen Psychiatry. 2006;63:
385-390.
Freeman EW, Sammel MD, Lin H, et al. Associations of
hormones and menopausal status with depressed mood in
women with no history of depression. Arch Gen Psychiatry.
2006;63:375-382.
Woods NF, Smith-DiJulio K, Percival DB, et al. Depressed
mood during the menopausal transition and early postmenopause: observations from the Seattle Midlife Women’s Health
Study. Menopause. 2008;15(2):223-232.
Frey BN, Lord C, Soares CN. Depression during menopausal
transition: a review of treatment strategies and pathophysiological correlates. Menopause Int. 2008;14:123-128.
Clayton AH, Kornstein SG, Dunlop BW, et al. Efficacy and
safety of desvenlafaxine 50 mg/d in a randomized, placebocontrolled study of perimenopausal and postmenopausal
women with major depressive disorder. J Clin Psychiatry.
2013;74:1010-1017.
Kornstein SG, Jiang Q, Reddy S, et al. Short-term efficacy
and safety of desvenlafaxine in a randomized, placebocontrolled study of perimenopausal and postmenopausal
women with major depressive disorder. J Clin Psychiatry.
2010;71:1088-1096.
Kornstein SG, Clayton AH, Bao W, et al. A pooled analysis of
the efficacy of desvenlafaxine for the treatment of major
depressive disorder in perimenopausal and postmenopausal
women. J Womens Health (Larchmt). 2015;24:281-290.
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