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Abstract
Major depressive disorder (MDD) is often treated with psychological and/or pharmacological
therapies. Unfortunately, not all participants respond to these therapies, and no single treatment
plan is effective for every participant. There is an urgent need for additional and alternative
therapies, such as exercise. The goal of this project was to systematically review the literature on
the efficacy of exercise in the treatment of MDD and the necessary components of an effective
exercise intervention. In addition, the literature review guided the development of a pilot
program proposal for exercise in depression. The literature supports exercise as an effective
primary therapy for mild to moderate MDD and as an effective adjuvant therapy for moderate to
severe MDD. Specifically, exercise therapy is most effective when it is supervised and lead by
an exercise-professional in a group setting; with 3-5 exercise sessions per week; a duration of 60
minutes per a session; a program length of at least 9 weeks; and containing a variety of exercises
performed at a moderate to vigorous intensity. Unfortunately, there are no supervised exercise
programs available or designed specifically for participants with MDD in British Columbia. This
is a serious gap in the treatment of MDD, and prompted the development of a pilot program
proposal for exercise in depression. If implemented, health care practitioners will be able to refer
their participants with mild to moderate MDD to this pilot program, thus increasing the

percentage of participants receiving effective care for MDD.
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Introduction

By the year 2030, depression will be the leading cause of disability worldwide; it is
currently the third leading cause of disease burden (World Health Organization, 2011). Major
depressive disorder (MDD) is one of the most common mental disorders, with a lifetime
prevalence of 11.3% in Canada (Patten et al., 2015; Kessler et al., 2003). This disorder can
negatively impact people’s quality of life, as well as cause significant economic impact due to
associated medical service and occupational costs. There are also emotional, psychological and
financial costs for families and communities when a person dies by suicide (Lam et al., 2016).

The use of pharmacological and psychological treatment for depression is common
practice (Lopresti, 2019; Krogh et al., 2012). Unfortunately, only 30 to 50% of participants
respond to a primary trial of antidepressant medication, with remission occurring in an even
smaller amount (15% to 40%) of participants (Gerber et al., 2019; Trivedi et al., 2006).
Psychotherapeutic treatments have been shown to be equally effective as exercise in treating
depression, but such treatments can carry a stigma that may limit their acceptance by some
participants (Cooney et al., 2013; Gartlehner et al., 2017; Hess et al., 2019). Given that no single
treatment plan is effective for every person, there has been increased interest in developing and
evaluating adjuvant therapies (Blumenthal et al., 2007; Danielsson et al., 2014). For example,
there is increasing recognition of the efficacy of adjuvant therapies, such as exercise, music,
social connections, and religious and spiritual practices in the treatment of depression (Lopresti,
2019).

When analyzing research on depression treatment options, it is important to note that
there is no universally accepted definition of remission (Israel, 2006). This is largely due to the

lack of biological tests or markers that confirm response to treatment. Instead, symptom severity
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and thus remission is monitored using psychiatric rating scales, such as the Beck Depression
Inventory (BDI), the Hamilton Depression Rating Scale (HAM-D), the Participant Health
Questionnaire-9 (PHQ-9) and the Montgomery-Asberg Depression Rating Scale (MADRS).
Although most definitions describe remission as the participant’s experience of minimal to no
symptoms and a return to normal functioning, remission scores vary among clinical trials and
importantly, these numerical cut offs do not require participants be asymptomatic (Israel, 2006).

In an effort to gain a better understanding of effective treatments for depression, I
formulated the following researchable (P1O) question: /n adults suffering from major depressive
disorder, is exercise beneficial in treating depressive symptoms? A secondary question is: For
adults suffering from mild to moderate major depressive disorder, what components of an
exercises regime increase its effectiveness in treating depressive symptoms?

In this paper I will describe the process and results of my literature review as well as
the implications of these findings for clinical practice and future research. The literature review
findings also guided my development of a pilot program proposal for “exercise for depression”,
as described in Appendix C of this paper.

Methods
Research Question Terms and Definitions
In my research question, “adult” included those aged 19 — 64 years. I specifically
included studies that used a Diagnostic and Statistical Manual of Mental Disorders, 5 edition
(DSM 5) diagnosis of major depressive disorder which, features five (or more) of the following
symptoms present for two or more weeks: an overwhelming feeling of depression (despair,
sadness, hopelessness, emptiness and/or isolation), with diminished interest or pleasure in most

activities, appetite changes (weight gain or loss), sleep issues (insomnia or hypersomnia),
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psychomotor retardation or agitation, fatigue or loss of energy, feelings of worthlessness or guilt,
diminished concentration and/or cognition and recurrent thoughts about death (APA, 2013; Lam
et al., 2016). “Exercise” is a structured physical activity, which may be supervised, and
performed with the aim of improving or maintaining health and physical fitness (Ravindran et

al, 2016).

Search Strategy and Selection Criteria

Prior to starting the literature search, I consulted an experienced librarian at the
University of British Columbia for assistance to develop the search strategy and ensure its
thoroughness.
Databases Selected

Utilizing the Medline Ovid and Embase databases, I performed a systematic search of
the literature. Initially my goal was to include several databases in my search, but due to the
sheer volume of results and limited amount of time for this culminating project, I have limited
this review to two databases. Medline Ovid was chosen because it is the premier biomedical
database as per the UBC librarian’s guidance. The Embase (Ovid) database was selected to aid in
the review of grey literature because it is an international biomedical database also recommended
by the UBC librarian. In addition to the articles found using the databases, I found another
clinical guideline (NICE, 2009) by reviewing the article by Ekkeckakis & Murri (2017), as well
as the exercise and depression tool kit (Glowacki & Faulkner, 2019) from reading the Canadian
Network for Mood and Anxiety Treatments (CANMAT) guidelines (Ravindran et al., 2016).
Finally, I discovered in my reading that a Cochrane systematic review existed for exercise in
depression (Cooney et al., 2013), which I manually searched for and included it in this review.

Search Terms Utilized
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To ensure I was using effective search terms, I found the relevant MeSH terms in
Medline Ovid and the relevant subject headings in Embase (Ovid) for my keywords, as outlined
in Appendix A. In addition to my key words “exercise” and “depression,” I also included “major
depressive disorder” to help narrow the search given that my research question excludes other
forms of depression such as post-partum depression, dysthymia and seasonal affective disorder.
As I began my search and reviewed the key words of articles, I found that “physical activity”
was often used interchangeably with “exercise”. To ensure I would not omit any articles, I added
“physical activity” to my keywords. To narrow my search further, I selected additional search
terms for specific exercises relevant to the pilot program I planned to develop. The exercises
needed to be ones which can be performed within a facility and led/supervised by a trained
exercise professional.

The limiters I used in both my Medline Ovid and Embase (Ovid) searches included
temporal limits (1990 — 2021), age-based limits (19 — 64 years), linguistic limits (written or
available in English and subject limits (human). I chose not to limit my review by geographic
region given the international nature of this body of work. I chose the date range to start in 1990
because, although this is over 3 decades ago, this is when much of the research started on the use
of exercise in the treatment of depression and I did not want to miss any important seminal
works. I set the age range to include adults (19-64) and exclude pediatrics (0-18 years) and
geriatrics (65 and older) given the nature of my research questions. Also, because I am fluent in
English and no other language, I included only English studies. Finally, I only included studies
on human subjects to exclude intervention studies in animals. To obtain only grey literature

results in my Embase (Ovid) search, I applied the following limiters in that database search:
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conference abstract or conference paper or “conference review” or editorial or erratum or letter
or note.
Inclusion and Exclusion Criteria

The inclusion and exclusion criteria with the corresponding number of articles excluded
per criterion are presented in Appendix B. Utilizing my inclusion and exclusion criteria, I
assessed the title and the abstract of articles for eligibility for full review. I obtained the full-text
articles for the studies that met the criteria, or that I could not rule out based on abstract and title
alone. A total of 55 articles were included for review and analysis, 38 from the Medline Ovid
database, 14 from the Embase database, one Cochrane review and two clinical guidelines. Of the
55 studies included in this literature review, 23 are randomized control trials (Abdelbasset et al.,
2019; Babyak et al., 2000; Hoffman et al., 2011; Blumenthal et al., 2007; Danielsson et al., 2014;
De Groot et al., 2019; Doose et al., 2015; Dunn et al., 2005; Gerber et al., 2019; Heinzel et al.,
2018; Knubben et al., 2007; Legrand & Neff, 2016; Meyer et al., 2016; Minghetti et al., 2018;
Mota-Pereira et al., 2011; Olson et al., 2017; Salehi et al., 2016; Schuch et al., 2011; Schuch et
al., 2015; Sherwood et al., 2016; Siqueira et al., 2016; Toups et al., 2017; Trivedi et al., 2011),
one is a qualitative study (Danielsson et al., 2016), one is a non-RCT experimental study (De la
Cerda et al., 2011), five are pilot studies (Dimeo et al., 2001; Jaworska et al., 2019; Kerling et
al., 2015; Nasstasia et al., 2017; Trivedi et al., 2006), three are study design/protocol papers
(Dunn et al., 2002; Gerber et al., 2019; Trivedi et al., 2006), one is a meta-analysis (Schuch et
al., 2016), one is a systematic review (Cooney et al., 2013), one is a case study (Dunlop & Self,
2008), three are clinical practice guidelines (NICE, 2009; Qaseem et al., 2016; Ravindran et al.,
2016), four are letter to the editor articles (Hallgren et al., 2016; Mota-Pereira et al., 2011; Rasky

& Groth, 2016; Stanton et al., 2013), six are conference abstracts (Alosaimi & Baker, 2011;
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Bruchle et al., 2019; Faulkner & Rosenbaum, 2019; Jasinska-Mikolajczyk et al., 2019; Narwal et
al., 2020; Novitch et al., 2013) , one is an editorial (Ekkekakis & Murri, 2017), one is a
supplemental (Davidson, 2010), one is an opinion article (Kohler-Forsberg et al., 2019), and one
is a commentary (Schuch et al., 2017).

Data Extraction and Analysis

A matrix was used to organize and extract data from the selected studies, following the
Garrard Matrix Method (Garrard, 2017). A second matrix was made to help summarize the
specific components of the exercise intervention in each study. The column headings in this
second table included: effectiveness of exercise program (statistically significant reduction in
depression scores), exercise location, supervised or unsupervised program, intensity of exercise
program, exercise done in group setting or individual setting, frequency of exercise sessions
(number per week), length of exercise session, length of exercise program (number of weeks),
type of exercise (aerobic, combination resistance and aerobic, brisk walking, high intensity
interval training on treadmill, sprint interval training), inpatient or outpatient, severity of
depression, and whether participants were prescribed antidepressants.

In addition to utilizing matrices to summarize and review the articles, I also read each
article and synthesized overarching themes such as barriers to exercise programs, facilitators to
exercise programs, hypotheses on why exercise improves symptoms of depression and a need for
exercise programs to be developed as a treatment option for participants with major depressive
disorder.

Findings

Key Strengths and Weaknesses
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Many of the experimental design studies were randomized control trials (RCT) (N=23
out of 55 studies reviewed). This is a strength in this body of research as RCTs generally have
more rigorous designs and are the gold standard for studies exploring the impact of an
intervention on an outcome (Polit & Beck, 2017). This is because RCT’s aim to control for
confounding variables using randomization of the study participants, which helps to increase
validity of the study and reduce the risk of selection bias (Polit & Beck, 2017).

Some limitations of the studies include factors such as small sample sizes, non-blinding
of assessors, non-blinding of participants to the exercise intervention and more women than men
in the sample (Blumenthal et al., 2007; Carneiro et al., 2015). It is important to note though that,
statistically, depression is much more commonly diagnosed in women than men, with female to
male ratios of 2:1 (Lam et al., 2016; Carneiro et al., 2015), and thus study samples having more
female than male participants may reflect the actual distribution of depression. It is also
important to note that due to the nature of the intervention (exercise), it is impossible to fully
blind participants to it, although some studies tried to create a placebo exercise group, which
utilized stretching activities, to help “blind” participants to the exercise intervention (Knubben et
al., 2007; Krogh et al., 2012; Legrand & Neff, 2016; Olson et al., 2017). Through this review,
only one qualitative study was found on exercise in depression (Dannielson et al., 2016). This
represents a gap in the literature as qualitative research helps to inform perceptions of the
situation or problem, conceptualize solutions and understand people’s experiences and concerns
with a phenomena (Polit & Beck, 2017).

Within this review, formal literature review critical appraisal tools and checklists were

not used to evaluate the chosen articles due to several factors including time, the difference in the
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scope of a culminating project versus a team-based literature review project, and, additionally,
the entire review was conducted by a single reviewer versus a team.
Discussion

In this section, I will discuss the main findings and themes of the literature review
including: the efficacy and safety of exercise in the treatment of MDD including in participants
receiving antidepressant therapy, why exercise is effective in the treatment of MDD, exercise in
the participant with comorbid chronic illness, the benefits and risks of exercise in treating MDD
and the efficacy of exercise in MDD in the inpatient and outpatient context. I will then discuss
the effective components of an exercise intervention including whether it should be supervised or
unsupervised, its’ intensity, whether it should be in a group or individual setting, the frequency,
length of sessions, and duration of entire exercise program, as well as the type of exercise to
include, and barriers and facilitators to utilizing exercise in the treatment of depression.
The Efficacy of Exercise in the Treatment of MDD

The majority of articles included in this review support the claim that exercise is
effective in the treatment of MDD, as indicated by a reduction in depression scores using the
BDI, the HAM-D and/or the MADRS (Abdelbasset & Algahtani, 2019; Alosaimi & Baker, 2011;
Babyak et al., 2000; Hoffman et al., 2011; Blumenthal et al., 2007; Bruchle et al., 2019; Cooney
et al., 2013; Danielsson et al., 2016; Danielsson et al., 2014; Davidson, 2010; De Groot et al.,
2019; De la Cerda et al., 2011; Dimeo et al., 2001; Doose et al., 2015; Dunlop et al., 2008; Dunn
et al., 2002; Dunn et al., 2005; Ekkekakis., 2017; Faulkner & Rosenbaum, 2019; Hallgren et al.,
2016; Jasinska-Mikolajczy et al., 2019; Jaworska et al., 2019; Kerling et al., 2015; Knubben et
al., 2007; Kohler-Forseberg et al., 2019; Legrand & Neff, 2016; Meyer et al., 2016; Minghetti et

al., 2018; Narwal & Hervey, 2020; Nasstasia et al., 2017; Novitch et al., 2010; Olson et al., 2017;
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Qaseem et al., 2016; Rasky & Groth, 2016; Rethorst et al., 2017; Rethorst et al., 2016; Salehi et
al., 2016; Schuch et al., 2011; Schuch et al., 2015; Schuch et al., 2016; Schuch et al., 2017,
Sherwood et al., 2016; Siqueira et al., 2016; Stanton et al., 2013; Toups et al., 2017; Trivedi et
al., 2006; Trivedi et al., 2006; Trivedi et al., 2011). Only one study did not find a statistically
significant difference in depression scores between the exercise and control groups (control
group was receiving pharmacotherapy, no exercise intervention) (Mota-Pereira et al., 2011). In
fact, several studies have found that exercise is as effective a treatment for mild to moderate
MDD as psychotherapy or antidepressant medication (Babyak et al., 2000; Blumenthal et al.,
2007; Cooney et al., 2013; Rethorst et al., 2009; Silveira et al., 2013; Dimeo et al., 2001;
Cipriani et al., 2011; Schuch et al., 2016). In Cooney et al.’s (2013) Cochrane review on exercise
in depression, exercise had a moderate effect on depression scores, and had neither superior nor
inferior effect sizes compared to antidepressant therapy or cognitive behavioural therapy. A more
recent meta-analysis by Schuch et al., (2016) found large effect sizes for moderate intensity,
aerobic exercise, supervised by professionals. Schuch et al., (2016) state that previous meta-
analyses may have underestimated the effect size of exercise due to researcher bias such as
variable application of inclusion/exclusion criteria, the inappropriate choice of statistical tests
used and the exclusion of newer studies without providing sound rationale as to why this
decision was made. Because the literature is clear that exercise is effective in the treatment of
major depressive disorder, many national health care guidelines have incorporated exercise into
their management recommendations of adults with MDD (Ekkekakis & Murri, 2017), including
the CANMAT clinical guidelines (Ravindran et al., 2016), and the NICE guidelines (NICE,

2009).
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Of the studies in this review that utilized an experimental research design, 12 studies
included participants with mild to moderate depression (Abdelbasset et al., 2019; Blumenthal et
al., 2007; Danielsson et al., 2016; Danielsson et al.,2014; De Groot et al., 2019; Dunn et al.,
2005; Dunn et al., 2002; Heinzel et al., 2018; Jaworska et al., 2019; Meyer et al., 2016; Mota-
Pereira et al., 2011; Olson et al., 2017), 11 included participants with moderate to severe MDD
(Dimeo et al., 2001; Gerber et al., 2019; Kerling et al., 2015; Knubben et al., 2007; Minghetti et
al., 2018; Nasstasia et al., 2017; Salehi et al., 2016; Siqueira et al., 2016; Toups et al., 2017;
Trivedi et al., 2006; Trivedi et al., 2011), two studies included participants with mild to severe
MDD (Babyak et al., 2000; Doose et al., 2015), one study included only moderately depressed
participants (De la Cerda et al., 2011), two studies included participants with severe depression
(Legrand & Neff, 2016; Schuch et al., 2011) and two studies did not state the severity of the
participants’ depression (Hoffman et al., 2011; Sherwood et al., 2016). Across all severities of
MDD (mild, moderate and severe), exercise was effective at reducing depression scores. This
review aligns well with the CANMAT guidelines for major depressive disorder, which
recommends “exercise as first-line monotherapy for mild to moderate MDD and as second-line
treatment for moderate to severe MDD” (Ravindran et al., 2016, p. 579).

Efficacy of Exercise in Outpatient and Inpatient Populations

In reviewing the literature, exercise was used within the outpatient and inpatient
context. Within this review, seven studies were based in inpatient settings (Gerber et al., 2019;
Kerling et al., 2015; Knubben et al., 2015; Legrand & Neff, 2016; Minghetti et al., 2018; Shuch
etal., 2011; Schuch et al., 2015), 23 studies were in the outpatient setting (Abdelbasset et al.,
2019; Babyak et al., 2000; Hoffman et al., 2011; Blumenthal et al., 2007; Danielsson et al., 2016;

Danielsson et al., 2014; De Groot et al., 2019; De la Cerda et al., 2011; Doose et al., 2015; Dunn
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et al., 2005; Dunn et al., 2002; Heinzel et al., 2018; Jaworska et al., 2019; Meyer et al., 2016;
Mota-Pereira et al., 2011; Nasstasia et al., 2017; Olson et al., 2017; Sherwood et al., 2016;
Siqueira et al., 2016; Toups et al., 2017; Trivedi et al., 2006; Trivedi et al., 2011; Trivedi et al.,
2006) and one study included both inpatients and outpatients (Dimeo et al., 2001). In both
settings, the studies listed found exercise effective in the treatment of MDD.
Proposed Mechanisms of efficacy in MDD Treatment

Although the precise mechanisms behind the antidepressant effects of exercise remain
unknown (Olson et al., 2017), several theories as to how or why exercise is an effective
treatment in major depressive disorder focus on psychological and biological factors.
Psychological factors include the positive impact of people developing a sense of mastery,
competency and purpose, increasing self-efficacy, self-esteem, positive thoughts, and
distractions from negative thoughts and rumination (Careiro et al., 2015; Danielsson et al., 2016;
Schuch et al., 2011). Other psychological factors that may influence the efficacy of exercise on
decreasing MDD include providing a feeling of control over one’s body, releasing feelings of
hostility and anger, and providing human contact (socialization) in the context of group exercise
and increasing psychosocial functioning (Knubben et al., 2007; Mota-Pereira et al., 2011). The
single qualitative study included in this review (Danielsson et al., 2016) provided rich
descriptions of how participants felt exercise improved their depression. Danielsson et al. (2016)
report that exercise sparked a sense of capability, in contrast to the depressed state participants
often felt entrapped in. In addition, exercise provided a way of restoring the depressed person’s
self-image and identity. Exercise also provided a concrete way to participate in life with other

people. Participants also reported a feeling of accomplishment and pride from challenging their
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bodies in strenuous movements, and a feeling of alertness, mobility, softness and energy in
contrast to their usual feelings of psychological numbness (Danielsson et al., 2016).

The proposed biological factors involved in the efficacy of exercise in improving MDD
include altering the hypothalamic-pituitary-adrenocortical axis, which controls the release of the
stress hormone cortisol, and facilitating neurogenesis, particularly in the hippocampal region of
the brain (Ernst et al., 2006; Blumenthal et al.,2007). Aerobic exercise increases tryptophan
hydroxylase, an enzyme necessary in serotonin synthesis, and it increases brain-derived
neurotrophic factor (BDNF), a key mediator of brain neuroplasticity (Gourgouvelis et al., 2017).

Overall, it is likely that many mechanisms, both psychological and biological, work
together to mediate the effect of exercise on depression, with each individual having a unique
combination of factors (Yun et al., 2020).

Exercise is Effective as a Monotherapy and/or Adjuvant Treatment in MDD

Exercise is efficacious in the treatment of MDD as a monotherapy in mild to moderate
depression (Dunn et al., 2005; Jaworska et al., 2019; Ravindran et al., 2016) and as an adjuvant
to antidepressant medication and/or psychological therapy in mild to moderate depression
(Babyak et al., 2000; Carneiro et al., 2015; Danielsson et al., 2014; De Groot et al., 2019).
Studies have even shown exercise is effective as an adjuvant in moderate to severe depression
(Dimeo et al., 2001; Gerber et al., 2019; Kerling et al., 2015; Ravindran et al., 2016; Siqueira et
al., 2016; Toups et al., 2017; Trivedi et al., 2006; Trivedi et al., 2011).

Exercise in the Participant With MDD and Chronic Illness

Based on my inclusion/exclusion criteria, I included articles (N=3) in which the

participants had comorbid chronic illnesses (Abdelbasset et al., 2019; De Groot et al., 2019;

Sherwood et al., 2016). This was important given the remitting and relapsing course of MDD is
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associated with decreased exercise and physical activity levels, which makes people with MDD
twice as likely to develop metabolic syndrome, diabetes (type two) and cardiovascular disease
(Doose et al., 2015; Gerber et al., 2019; Kerling et al., 2015; Lam et al., 2016). In fact, having
MDD in an otherwise healthy person confers a 1.5 to 2 fold adjusted relative risk for the
development of cardiovascular disease and a 2 to 4 fold increased risk for cardiac mortality and
nonfatal heart attack (Sherwood et al., 2016). Participants with diabetes mellitus (type 2) are also
twice as likely to experience MDD than their non-diabetic peers, with 11.4% meeting the criteria
for MDD (De Groot et al., 2019). Therefore, utilizing exercise as a treatment modality in MDD
is not only important in the reduction of depressive symptoms, but also to prevent cardiovascular
events, lower blood lipid levels, decrease blood pressure, decrease the risk of developing type
two diabetes mellitus, and certain types of cancers (breast and colon) (Doose et al., 2015; Dunlop
& Self, 2008; Kerling et al., 2015). Importantly, exercise is as helpful for depression in this
subset of participants with chronic diseases, as in the larger set of studies (Doose et al., 2015;
Dunlop & Self, 2008; Kerling et al., 2015).
Benefits and Risks of Exercise in the Treatment of MDD

There are many benefits to utilizing exercise in the treatment of MDD. In addition to
preventing chronic diseases (Doose et al., 2015; Gerber et al., 2019; Kerling et al., 2015; Lam et
al., 2016; Olson et al., 2017; Trivedi et al., 2006), it also is inexpensive, relatively accessible, can
be sustained indefinitely, improves sleep and energy, and it can be immediately effective in
treating depressive symptoms while reaching therapeutic levels of antidepressants in the
bloodstream, which requires 3 to 4 weeks (Dimeo et al., 2001; Mota-Pereira et al., 2011;
Rethorst et al., 2013; Siqueira et al., 2016; Toups et al., 2017). In fact, even a single episode of

exercise can improve depression scores (Dimeo et al., 2001). A study by Siqueira et al. (2016)
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found that when exercise was used as an adjuvant treatment alongside antidepressant medication,
there was a decreased need for higher doses of medication to achieve antidepressant efficacy.
Another benefit of exercise is that, when compared to pharmacological interventions,
exercise has significantly fewer side effects and safety concerns (Gartlehner et al., 2017; Gerber
et al., 2019; Hess et al., 2019). Studies have also found low compliance with antidepressant
medication, with as many as 20 to 60% of primary care participants stopping their antidepressant
medication in the first three weeks after initiation (Cassano & Fava, 2002). One potential reason
for the low compliance rate with medication is that antidepressants can have negative side
effects, such as significant weight gain and selective serotonin reuptake inhibitor (SSRI)-related
sexual dysfunction (Gerber et al., 2019). Up to 63% of participants on second-generation
antidepressant medication, such as selective serotonin reuptake inhibitors (SSRI’s such as
escitalopram, fluoxetine, citalopram, sertraline etc.) and selective serotonin norepinephrine
reuptake inhibitors (SSNRI’s such as venlafaxine, duloxetine, atomoxetine, etc.), experience
persistent negative side effects (Gartlehner et al., 2017). In addition to side effects, participants
may also avoid antidepressant medication due to skepticism about potential addiction
(Gartlehner et al., 2017; Minghetti et al., 2018). Instead, participants may prefer non-
pharmacological interventions such as exercise and herbal remedies (Gartlehner et al., 2017).
There are minimal risks in utilizing exercise in the treatment of MDD, as exercise is
generally well tolerated with adverse events, such as injuries, rarely reported in the literature
(Dunn et al., 2005; Mota-Pereira et al., 2011; Ravindran et al., 2016; Siqueira et al., 2016).
Within this review, only one study, by Dunn et al. (2005), reported adverse events related to the
exercise intervention, which included chest pain, joint pain and joint swelling. Ensuring a

medical professional assesses each participant with a thorough medical history including
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cardiopulmonary risk prior to beginning an exercise program can help mitigate such adverse
events. Where risks are identified in a person’s medical history, there may still be benefits to
participating in exercise; however, such participants would require modified programs, close
medical monitoring, and may not be appropriate for the group fitness interventions outlined in
this current review. Another way to decrease the risk of adverse events is providing supervised
(not self-guided), professional-led exercise groups, which help to ensure exercises are being
performed properly and safely (Dunlop & Self, 2008).
Components of an Effective Exercise Intervention

In this section I will discuss the components of an effective exercise intervention
including whether it should be supervised or unsupervised, exercise intensity, group or individual
setting, frequency of exercise sessions, length of exercise sessions, length of entire exercise
program, what type of exercise to include, congruency with public health recommendations on
exercise, and barriers and facilitators to utilizing exercise in the treatment of depression.
Supervised or Unsupervised Exercise Programs

Within this review there was 27 articles where exercise professionals supervised the
exercise intervention within a facility such as a community, university, or hospital gym, or a
university lab (Abdelbasset & Alqahtani, 2019; Hoffman et al., 2011; Blumenthal et al., 2007;
Danielsson et al., 2016; Danielsson et al., 2014; De la Cerda et al., 2011; Dimeo et al., 2001;
Doose et al., 2015; Dunlop et al., 2008; Dunn et al., 2002; Dunn et al., 2005; Gerber et al., 2019;
Heinzel et al., 2018; Jaworska et al., 2019; Kerling et al., 2015; Knubben et al., 2007; Legrand &
Neff, 2016; Meyer et al., 2016; Minghetti et al., 2018; Nasstasia et al., 2017; Olson et al., 2017;
Salehi et al., 2016; Schuch et al., 2011; Schuch et al., 2015; Sherwood et al., 2016; Siqueira et

al., 2016), In six articles, exercise interventions were partially supervised and partially
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unsupervised (De Groot et al., 2019; Mota-Pereira et al., 2011; Toups et al., 2017; Trivedi et al.,
2006; Trivedi et al., 2011, Trivedi et al., 2006). There were no studies where the exercise
intervention was completely unsupervised. Within this review, both supervised and partially
unsupervised exercise groups had significant decreases in depression scores. Both approaches
may be effective, but it appears supervised exercise interventions have greater efficacy.A recent
meta analysis by Schuch et al. (2016) found a large effect size and lower drop out rates for
supervised exercise interventions provided by trained exercise professionals compared to
unsupervised interventions. Several studies also found that supervised exercise group
participants demonstrated higher average heart rates during the exercise intervention and
reported higher ratings of perceived exertion compared to individual home-based, partially
supervised exercise participants (Sherwood et al., 2016; Blumenthal et al., 2007). This is
important because greater energy expenditure is related to greater reductions in depressive
symptoms (Abdelbasset & Algahtani, 2019; Carneiro et al., 2015; Gerber et al., 2019; Trivedi et
al., 2011). Furthermore, having supervised exercise interventions are important as the trained
exercise professionals ensure and encourage the participants exercise at the correct intensity and
use correct form to maximize benefits while preventing injury (Danielsson et al., 2016). These
findings align well with the most recent Cochrane review (Cooney et al., 2013), the CANMAT
guidelines (Ravindran et al., 2016) and the NICE guidelines (NICE, 2009), all of which
recommend a supervised exercise intervention.
Intensity of the Exercise Intervention

Within this review, the intensity of exercise commonly ranged from moderate to
vigorous, with intensity measured in a variety of ways including rating on exertion scales (Borg

exertion scale), the use of percentage of maximum heart rate, caloric expenditure per an exercise
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session, and other unique modalities. The studies that utilized the Borg exertion scale had
participants exercising from 11 (light/moderate), 13 (moderate) to 14-17 (vigorous/hard) on the
scale (Borg, 1974). The majority of the studies that utilized the Borg scale fell within the
moderate to hard range (11-17) of exercise intensity (Danielsson et al., 2014; Danielsson et al.,
2016; De Groot et al., 2019; De la Cerda et al., 2011; Dimeo et al., 2001; Kerling et al., 2015;
Meyer et al, 2016; Olson et al., 2017). Another way exercise intensity was measured was with
the percentage of maximum heart rate. Most of the studies that used this measurement had
participants exercising at moderate to vigorous intensity, with the person’s corresponding
maximum heart rate 64% - 76% (moderate) to 77% to 93% (vigorous) (Abdelbasset et al., 2019;
Babyak et al., 2000; Blumenthal et al., 2007; Gerber et al., 2019; Heinzel et al., 2018; Hoffman
et al., 2011; Jaworska et al., 2019; Knubben et al., 2007; Legrand & Neff, 2016; Sherwood et al.,
2016; Siqueira et al., 2016). In three of the studies, no intensity was stated; rather, participants
had to expend an individually calculated amount of calories per week based on public health
activity recommendations (Dunn et al., 2005; Dunn et al., 2002; Siqueira et al., 2016). Other
unique ways intensity was measured included prescribing each participant’s exercise intensity
based on a maximal power output (Minghetti et al., 2018), using an accelometer (Mota-Pereira et
al., 2011) and monitoring participant’s maximum rate of oxygen consumption (VO2 max)
(Salehi et al., 2016). In seven of the studies, participants self-selected their exercise intensity
(Doose et al., 2015; Nasstasia et al., 2017; Schuch et al., 2011; Schuch et al., 2015; Toups et al.,
2017; Trivedi et al., 2006; Trivedi et al., 2011; Trivedi et al., 2006).

Despite the different techniques used to monitor exercise intensity, the majority of the
studies had participants exercising at a moderate to vigorous intensity. Overall, studies where

participants were both prescribed an intensity and where the intensity was self-selected were



EXERCISE FOR DEPRESSION 22

effective in reducing depression scores. However, the study by Meyer et al. (2016) compared the
effectiveness of self-selected exercise and prescribed exercise and found that the prescribed
exercise intensity session’s produced superior improvements in depression scores (Meyer et al.,
2016). Meyer et al. (2016) explain that participants reported the self-selected intensity session
lacked a goal to attain, and thus they did not feel it was as beneficial as the prescribed intensity
sessions. These findings align well with the recommendations of the recent meta-analysis
(Schuch et al., 2016), Cochrane review (Cooney et al., 2013) and practice guidelines (Ravindran
et al., 2016; NICE, 2009) which state that the exercise intervention ought to be performed at a
moderate to vigorous intensity.
Group or Individual Setting for Exercise

Within this review, 15 studies had participants exercise individually (De Groot et al.,
2019; Dimeo et al., 2001; Dunn et al., 2005; Dunn et al., 2002; Gerber et al., 2019; Knubben et
al., 2007; Meyer et al., 2016; Mota-Pereira et al., 2011; Schuch et al., 2011; Schuch et al., 2015;
Siqueira et al., 2016; Toups et al., 2017; Trivedie et al., 2006; Trivedi et al., 2011; Trivedi et al.,
2006) and 17 studies had participants exercise in a group (Abdelbasset et al., 2019; Babyak et al.,
2000; Hoffmanet al., 2011; Blumenthal et al., 2007; Danielsson et al., 2016; Danielsson et al.,
2014; De la Cerda et al., 2011; Doose et al., 2015; Heinzel et al., 2018; Jaworska et al., 2019;
Kerling et al., 2015; Legrand & Neff, 2016; Minghetti et al., 2018; Nasstasia et al., 2017; Olson
et al., 2017; Salehi et al., 2016; Sherwood et al., 2016). The remaining studies did not specify or
had a combination of individual and group sessions. Exercise was effective in both a group and
individual settings. It is important to note that studies in which exercise was performed in the
group setting allowed participants to share their experience with other participants going through

similar issues, creating an opportunity for social interaction and peer support (Hess et al., 2019;
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Danielsson et al., 2016; De la Cerda et al., 2011; Blumenthal et al., 2007). The findings also
indicated that group sizes should be kept small so that participants can receive personalized
attention and still be closely supervised (Carneiro et al., 2015). Most practice guidelines and
meta-analyses do not have a recommendation on whether the exercise intervention should be
performed in a group setting or individually, with the exception of the NICE Guidelines for the
Management of MDD (2009) which recommend that exercise interventions be delivered in a
structured group setting. As outlined above, the findings from this current review of the literature
indicate that using a group setting is recommended, but acknowledge that for some participants,
an individual setting may be preferred.
Frequency of Exercise Sessions

Within this review there was a wide range in the frequency or number of days the
exercise intervention occurred in a week, from 2 to 7 days a week. Three studies had the exercise
intervention occur 2 times a week (Danielsson et al., 2016; Danielsson et al., 2014; Heinzel et al.,
2018). Sixteen of the studies had participants exercising 3 times a week (Abdelbasset et al.,
2019; Babyak et al., 2000; Hoffman et al., 2011; Blumenthal et al., 2007; De la Cerda et al.,
2019; Doose et al., 2015; Gerber et al., 2019; Jaworska et al., 2019; Kerling et al., 2015;
Minghetti et al., 2018; Nasstasia et al., 2017; Olson et al., 2017; Salehi et al., 2016; Schuch et al.,
2011; Schuch et al., 2015; Sherwood et al., 2016). Six studies had participants exercising three to
five days a week (Dunn et al., 2005; Dunn et al., 2002; Toups et al., 2017; Trivedi et al., 2006;
Trivedi et al., 2011; Trivedi et al., 2006). Another study had participants exercising specifically 4
days a week (Siqueira et al., 2016), and another at 5 days a week (Mota-Pereira et al., 2011).
Three of the studies had participants exercise daily for 10 days (Dimeo et al., 2001; Knubben et

al., 2007; Legrand & Neff, 2016). Finally, the study by De Groot et al. (2019), gave no direction
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for the amount of days per a week, just that the participants had to accumulate the public health
recommendation of 150 minutes of exercise per week. The study by Dunn et al. (2005) compared
exercising three times a week to five times a week and found no difference in effect, and both
reduced depression scores. The Cochrane review by Cooney et al. (2013) did not analyze the
frequency of exercise sessions, just the length of the overall exercise program. The CANMAT
guidelines and the CANMAT exercise in depression toolkit (Ravindran et al., 2016; Glowacki &
Faulkner, 2019) recommend exercising 2 to 3 times a week, which is similar to the NICE
guidelines (2009), which recommend exercising 3 times a week. The findings from this current
review align with the guidelines recommendations that an exercise program include at least 3
days of exercise a week.
Length of Exercise Sessions

In this review, the range of exercise session length was from 20 minutes to 60 minutes.
Many of the studies (15) had 60 minute exercise sessions which included a 5-10 minute warm
up, 30 minutes minimum of exercise and a 5-10 minute cool down (Abdelbasset et al., 2019;
Babyak et al., 2000; Hoffman et al., 2011; Blumenthal et al., 2007; Danielsson et al., 2016;
Danielsson et al., 2014; De la Cerda et al., 2011; Doose et al., 2015; Gerber et al., 2019; Heinzel
et al., 2018; Jaworska et al., 2019; Kerling et al., 2015; Nasstasia et al., 2017; Olson et al., 2017;
Salehi et al., 2016). Four of the studies’ exercise sessions were 30 minutes long (Dimeo et al.,
2001; Knubben et al., 2007; Legrand & Neff, 2016; Sherwood et al., 2016), one study’s exercise
session was 35 minutes long (Minghetti et al., 2018), and another ranged from 30 to 45 minute
long sessions (Mota-Pereira et al., 2011). Finally, the study by Siqueira et al. (2016) had a large
range of 20 to 60 minutes for their exercise sessions. Ten of the studies did not prescribe a

specific amount of time per an exercise session; rather one asked participants to accumulate 150
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minutes of exercise a week (De Groot et al., 2019), and the remaining eight studies asked the
participants to exercise enough during the week to meet their caloric expenditure (kcal/kg/week)
recommendation (Dunn et al., 2005; Dunn et al., 2002; Schuch et al., 2011; Schuch et al., 2015;
Toups et al., 2017; Trivedi et al., 2006; Trivedi et al., 2011; Trivedi et al., 2006). All the
durations were effective in reducing depression scores; however, of note, Babyak et al. (2000)
found that each 50-minute increase of exercise per week was associated with a 50% decrease in
the odds of being classified as depressed. In addition, Hoffman et al. (2011) found that the
antidepressant effect of moderate to vigorous exercise may decrease after an average of 3 hours
per week. The CANMAT guideline and toolkit for exercise in depression (Ravindran et al.,
2016; Glowacki & Faulkner, 2019) recommend that exercise sessions be at least 30 minutes in
duration. The NICE guidelines (2009) recommend exercise sessions last from 45 to 60 minutes.
The Cochrane review by Cooney et al. (2013) did not recommend a length for each exercise
intervention. The findings from this current review are in alignment with both the CANMAT and
NICE guidelines and recommend each exercise session range from 30 to 60 minutes.
Length of Exercise Program

The length of the exercise program varied within the studies in this review, ranging
from 4 days to 16 weeks, with all durations effective in lowering depression scores (Abdelbasset
et al., 2019; Babyak et al., 2000; Blumenthal et al., 2007; Danielsson et al., 2014; Danielsson et
al., 2016; De Groot et al., 2019; De la Cerda et al., 2011; Dimeo et al., 2001; Doose et al., 2015;
Dunn et al., 2002; Dunn et al., 2005; Gerber et al., 2019; Heinzel et al., 2018; Hoffmann et al.,
2011; Jaworska et al., 2019; Kerling et al., 2015; Knubben et al., 2007; Legrand & Neff, 2016;
Meyer et al., 2016; Minghetti et al., 2018; Mota-Pereira et al., 2011; Nasstasia et al., 2017; Olson

et al., 2017; Salehi et al., 2016; Schuch et al., 2011; Schuch et al., 2015; Sherwood et al., 2016;
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Siqueira et al., 2016; Toup et al., 2017; Trivedi et al., 2006; Trivedi et al., 2006; Trivedi et al.,
2011) . Depressive symptoms can even be temporarily reduced after single bouts of exercise
(Rethorst & Trivedi, 2013; Dimeo et al., 2001; Knubben et al., 2007), although for sustained
reductions in depression scores the intervention must continue over longer periods of time
(Rethorst & Trivedi, 2013; Cooney et al., 2013; Hoffman et al., 2011). There is evidence that the
positive effect of exercise on depressive symptoms may dissipate if the exercise intervention is
discontinued (Gerber et al., 2019; Cooney et al., 2013; Doose et al., 2015; Legrand & Neff,
2016). The CANMAT guidelines and exercise in depression toolkit (Ravindran et al., 2016;
Glowacki & Faulkner, 2019) recommend that the intervention be a minimum of 9 weeks long.
This is close to the recommendations of the NICE guidelines (2009), reporting a minimum
intervention length of 10 to 14 weeks. The Cochrane review by Cooney et al. (2013), suggests
that any benefits gained from the exercise intervention at the end of treatment may be lost over
time and therefore, exercise should be continued long term to maintain its benefits.
Type of Exercise to Include in Program

The majority of the studies in this review utilized aerobic exercises in their intervention
including the use of treadmills (running and brisk walking), elliptical machines, bike ergometers,
cross trainers, walking and running, or a combination of these activities (Abdelbasset et al.,
2019; Babyak et al., 2000; Hoffman et al., 2011; Blumenthal et al., 2007; Danielsson et al., 2016;
Danielsson et al., 2014; De Groot et al., 2019; Dimeo et al., 2001; Doose et al., 2015; Dunn et
al., 2005; Dunn et al., 2002; Heinzel et al., 2018; Jaworska et al., 2019; Kerling et al., 2015;
Legrand & Neff, 2016; Meyer et al., 2016; Minghetti et al., 2018; Mota-Pereira et al., 2011;
Olson et al., 2017; Salehi et al., 2016; Schuch et al., 2011; Schuch et al., 2015; Sherwood et al.,

2016; Siqueira et al., 2016; Siqueira et al., 2016; Toups et al., 2017; Trivedi et al., 2006; Trivedi
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et al., 2011; Trivedi et al., 2006). One study utilized a combination of resistance and aerobic
exercise in its sessions (Nasstasia et al., 2017). Two others used a high intensity interval-training
(HIIT) format on the treadmill (Knubben et al., 2007; Gerber et al., 2019). Finally, one study
included a combination of aerobic gymnastics, dance and brisk walking in their exercise
intervention (De la Cerda et al., 2011). A meta-analysis by Schuch et al. (2016) found that of the
25 studies they reviewed, 19 utilized aerobic exercise in their intervention, three used resistance
exercise and three studies used mixed aerobic and resistance exercises. Both aerobic and mixed
exercise interventions had large effect sizes. Overall, aerobic or mixed interventions are
recommended in the findings from this current review which is in agreement with the most
recent Cochrane review by Cooney et al., (2013), as well as the CANMAT guidelines on
exercise in MDD (Ravindran et al., 2016).
Congruency With Public Health Recommendations on Exercise

It is important to note that the findings of this review, in addition to the guidelines
(Ravindran et al., 2016; NICE, 2009), meta analysis (Schuch et al., 2016), and Cochrane review
(Cooney et al., 2013) are congruent with the Canadian Society for Exercise Physiology Activity
Guidelines for adults (18-64 years) (n.d.), which states that to achieve the physical and
psychological health benefits of exercise, adults should accumulate a minimum of 150 minutes
of moderate to vigorous aerobic exercise a week, in bouts of 10 minutes or more and should
include at least two days of muscle and bone strengthening activities in this time. The public
health “dose” of exercise is effective not only for reducing depressive symptoms, but also for
preventing many other chronic medical conditions, such as cardiovascular disease, and diabetes
(Dunn et al., 2005; Canadian Society for Exercise Physiology, n.d.). Dunn et al. (2005) found

that the most effective amount of exercise necessary to reduce depressive scores is equivalent to
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public health recommendations. In addition, Dunn et al. (2005) found that amounts of exercise
less than the public health guidelines were not as effective and were similar to placebo controls
on reducing depressive scores.
Barriers to Utilizing Exercise in the Treatment of MDD

One of the main barriers to utilizing exercise in the treatment of MDD is lack of
participant adherence to the exercise intervention (Monteiro et al., 2020; Nasstasia et al., 2017;
Gerber et al., 2019). Adherence issues may be attributed to participants with MDD having
limited exercise self-efficacy, a lack of confidence, low mood, low energy, and low motivation
(Danielsson et al., 2016; Gerber et al., 2019; Monteiro et al., 2020). It is important to note that
even though adherence is one of the main issues in implementing an exercise intervention in
MDD participants, the adherence rates for exercise are comparable to antidepressant trials and
psychotherapeutic interventions (Nasstasia et al., 2017; Hess et al., 2018; Cooney et al., 2013;
Rethorst et al., 2009). This is important to note because it suggests that, although adherence is a
barrier, it appears to be no more impactful than the barriers presented by non-adherence to
psycho-pharmacotherapies. A second barrier to the utilization of exercise in the treatment of
MDD is a lack of access to supervised, structured group exercise programs (Glowaki et al.,
2017). In Canada, there is no existing structure for health care professionals to explore exercise
as a treatment option for their participants with MDD (Glowaki et al., 2017).
Facilitators to Utilizing Exercise in the Treatment of MDD

There are several facilitators that may help in improving adherence to and thus efficacy
of an exercise intervention in participants with MDD such as providing a scheduled, group
exercise class supervised by a certified exercise professional (Danielsson et al., 2016; Doose et

al., 2015; Glowacki et al., 2017; Schuch et al., 2016; Jaworska et al., 2019; Kerling et al., 2015;
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Nasstasia et al., 2017). In the qualitative study by Danielsson et al. (2016), the researchers found
that merely suggesting a person with MDD start exercising is insufficient to yield results; rather,
having scheduled classes and a teacher expecting them helped participants build a routine and
overcome the lack of motivation and drive they felt as a result of their illness.

In this participant population, it is particularly important that the exercise professionals
supervising the class be taught to foster and value a positive and welcoming environment that
promotes adherence first and improving physical fitness second (Doose et al., 2015). This can be
done by having exercise professionals provide a person-centered approach through individual
tailoring of goals of the exercise program, as well as having a strong emphasis on the therapeutic
relationship (Danielsson et al., 2016; Gerber et al., 2019). A therapeutic relationship in this
context goes beyond effective communication to providing empathetic support for participants
during moments of uncertainty related to the exercises being performed and when extra support
is needed, whether it is encouragement or extra guidance with how to perform an exercise
(Danielsson et al., 2016). Adherence may also be bolstered by increasing participants’ self-
confidence and belief in their ability to participate in exercise as well as by increasing exercise
intensity gradually (De Groot et al., 2019). People with MDD often have lower cardiovascular
endurance, due to increased amounts of time spent sedentary; therefore “starting low and going
slow” by increasing intensity and frequency gradually may help participant’s adherence to the
intervention (Doose et al., 2015; Minghetti et al., 2018). Although some participants may be
starting their exercise intervention at doses well below the current recommendations, they will
still receive some benefit from the intervention (Rethorst & Trivedi, 2013; Dunn et al., 2005).
Therefore, participants should be encouraged to partake in an exercise intervention even if they

begin with a lower amount and intensity of exercise with a goal of increasing their exercise
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tolerance over time. Another way to increase adherence to an exercise intervention is to make it
more enjoyable by allowing the participants to select exercises included within the class such as
spin, aerobics, circuit training, high intensity interval training and dance (Schuch et al., 2011;
Nasstasia et al., 2017). Finally, providing a group exercise intervention may increase adherence
because it allows an opportunity for the development of a supportive social networks (Monteiro
et al., 2020).

As mentioned in the barriers section of this review, within Canada, there is no existing
structure for health care providers to explore exercise as a treatment option for their participants
with MDD (Glowaki et al., 2017). Supervised exercise interventions for people with MDD could
be implemented by utilizing community resources such as community center fitness areas and
providing extra training to exercise professionals (certified group exercise leaders,
physiotherapists, physiatrists) on working with participants with MDD. Details on a proposed
program are provided in Appendix C of this current review.

Implication for Practice, Policy, and Research
Implications for Health Care

Despite a recent increase in the availability of mental health services in Canada, the
annual prevalence of MDD has only decreased from 4.8% to 4.7% between 2002 and 2012 (Lam
et al., 2016). It is clear that novel approaches to the treatment of MDD are needed to tangibly
improve the mental health of Canadians. One effective treatment option includes providing a
supervised group exercise intervention. Unfortunately, there is no current resource or program in
British Columbia nor Canada to help participants with MDD begin and maintain exercise therapy
(Glowacki et al., 2017).

Implications for Future Research and Need for Pilot Program
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Future research into exercise in the treatment of MDD is needed as gaps in the literature
were noted particularly in the following areas: barriers and facilitators of exercise interventions;
qualitative studies exploring the meaning of exercise interventions to participants; longitudinal
studies; and, how exercise programs could be adapted using a diversity, equity and inclusion lens
to ensure factors such as physical ability and income are accounted for (e.g., cost, feasibility,
location, health personnel) (Minghetti et al., 2018).

My proposed pilot program addresses the implementation gap in the literature and has
the potential to improve outcomes for participants with MDD through increasing access to
treatment options other than strictly pharmacotherapy and psychological therapy. Both
pharmacotherapy and psychological therapy can be expensive if the participant does not have
extended health coverage and they may carry a higher stigma than participating in exercise
(Dunn et al., 2005; Gartlehner et al., 2017; Hess et al., 2019). In my professional experience as a
Registered Nurse, treatments that require out-of-pocket expenses such as prescription
medications and psychotherapy can result in barriers to service that disproportionately impact
historically and currently oppressed people such as those living in poverty. In addition to basic
services available through the publicly funded health care system, exercise is a low cost,
relatively safe and effective monotherapy and adjuvant therapy option for participants with MDD
(Cooney et al., 2013; NICE, 2009; Ravindran et al., 2016; Glowacki et al., 2017).

Conclusion

MDD is often treated with psychological and/or pharmacological therapies (Lopresti,
2019; Krogh et al., 2012). Unfortunately, not all participants respond to these therapies, and no
single treatment plan is effective for every participant (Blumenthal et al., 2007; Danielsson et al.,

2014). From the literature review conducted in this paper it is clear exercise is an effective
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primary and adjuvant treatment option for MDD, especially when supervised and lead by an
exercise-professional in a group setting; with 3-5 exercise sessions per week; a duration of 60
minutes per a session; a program length of at least 9 weeks; and containing a variety of exercises
performed at a moderate to vigorous intensity. Based on the results from this literature review,
and as the second component of my culminating project, I have created a proposal for a pilot
exercise program for the treatment of MDD (see Appendix C.) The creation of a pilot program
proposal was selected as one of the outcomes of my culminating project because currently there
is no program available in British Columbia that provides exercise as a treatment option for
participants with major depressive disorder. Improving access to care and creating additional
programs, such as exercise for depression, could be important components in improving the

treatment of MDD for people living in British Columbia.



EXERCISE FOR DEPRESSION 33

References

Abdelbasset, W. K., & Alqgahtani, B. A. (2019). A randomized controlled trial on the impact of
moderate-intensity continuous aerobic exercise on the depression status of middle-aged
patients with congestive heart failure. Medicine, 98(17), e15344.
https://doi.org/https://dx.doi.org/10.1097/MD.0000000000015344

Alosaimi, F. & Baker, B.(2011). XIV Annual Meeting of the European Association for
Consultation Liaison Psychiatry and Psychosomatics (EACLPP) 2 - Are there worthwhile
treatments for patients with major depressive disorder and coronary artery disease? Journal
of Psychosomatic Research, 70(6), 580—623.
https://doi.org/10.1016/j.jpsychores.2011.03.006

APA. (2013). Diagnostic and stasticial manual of mental disorders (5" ed.). Arlington, VA.

https://doi.org/10.1176/appi.books.9780890425596

Babyak, M., Blumenthal, J. A., Herman, S., Khatri, P., Moore, K., Craighead, W. E., Baldewicz,
T. T., & Ranga Krishnan, K. (2000). Exercise Treatment for Major Depression:
Maintenance of Therapeutic Benefit at 10 Months.

BCCNM. (2021). Scope of practice for nurse practitioners. Retrieved from:
https://www.bccnm.ca/NP/ScopePractice/Pages/Detault.aspx

Blumenthal, J. A., Babyak, M. A., Doraiswamy, P. M., Watkins, L., Hoffman, B. M., Barbour,
K. A., Herman, S., Craighead, W. E., Brosse, A. L., Waugh, R., Hinderliter, A., &
Sherwood, A. (2007). Exercise and pharmacotherapy in the treatment of major depressive
disorder. Psychosomatic Medicine, 69(7), 587-596.
https://doi.org/10.1097/PSY.0b013e318148c19a

Borg, G. (1974). Perceived exertion. Exercise and Sport Sciences Reviews 2: 131-153.


https://doi.org/10.1176/appi.books.9780890425596

EXERCISE FOR DEPRESSION 34

Briichle, W., Schwarzer, C., Berns, C., Scho, S., Schneefeld, J., Koster, D., Schack, T.,
Schneider, U., & Rosenkranz, K. (2019). P10 Physical exercise in major depressive
disorder: effects on neuroplasticity, cognition and clinical symptoms. Clinical
Neurophysiology, 130(8), e149—e150. https://doi.org/10.1016/j.clinph.2019.04.664

CAMH (Centre for Addiction and Mental Health). (2021). Mental Health 101: Understanding
stigma. Retreived from:
http://www.camhx.ca/Education/online _courses/MentalhHealth101Series/Stigma/story.html

Canadian Mental Health Association (CMHA). (2019). Bounce Back. Retrieved from:
https://bounceback.cmha.ca/

Canadian Mental Health Association (CMHA). (2021). Fast Facts About Mental Illness.
Retrieved from: https://cmha.ca/fast-facts-about-mental-
illness#:~:text=In%20any%20given%20year%2C%201,some%20time%20in%20their%201i
ves.

Canadian Society for Exercise Physiology. (n.d.). Canadian Physical Activity Guidelines for
Adults (18-64 years). Retrieved from https://csepguidelines.ca/wp-
content/uploads/2020/10/24HMovementGuidelines-Adults18-64-2020-ENG.pdf

Carneiro, L. S. F., Fonseca, A. M., Vieira-Coelho, M. A., Mota, M. P., & Vasconcelos-Raposo,
J. (2015). Effects of structured exercise and pharmacotherapy vs. pharmacotherapy for
adults with depressive symptoms: A randomized clinical trial. Journal of Psychiatric
Research, 71, 48-55. https://doi.org/https://dx.doi.org/10.1016/j.jpsychires.2015.09.00

Cassano P, Fava M. (2002). Depression and public health—an overview. Journal of
Psychosomatic Research. 53:849-57. doi: 10.1016/s0022-3999(02)00304-5

Center for Disease Control (CDC). (2020). Target heart rate and estimated maximum heart rate.


https://doi.org/10.1016/s0022-3999(02)00304-5

EXERCISE FOR DEPRESSION 35

Retrieved from https://www.cdc.gov/physicalactivity/basics/measuring/heartrate.htm
Cipriani, A., Barbui, C., Butler, R., Hatcher, S., & Geddes, J. (2009). Depression in adults: drug

and physical treatments. www.clinicalevidence.com

Cooney, G.M., Dwan, K., Greig, C.A., Lawlor, D.A., Rimer, J., Waugh, F.R., McMurdo, M., &
Mead GE. (2013). Exercise for depression. The Cochrane Library, 9, 1-160. doi:
10.1002/14651858.CD004366.pub6

Danielsson, L., Kihlbom, B., & Rosberg, S. (2016). “Crawling Out of the Cocoon”: Patients’
Experiences of a Physical Therapy Exercise Intervention in the Treatment of Major
Depression. Physical Therapy, 96(8), 1241-1250.
https://doi.org/https://dx.doi.org/10.2522/ptj.20150076

Danielsson, L., Papoulias, I., Petersson, E. L., Carlsson, J., & Waern, M. (2014). Exercise or
basic body awareness therapy as add-on treatment for major depression: A controlled study.
Journal of Affective Disorders, 168, 98—106. https://doi.org/10.1016/j.jad.2014.06.049

Davidson, R.T. (2010). Major depressive disorder treatment guidelines in America and Europe.
The Journal of Clinical Psychiatry, 71 Suppl E, 1-9. https://doi.org/10.4088/JCP.8001tx17¢

De Groot, M., Shubrook, J. H., Hornsby, W. G. J., Pillay, Y., Mather, K. J., Fitzpatrick, K.,
Yang, Z., & Saha, C. (2019). Program ACTIVE II: Outcomes From a Randomized,
Multistate Community-Based Depression Treatment for Rural and Urban Adults With Type
2 Diabetes. Diabetes Care, 42(7), 1185-1193.
https://doi.org/https://dx.doi.org/10.2337/dc18-2400

De la Cerda, P., Cervello, E., Cocca, A., & Viciana, J. (2011). Effect of an aerobic training
program as complementary therapy in patients with moderate depression. Perceptual and

Motor Skills, 112(3), 761-769. https://doi.org/10.2466/02.15.PMS.112.3.761-769


http://www.clinicalevidence.com/

EXERCISE FOR DEPRESSION 36

Dimeo, F., Bauer, M., Varahram, 1., Proest, G., & Halter, U. (2001). Benefits from aerobic
exercise in patients with major depression: A pilot study. British Journal of Sports
Medicine, 35(2), 114-117. https://doi.org/10.1136/bjsm.35.2.114

Doose, M., Ziegenbein, M., Hoos, O., Reim, D., Stengert, W., Hoffer, N., Vogel, C., Ziert, Y., &
Sieberer, M. (2015). Self-selected intensity exercise in the treatment of major depression: A
pragmatic RCT. International Journal of Psychiatry in Clinical Practice, 19(4), 267-276.
https://doi.org/10.3109/13651501.2015.1082599

Dunlop, B. W., & Self, R. L. (2008). Exercise for depression: efficacy, safety and clinical trial
implications. Psychopharmacology Bulletin, 41(4), 65-75.

Dunn, A. L., Trivedi, M. H., Kampert, J. B., Clark, C. G., & Chambliss, H. O. (2005). Exercise
treatment for depression: Efficacy and dose response. American Journal of Preventive
Medicine, 28(1), 1-8. https://doi.org/10.1016/j.amepre.2004.09.003

Dunn, A. L., Trivedi, M. H., Kampert, J. B., Clark, C. G., & Chambliss, H. O. (2002). The
DOSE study: A clinical trial to examine efficacy and dose response of exercise as treatment
for depression. Controlled Clinical Trials, 23(5), 584—603. https://doi.org/10.1016/S0197-
2456(02)00226-X

Ekkekakis, P., & Murri, M. B. (2017). Exercise as antidepressant treatment: Time for the
transition from trials to clinic? General Hospital Psychiatry, 49(March), A1-AS.
https://doi.org/10.1016/j.genhosppsych.2017.11.004

Faulkner, G., & Rosenbaum, S. (2019). Mental health symposium. Journal of Science and
Medicine in Sport, 22(2019), S15. https://doi.org/10.1016/j.jsams.2019.08.065

Garrard, J. (2017). Health Sciences Literature Review Made Easy: The Matrix Method.

Mississauga, ON: Jones and Bartlett (5th Edition)



EXERCISE FOR DEPRESSION 37

Gartlehner, G., Wagner, G., Matyas, N., Titscher, V., Greimel, J., Lux, L., Gaynes, B. N.,
Viswanathan, M., Patel, S., & Lohr, K. N. (2017). Pharmacological and non-
pharmacological treatments for major depressive disorder: review of systematic reviews.
BMJ Open, 7(6), €014912. https://doi.org/https://dx.doi.org/10.1136/bmjopen-2016-
014912

Gerber, M., Beck, J., Brand, S., Cody, R., Donath, L., Eckert, A., Faude, O., Fischer, X.,

Hatzinger, M., Holsboer-Trachsler, E., Imboden, C., Lang, U., Mans, S., Mikoteit, T.,
Oswald, A., Puhse, U., Rey, S., Schreiner, A.-K., Schweinfurth, N., ... Zahner, L. (2019).
The impact of lifestyle Physical Activity Counselling in IN-PATients with major depressive
disorders on physical activity, cardiorespiratory fitness, depression, and cardiovascular
health risk markers: study protocol for a randomized controlled trial. Trials, 20(1), 367.
https://doi.org/https://dx.doi.org/10.1186/s13063-019-3468-3

Gerber, M., Minghetti, A., Beck, J., Zahner, L., & Donath, L. (2019). Is improved fitness

following a 12-week exercise program associated with decreased symptom severity, better
wellbeing, and fewer sleep complaints in patients with major depressive disorders? A
secondary analysis of a randomized controlled trial. Journal of Psychiatric Research, 113,
58-64. https://doi.org/https://dx.doi.org/10.1016/j.jpsychires.2019.03.011

Gourgouvelis, J., Yielder, P., & Murphy, B. (2017). Exercise Promotes Neuroplasticity in Both
Healthy and Depressed Brains: An fMRI Pilot Study. Neural Plasticity, 2017, 8305287.

https://doi.org/https://dx.doi.org/10.1155/2017/8305287

Glowacki, K., Duncan, M. J., Gainforth, H., & Faulkner, G. (2017). Barriers and facilitators to
physical activity and exercise among adults with depression: A scoping review. Mental

Health and Physical Activity, 13(2017), 108—119.


https://doi.org/https:/dx.doi.org/10.1155/2017/8305287

EXERCISE FOR DEPRESSION 38

https://doi.org/10.1016/j.mhpa.2017.10.001
Glowacki, K., & Faulkner, G. (2019, September 1). The Exercise and Depression Toolkit.
Retrieved from https://exerciseanddepression.ca/toolkit
Hallgren, M., Vancampfort, D., & Stubbs, B. (2016). Exercise is medicine for depression: Even
when the “pill” is small. Neuropsychiatric Disease and Treatment, 12,2715-2721.
https://doi.org/10.2147/NDT.S121782
Heinzel, S., Rapp, M. A., Fydrich, T., Strohle, A., Teran, C., Kallies, G., Schwefel, M., &
Heissel, A. (2018). Neurobiological mechanisms of exercise and psychotherapy in
depression: The SPeED study-Rationale, design, and methodological issues. Clinical Trials
(London, England), 15(1), 53—64.
https://doi.org/https://dx.doi.org/10.1177/1740774517729161
Hess, C. W., Karter, J., Cosgrove, L., & Hayden, L. (2019). Evidence-based practice: A
comparison of International Clinical Practice Guidelines and current research on physical
activity for mild to moderate depression. Translational Behavioral Medicine, 9(4), 703—
710. https://doi.org/10.1093/tbm/iby(092
Hoffman, B.M., Babyak, M.A., Craighead, W.E., Sherwood, A., Doraiswamy, P.M., Coons,
M.J., & Blumenthal, J.A. (2011). Exercise and pharmacotherapy in patients with major
depression: One-Year follow-up of the SMILE study. Psychosomatic Medicine 73, 127-
133. DOI: 10.1097/PSY.0b013e31820433a5
Israel, J. (2006). Remission in depression: definition and initial treatment approaches. Journal of
Psychopharmacology, 20 (3), 5-10. DOI: 10.1177/1359786806064306
Jasinska - Mikotajczyk, A., Drews, K., Domaszewska, K., & Rybakowski, F. (2019).

Comprehensive assessment of physical fitness in patients with depression. European


https://exerciseanddepression.ca/toolkit

EXERCISE FOR DEPRESSION 39

Neuropsychopharmacology, 29, S224-S225.
https://doi.org/10.1016/j.euroneuro.2018.11.365
Jaworska, N., Courtright, A. K., De Somma, E., MacQueen, G. M., & MacMaster, F. P. (2019).
Aerobic exercise in depressed youth: A feasibility and clinical outcomes pilot. Early
Intervention in Psychiatry, 13(1), 128—132.
https://doi.org/https://dx.doi.org/10.1111/eip.12537
Kerling, A., Tegtbur, U., Gutzlaff, E., Kuck, M., Borchert, L., Ates, Z., von Bohlen, A., Frieling,
H., Huper, K., Hartung, D., Schweiger, U., & Kahl, K. G. (2015). Effects of adjunctive
exercise on physiological and psychological parameters in depression: a randomized pilot
trial. Journal of Affective Disorders, 177, 1-6.
https://doi.org/https://dx.doi.org/10.1016/j.jad.2015.01.006
Kessler, R. C., Berglund, P., Demler, O., Jin, R., Koretz, D., Merikangas, K. R., Rush, A. J.,
Walters, E. E., Wang, A., Rovner, B., & Casten, R. (2003). The epidemiology of major
depressive disorder. Evidence-Based Eye Care, 4(4), 186—187.
https://doi.org/10.1097/00132578-200310000-00002
Knubben, K., Reischies, F. M., Adli, M., Schlattmann, P., Bauer, M., & Dimeo, F. (2007). A
randomised, controlled study on the effects of a short-term endurance training programme
in patients with major depression. British Journal of Sports Medicine, 41(1), 29-33.
https://doi.org/10.1136/bjsm.2006.030130
Kohler-Forsberg, O., Cusin, C., & Nierenberg, A. A. (2019). Evolving Issues in the Treatment of
Depression. JAMA - Journal of the American Medical Association, 321(24), 2401-2402.
https://doi.org/10.1001/jama.2019.4990

Kroenke, K., Spitzer, R.L., & Williams, J.B.W. (2001). The PHQ-9: Validity of a brief



EXERCISE FOR DEPRESSION 40

depression severity measure. Journal of General Internal Medicine, 16 (9), 606-613. doi:
10.1046/7.1525-1497.2001.016009606.x

Krogh, J., Videbech, P., Thomsen, C., Gluud, C., & Nordentoft, M. (2012). DEMO-II trial.
Aerobic exercise versus stretching exercise in patients with major depression-a randomised
clinical trial. PloS One, 7(10), e48316.
https://doi.org/https://dx.doi.org/10.1371/journal.pone.0048316

Lam, R.W., McIntosh, D., Wang, J., Enns, M.W., Kolivakis, T., Michalak, E.E., Sareen, J.,
Song, W., Kennedy, S.H., MacQueen, G.M., Milev, R.V_, Parkh, S.V., Ravindran, A.V. &
the CANMAT Depression Work Group. (2016). Canadian Network for Mood and Anxiety
Treatments (CANMAT) 2016 Clinical Guidelines for the Management of Adults with
Major Depressive Disorder: Section I. Disease Burden and principles of Care. The Candian
Journal of Psychiatry, 61(9), 510-523. DOI: 10.1177/0706743716659416

Legrand, F.D., & Neff, E. M. (2016). Efficacy of exercise as an adjunct treatment for clinically
depressed inpatients during the initial stages of antidepressant pharmacotherapy: An open
randomized controlled trial. Journal of Affective Disorders, 191, 139—-144.
https://doi.org/https://doi.org/10.1016/j.jad.2015.11.047

Lopresti, A. L. (2019). It is time to investigate integrative approaches to enhance treatment
outcomes for depression? Medical Hypotheses, 126, 82—94.
https://doi.org/http://dx.doi.org.ezproxy.library.ubc.ca/10.1016/;.mehy.2019.03.008

Meyer, J. D., Ellingson, L. D., Koltyn, K. F., Stegner, A. J., Kim, J.-S., & Cook, D. B. (2016).
Psychobiological Responses to Preferred and Prescribed Intensity Exercise in Major
Depressive Disorder. Medicine and Science in Sports and Exercise, 48(11), 2207-2215.

http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=med 1 3&NEWS=N&AN=


https://dx.doi.org/10.1046%2Fj.1525-1497.2001.016009606.x

EXERCISE FOR DEPRESSION 41

27387295

Minghetti, A., Faude, O., Hanssen, H., Zahner, L., Gerber, M., & Donath, L. (2018). Sprint
interval training (SIT) substantially reduces depressive symptoms in major depressive
disorder (MDD): A randomized controlled trial. Psychiatry Research, 265, 292-297.
https://doi.org/https://dx.doi.org/10.1016/j.psychres.2018.04.053

Monteiro, F. C., Schuch, F. B., Deslandes, A. C., Vancampfort, D., Mosqueiro, B. P., Messinger,
M. F., Caldieraro, M. A., & Fleck, M. P. de A. (2020). Perceived barriers, benefits and
correlates of physical activity in outpatients with Major Depressive Disorder: A study from
Brazil. Psychiatry Research, 284(November 2019), 112751.
https://doi.org/10.1016/j.psychres.2020.112751

Mota-Pereira, J., Carvalho, S., Silverio, J., Fonte, D., Pizarro, A., Teixeira, J., Ribeiro, J. C., &
Ramos, J. (2011). Moderate physical exercise and quality of life in patients with treatment-
resistant major depressive disorder. Journal of Psychiatric Research, 45(12), 1657-1659.
https://doi.org/10.1016/j.jpsychires.2011.08.008

Mota-Pereira, J., Silverio, J., Carvalho, S., Ribeiro, J. C., Fonte, D., & Ramos, J. (2011).
Moderate exercise improves depression parameters in treatment-resistant patients with
major depressive disorder. Journal of Psychiatric Research, 45(8), 1005—1011.
https://doi.org/10.1016/j.jpsychires.2011.02.005

Narwal, K., & Hervey, W. (2020). The efficacy of RTMS with psychotherapy, sleep
modifications & exercise. Brain Stimulation, 13(6), 1850.
https://doi.org/10.1016/1.brs.2020.06.043

Nasstasia, Y., Baker, A. L., Halpin, S. A., Lewin, T. J., Hides, L., Kelly, B. J., & Callister, R.

(2017). Pilot Study of an Exercise Intervention for Depressive Symptoms and Associated



EXERCISE FOR DEPRESSION 42

Cognitive-Behavioral Factors in Young Adults With Major Depression. The Journal of
Nervous and Mental Disease, 205(8), 647—655.
https://doi.org/https://dx.doi.org/10.1097/NMD.0000000000000611

NICE. (2009). Depression: the treatment and management of depression in adults. Retrieved
from https://www.nice.org.uk/guidance/cg90/resources/depression-in-adults-recognition-
and-management-pdf-975742636741

Novitch R., Sirey, A.J., Raue, P., Seirup, J., Kiossis D., Gosh S., Kanellopoulos, D. &
Alexopoulos, G. (2013). European Respiratory Society Annual Congress 2010. European
Respiratory Journal 2013 42: P3577;, 42(Suppl 57).

Olson, R. L., Brush, C. J., Ehmann, P. J., & Alderman, B. L. (2017). A randomized trial of
aerobic exercise on cognitive control in major depression. Clinical Neurophysiology,
128(6), 903-913. https://doi.org/10.1016/j.clinph.2017.01.023

Patten, S. B., Williams, J. V. A., Lavorato, D. H., Wang, J. L., McDonald, K., & Bulloch, A. G.
M. (2015). Descriptive epidemiology of major depressive disorder in Canada in 2012.
Canadian Journal of Psychiatry, 60(1), 23-30.
https://doi.org/10.1177/070674371506000106

Polit. D.F. & Beck, C.T. (2017). Nursing Research: Generating and Assessing Evidence for
Nursing Practice (10th Edition). Philadelphia: Wolters Kluwer.

Qaseem, A., Barry, M. J., Kansagara, D., & Clinical Guidelines Committee of the American
College of Physicians (2016). Nonpharmacologic Versus Pharmacologic Treatment of
Adult Patients With Major Depressive Disorder: A Clinical Practice Guideline From the
American College of Physicians. Annals of Internal Medicine, 164(5), 350-359.

https://doi.org/https://dx.doi.org/10.7326/M15-2570



EXERCISE FOR DEPRESSION 43

Rasky E., & Groth, S. (2016). Comparative benefits and harms of antidepressant, psychological,
complementary, and exercise treatments for major depression. Annals of Internal Medicine.
165 (6) (Pp 452-453), 2016. Date of Publication: 20 Sep 2016. [Letter] Publisher American
College of Physicians (190 N. Indenpence Mall West, Philadelphia PA 19106-1572, United

States), 165(6). doi:10.7326/L16-0210

Ravindran, A. V., Lam, R. W, Filteau, M. J., Lespérance, F., Kennedy, S. H., Parikh, S. V., &
Patten, S. B. (2016). Canadian Network for Mood and Anxiety Treatments (CANMAT)
Clinical guidelines for the management of major depressive disorder in adults. V.
Complementary and alternative medicine treatments. Journal of Affective Disorders,
117(SUPPL. 1). https://doi.org/10.1016/j.jad.2009.06.040

Rethorst, C. D., South, C. C., Rush, A. J., Greer, T. L., & Trivedi, M. H. (2017). Prediction of
treatment outcomes to exercise in patients with nonremitted major depressive disorder.
Depression and Anxiety, 34(12), 1116—-1122.
https://doi.org/https://dx.doi.org/10.1002/da.22670

Rethorst, C. D., Sunderajan, P., Greer, T. L., Grannemann, B. D., Nakonezny, P. A., Carmody,
T. J., & Trivedi, M. H. (2013). Does exercise improve self-reported sleep quality in non-
remitted major depressive disorder? Psychological Medicine, 43(4), 699-709.
https://doi.org/10.1017/S0033291712001675

Rethorst, Chad D, Tu, J., Carmody, T. J., Greer, T. L., & Trivedi, M. H. (2016). Atypical
depressive symptoms as a predictor of treatment response to exercise in Major Depressive
Disorder. Journal of Affective Disorders, 200, 156—158.

https://doi.org/https://dx.doi.org/10.1016/j.jad.2016.01.052



EXERCISE FOR DEPRESSION 44

Rethorst, C.D., Wipfli B.M., & Landers, D.M. (2009). The antidepressive effects of exercise: A
meta-analysis of randomized trials. Sports Medicine, 39,491-511. doi: 10.2165/00007256-
200939060-00004

Salehi, I., Hosseini, S. M., Haghighi, M., Jahangard, L., Bajoghli, H., Gerber, M., Piihse, U.,
Holsboer-Trachsler, E., & Brand, S. (2016). Electroconvulsive therapy (ECT) and aerobic
exercise training (AET) increased plasma BDNF and ameliorated depressive symptoms in
patients suffering from major depressive disorder. Journal of Psychiatric Research,

76(2016), 1-8. https://doi.org/10.1016/].jpsychires.2016.01.012
Schuch, F. B., Deslandes, A. C., Stubbs, B., Gosmann, N. P., Silva, C. T. B. da, & Fleck, M. P.
de A. (2017). Factors that influence the neurobiological effects of exercise likely extend
beyond age and intensity in people with major depression. Neuroscience and Biobehavioral
Reviews, 77(March), 301-302. https://doi.org/10.1016/j.neubiorev.2017.04.004
Schuch, Felipe B, Vancampfort, D., Rosenbaum, S., Richards, J., Ward, P. B., Veronese, N.,
Solmi, M., Cadore, E. L., & Stubbs, B. (2016). Exercise for depression in older adults: a
meta-analysis of randomized controlled trials adjusting for publication bias. Revista
Brasileira de Psiquiatria (Sao Paulo, Brazil : 1999), 38(3), 247-254.
https://doi.org/https://dx.doi.org/10.1590/1516-4446-2016-1915
Schuch, F. B., Vasconcelos-Moreno, M. P., Borowsky, C., & Fleck, M. P. (2011). Exercise and
severe depression: Preliminary results of an add-on study. Journal of Affective Disorders,
133(3), 615-618. https://doi.org/10.1016/j.jad.2011.04.030
Schuch, F. B., Vasconcelos-Moreno, M. P., Borowsky, C., Zimmermann, A. B., Rocha, N. S., &
Fleck, M. P. (2015). Exercise and severe major depression: Effect on symptom severity and

quality of life at discharge in an inpatient cohort. Journal of Psychiatric Research, 61, 25—


https://doi.org/10.2165/00007256-200939060-00004
https://doi.org/10.2165/00007256-200939060-00004

EXERCISE FOR DEPRESSION 45

32. https://doi.org/10.1016/].jpsychires.2014.11.005

Sherwood, A., Blumenthal, J. A., Smith, P. J., Watkins, L. L., Hoffman, B. M., & Hinderliter, A.
L. (2016). Effects of Exercise and Sertraline on Measures of Coronary Heart Disease Risk
in Patients With Major Depression: Results From the SMILE-II Randomized Clinical Trial.
Psychosomatic Medicine, 78(5), 602—609.
https://doi.org/https://dx.doi.org/10.1097/PSY.0000000000000301

Siqueira, C. C., Valiengo, L. L., Carvalho, A. F., Santos-Silva, P. R., Missio, G., de Sousa, R. T.,
Di Natale, G., Gattaz, W. F., Moreno, R. A., & Machado-Vieira, R. (2016). Antidepressant
Efficacy of Adjunctive Aerobic Activity and Associated Biomarkers in Major Depression:
A 4-Week, Randomized, Single-Blind, Controlled Clinical Trial. PloS One, 11(5),
e0154195. https://doi.org/https://dx.doi.org/10.1371/journal.pone.0154195

Thornton, J.S., Fremont, P., Khan, K., Poirier, P., Fowles, J., Wells, G.D., & Frankovich, R.J.
(2016). Physical acitivty prescirption: a critical opportunity to address a modifiable risk
factor for the prevention and management of chronic disease: a position statement by the
Canadian Academy of Sport and Exercise Medicine. British Journal of Sports Medicine, 0,
1-6. doi: 10.1136/bjsports-2016-096291

Toups, M., Carmody, T., Greer, T., Rethorst, C., Grannemann, B., & Trivedi, M. H. (2017).
Exercise is an effective treatment for positive valence symptoms in major depression.
Journal of Affective Disorders, 209(July 2016), 188—194.
https://doi.org/10.1016/;.jad.2016.08.058

Trivedi, M. H., Greer, T. L., Church, T. S., Carmody, T. J., Grannemann, B. D., Galper, D. 1.,
Dunn, A. L., Earnest, C. P., Sunderajan, P., Henley, S. S., & Blair, S. N. (2011). Exercise as

an augmentation treatment for nonremitted major depressive disorder: A randomized,



EXERCISE FOR DEPRESSION 46

parallel dose comparison. Journal of Clinical Psychiatry, 72(5), 677-684.
https://doi.org/10.4088/JCP.10m06743

Trivedi, M.H., Greer, T.L., Grannemann, B.D., Chambliss, H.O. & Jordan, A.N. (2006).
Exercise as an Augmentation Strategy for Treatment of Major Depression. Journal of
Psychiatric Practice, 12,205-213.

Trivedi, M. H., Greer, T. L., Grannemann, B. D., Church, T. S., Galperc, D. I., Sunderajana, P.,
Wisniewskic, S. R., Jordanb, A. N., Finleyb, C., & Carmodya, T. L. (2006). TREAD:
TReatment with Exercise Augmentation for Depression:study rationale and design. In CA
DESIGN Clinical Trials (Vol. 3). www.SCTiournal.com

World Health Organization. (2011). Global burden of mental disorders and the need for a
comprehensive, coordinated response from health and social sectors at the country level.
(Report No. EB130/9). https://apps.who.int/gb/ebwha/pdf files/EB130/B130 9-en.pdf

Yun, L., Fagan, M., Subramaniapillai, M., Lee, Y., Park, C., Mansur, R. B., McIntyre, R. S., &
Faulkner, G. E. J. (2020). Are early increases in physical activity a behavioral marker for
successful antidepressant treatment? Journal of Affective Disorders, 260(May 2019), 287—

291. https://doi.org/10.1016/j.jad.2019.09.002



EXERCISE FOR DEPRESSION

Appendix A

Table 1 - Search Method: Medline Ovid

Search

Search Terms/Keywords

Number
of
Articles
Resulted

Number
of
Articles
Chosen

Final
Result

Manually reviewing titles and abstracts of 426
articles

422

40

S9

Limit 8 to (english language and humans and
yr="1990 -Current" and ("adult(19 to 44 years)" or
"young adult and adult (19-24 and 19-44)" or
"middle age (45 to 64 years)") and english and
"humans only (removes records about animals)")

422

S8

3 AND 7

739

S7

40R50R6

501852

S6

"Physical activit*".mp. [mp=title, abstract, original
title, name of substance word, subject heading word,
floating sub-heading word, keyword heading word,
organism supplementary concept word, protocol
supplementary concept word, rare disease
supplementary concept word, unique identifier,
synonyms]

122133

S5

Gymnastics/ or muscle stretching exercises/ or
physical conditioning, human/ or running/ or
walking/ or dancing/ or boxing/ or weight lifting/

67301

S4

Exercis*.mp. [mp=title, abstract, original title, name
of substance word, subject heading word, floating
sub-heading word, keyword heading word, organism
supplementary concept word, protocol supplementary
concept word, rare disease supplementary concept
word, unique identifier, synonyms]

400753

S3

10R2

43925

S2

Depressive disorder, major/ or depressive disorder,
treatment-resistant/

32178

S1

"Major depress* disorder".mp. [mp=title, abstract,
original title, name of substance word, subject
heading word, floating sub-heading word, keyword
heading word, organism supplementary concept
word, protocol supplementary concept word, rare
disease supplementary concept word, unique
identifier, synonyms]

25721

47
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Table 2 - Search Method: Embase (Ovid)

heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device
trade name, keyword, floating subheading word,
candidate term word]

Search | Search Terms/Keywords Number | Number
# of of
Articles | Articles
Resulted | Chosen
Final | Manually reviewing titles and abstracts, reading 194 14
Result | whole article if necessary of 194 articles
S10 Limit 9 to (conference abstract or conference paper | 194
or “conference review” or editorial or erratum or
letter or note)
S9 Limit 8 to (English language and humans and 1021
yr="1990 -Current" and ("adult (19 to 44 years)" or
"young adult and adult (19-24 and 19-44)" or
"middle age (45 to 64 years)") and English and
"humans only (removes records about animals)")
[Limit not valid in Embase; records were retained]
S8 3 AND 7 1079
S7 40R50R6 759725
S6 "Physical activit*".mp. [mp=title, abstract, heading | 227969
word, drug trade name, original title, device
manufacturer, drug manufacturer, device trade
name, keyword, floating subheading word,
candidate term word]
S5 Exercise/ or aerobic exercise/ or anaerobic exercise/ | 391334
or arm exercise/ or circuit training/ or dynamic
exercise/ or endurance training/ or high intensity
interval training/ or leg exercise/ or pilates/ or
resistance training/ or sport/ or body building/ or
jogging/ or running/
S4 Exercis*.mp. [mp=title, abstract, heading word, 551790
drug trade name, original title, device manufacturer,
drug manufacturer, device trade name, keyword,
floating subheading word, candidate term word]
S3 10R2 44418
S2 Major depression/di, dm, dr, rh, th [Diagnosis, 14072
Disease Management, Drug Resistance,
Rehabilitation, Therapy]
Sl "Major depress* disorder".mp. [mp=title, abstract, | 35711
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Appendix B

Table 1 — Inclusion and Exclusion Criteria with Number of Articles Excluded

Inclusion Criteria

1. Language: English, including articles translated into English.

2. Adults, age range 19-64

3. Human subjects

4. Publication types: clinical trials, meta-analysis, randomized controlled trials and
systematic reviews, opinion/discussion articles, grey literature, study protocols

5. Participants have a diagnosis of major depressive disorder, ranging from mild to severe.

6. Include articles from 1990 to 2020

7. Types of exercise included (exercise that can be done in a group setting within a facility:
aerobic, resistance, cardiovascular endurance, high intensity interval training (HIIT),
group training, weight training, walking, running, jogging, circuit based training, boxing

8. Outpatient and inpatient population

9. Exercise intervention is done over more then one session.

Exclusion Criteria Medline Embase (Ovid)
Ovid articles | articles
excluded excluded

1. Pediatric and geriatric (pediatric (age 0-18) and N=47 N=22
geriatric (64 plus) depression are specialty areas).
N=14 N=4
2. Articles on the prevention or prediction of depression
using exercise, and risk factors of developing
depression.
3. Articles on dysthymia, seasonal affective disorder, N=89 N=51
depression with psychotic features, mixed depression
and anxiety, bipolar I and II disorder, postpartum
depression, schizophrenia, schizoaffective disorder,
social phobia disorder, alcohol use disorder, substance
use disorder, eating disorder, agoraphobia, and
psychogenic movement disorders.
4. Articles on participants experiencing depressive N=26 N=5
symptoms, or experiencing a depressive episode, no
diagnosis of MDD, or those recovered from
depression.
5. Exercise that must be done outside of a group studio N=13 N=4
setting: swimming, cycling, trail running, Nordic
walking, skiing, snowboarding, roller skating, ice
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skating. Excluding exercises with mindfulness based
component including yoga and stretching exercises.

6. Studies about sedentary behaviour. N=4 N=0
7. Exercise therapy administered using “Fit bit” or N=8 N=2
electronic apps (phone apps).
8. Excluding very specific biomarkers: Literature on the | N=37 N=35
genetics of MDD in relation to physical activity AND
the effects of specific neurotransmitters or measuring
neurotransmitters when using exercise as a treatment
for major depressive disorder symptoms. Studies
where the main focus is on the changes in biological
components to major depressive disorder: blood
markers such as HDL, BNP, ANP, cortisol, cytokines,
CRP.
9. Exercise intervention done once (one exercise N=9 N=0
episode, not a program or repeated exercise sessions).
10. Articles with no exercise intervention included N=113 N=37
(studies that do not have any exercise intervention
or reports physical activity occurred but does not
describe the exercise prescription/intervention the
participants did (exercise duration, frequency,
type, intensity)).
11. Outcome measure does not include depressive N=22 N=6
symptoms.
12. Updated version of article available (this mostly N=1 N=0
pertains to guidelines).
Additional Embase exclusion criteria
1. Study not done on humans (done on another animal N=2
species, such as rats and mice)
2. Conference abstract/summary of full article, which N=10
is already included in review (having the abstract adds
no knew information).
3. Duplicates removed N=1 N=2
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Appendix C
Exercise for Depression:

Pilot Program Proposal

Issue and Background:

By the year 2030 depression will be the leading cause of disability worldwide (World
Health Organization, 2011). Depression is currently the most common mental disorder in
Canada with a prevalence of 11.3% (Patten et al., 2015; Kessler et al., 2003). This disorder can
negatively impact people’s quality of life, as well as cause significant economic impact due to
associated medical service and occupational costs. There are also emotional, psychological and
financial costs for families and communities when a person dies by suicide (Lam et al., 2016).

Depression is commonly treated pharmacologically, psychologically or with a
combination of both modalities (Lopresti, 2019). Unfortunately, only 30% to 50% of participants
respond to treatment with antidepressants, and only 15% to 40% achieve remission (Gerber et
al., 2019; Trivedi et al., 2006). Additionally, many participants do not want to try antidepressant
medication due to negative side effects, skepticism about potential addiction and a preference for
more natural interventions (Gartlehner et al., 2017; Gerber et al., 2017; Minghetti et al., 2018). In
fact, studies have found 20% to 60% of primary care participants stop their antidepressant
medication in the first three weeks of treatment (Cassano & Fava, 2002). Up to 63% of
participants on second-generation antidepressant medications such as selective serotonin
reuptake inhibitors (escitalopram, fluoxetine, citalopram, sertraline etc.) and serotonin
norepinephrine reuptake inhibitors (venlafaxine, duloxetine, atomoxetine, etc.), experience side

effects (Gartlehner et al., 2017). Further, psychological and pharmacotherapy can be expensive if
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the participant does not have extended health insurance and, unfortunately, there is still the
barrier of stigma associated with these interventions (Dunn et al., 2005; Gartlehner et al., 2017;
Hess et al., 2019). Stigma is the feeling of being shamed and unwanted; it includes negative
attitudes (prejudice), plus negative responses (discrimination) from others for having a mental
illness or seeking help for a mental illness (CAMH, 2021). There is no single treatment plan
effective for every participant with major depressive disorder, and there is an urgent need for
additional and alternative therapies (Blumenthal et al., 2007; Danielsson et al., 2014; Lopresti,
2019).

Exercise is a low cost, safe and effective monotherapy and adjuvant therapy for
participants with major depressive disorder (MDD) (Cooney et al., 2013; NICE, 2009; Ravindran
et al., 2016; Glowacki et al., 2017). In addition to exercise’s effectiveness in treating MDD, it is
also beneficial to participants’ overall health, by helping to prevent cardiovascular events,
decrease blood pressure, lower blood lipid levels, and decrease the risk of developing Diabetes
Mellitus type two and certain type of cancers (Doose et al., 2015; Dunlop & Self, 2008; Kerling
et al., 2015). This is particularly important because participants with MDD are twice as likely to
develop metabolic syndrome, type two diabetes and cardiovascular disease as compared to
people without MDD (Doose et al., 2015; Gerber et al., 2019; Kerling et al., 2015; Lam et al.,
2016).

For people with the means and capacity to access the Internet, a simple web search of
exercise routines will reveal lists of exercises to follow, as well as how to perform them. From a
clinical perspective, an inherent limitation with relying on this kind of information online,
however, is that for depressed participants, where motivation to participate in activities can be

low as a result of their illness, merely advising them to partake in exercise is often not sufficient
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to ensure participation (Danielsson et al., 2014). People with MDD often report that they need
scheduled appointments, or classes with someone expecting them to attend, to overcome the lack
of drive and motivation they experience as a result of their illness (Danielsson et al., 2014).
Danielsson et al. (2014) demonstrate the need for a supervised exercise program that health care
providers can refer their participants with MDD to as part of an effective treatment plan.
Unfortunately, there are no supervised exercise programs available or designed specifically for
participants with MDD in British Columbia.
Purpose/Desired Outcome:

With this pilot program, my goal is to create a resource that will help people ages 19 to
64 years old diagnosed with MDD begin and maintain exercise as a treatment for their major
depressive disorder. This initiative is significant because there currently is no resource or
program of this type in British Columbia (Glowacki et al., 2017). Health care practitioners will
be able to refer their participants with mild to moderate MDD to this pilot program, thus
increasing the percentage of participants receiving effective care for MDD. This program is also
important because it allows people who face multiple barriers to engaging in self-directed
exercise the opportunity to utilize exercise as an intervention in their recovery journey

Monitoring Impact
The goal of this exercise program is to improve depression scores, reduce depressive

symptoms and improve treatment outcomes for participants with MDD. Additionally, a
secondary goal would be to decrease participants’ use of emergency health services,
hospitalizations and increase social functioning and occupational attendance as a result of
improved and proactive symptom management over time. Exercise also reduces the likelihood of

developing comorbidities commonly seen in participants with MDD, such as diabetes type two,
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cardiovascular disease and metabolic syndrome (Doose et al., 2015; Dunlop & Self, 2008;
Kerling et al., 2015). The effectiveness of the exercise program will be evaluated by a nurse
practitioner (NP) embedded within a health authority mental health program. The NP will
administer a pre-program and post-program Participant Health Questionnaire 9 (PHQ9) scale
(Kroenke, 2001) to assess depression severity and monitor program efficacy, in addition to
engaging in a pre- and post-program discussion with participants. With participants’ consent, the
results of the PHQ9 scales and discussions will be included in a discharge letter sent to the
primary care provider or referring provider at the end of the 9 weeks. Participants will also be
asked for consent to use assessment information (PHQ9 and discussion notes) to monitor the
program’s efficacy. Lastly, participants will receive a certificate of completion at the end of the
program, which they can add to their health records.

The individual pre- and post-program discussion with the NP will evaluate the
effectiveness of other outcomes related to MDD beyond the PHQ9 including:

e Depressive symptoms: sleep quality and quantity, anhedonia, feelings of guilt, energy
levels, ability to concentration, appetite, any psychomotor slowing or agitation, and
suicidal and/or homicidal ideation.

e Social functioning: How would the participant describe their social functioning including
social contact (with friends, family, significant others), improved relationships, etc.

e Occupational functioning: How would the participant describe their occupational
situation (like or dislike their job), attendance and absences in the last 3 months? How
does the participant feel about their job? Do they feel engaged or disengaged, productive

or unproductive?
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e Hospital admissions: Has the participant had any hospital admissions related to MDD
since the beginning of the program? If yes, how many? For what reason?

e Comorbid chronic illness: does the participant have any other medical conditions, such as
diabetes mellitus type two, high cholesterol, high blood pressure, obesity? Post-program
specific question: Has there been any changes in these conditions since you did the
exercise program?

An NP has been selected as the program coordinator and participant assessor, as they
can assess, examine, prescribe, order tests, diagnose and write referrals as needed (BCCNM,
2021). A registered nurse (RN) or registered psychiatric nurse (RPN) will also be a part of the
team and share tasks with the NP, and eventually perhaps the RN/RPN could take over the NP’s
role once the program is established. Once the program is established the RN/RPN would work
closely with a participant’s primary care provider for any needed out-of-scope support
(e.g., referrals, diagnosis, etc.). Participants are referred to the program by their primary care
provider having already received a diagnosis of depression. If a potential participant does not
have a primary care provider, the NP is able to connect the participant with a primary care
provider using services such as the Health Link 8-1-1 phone line.

Client Inclusion and Exclusion Criteria:
Inclusion Criteria:
1. Outpatient population (recently discharged inpatients included)
2. Participants with mild to moderate major depressive disorder as diagnosed using DSM-V
criteria by their primary care provider, psychiatrist or other medical provider.
3. Participants aged 19 to 64 years old

Exclusion Criteria:
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1. Any condition or state that impairs a person’s level of consciousness/cognition such as
advanced dementia, active endangering psychosis, and/or severe or untreated substance use
disorder (this exclusion criteria is present because there is a risk that a participant could injure
themselves if they have a decreased level of consciousness or impaired cognition while
exercising). This will be assessed by referring practitioner and recorded per the referral form
(Appendix D).

2. Medical contraindications for exercise: unstable angina, recent myocardial infarction,
uncharacterized arrhythmias, uncontrolled hypertension and decompensated heart failure
(Thornton et al., 2016).

Exercise Program Components:

In accordance with the NICE (2009) and CANMAT (2016) guidelines and the most
recent Cochrane review on exercise in depression (Cooney et al., 2013), the most effective

exercise programs for participants with major depressive disorder include:

1. Supervision (led by an exercise professional: certified exercise instructor, kinesiologist or
physiotherapist).

2. Group setting (no more than 10 participants per a group, so that one-on-one attention can
be provided still as needed).

3. The exercise group will be offered 3 times a week and participants will be encouraged to
attend all three days.

4. Each class will be 60 minutes long with a 10-minute warm up, 40-minute class, 10-
minute cool down/stretching.

5. Participants will be encouraged to attend the entire 9-week exercise program. If, after

participants finish the 9-week program, they want to continue exercising they will be
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offered a list of exercise programs in their area. Encouraging the continuation of exercise
is important as it appears that the benefits gained from an exercise intervention at the end
of treatment may be lost over time if exercise is not continued (Gerber et al., 2019;
Cooney et al., 2013; Doose et al., 2015)

The exercises in the program are aerobic based, including: high intensity interval training
(HIIT), circuit training, spin bikes, and step classes.

Intensity: Participants will be encouraged to exercise at a moderate to vigorous intensity
as determined by their maximum heart rate. Each participant’s maximum heart rate will
be calculated by subtracting their age from 220 (CDC, 2020). Participants will be taught

to measure their heart rate by manually taking their pulse during the exercise classes.

Participants and Components Necessary For Implementation

The Program Team Would Include:

1.

A certified exercise professional to lead the exercise classes and take participants’
attendance prior to beginning class. The exercise professional supervising the class may
be a certified exercise instructor, physiotherapist or kinesiologist, depending on
whichever is more accessible and feasible. The class supervisor will be provided with a
one-time orientation session delivered by the NP to prepare them for working with
participants with MDD. They will also be provided a handout containing information on
major depressive disorder, symptoms these participants may have that make it difficult
for them to engage in exercise, how to intervene/lead effectively with this client
population and the coordinating NP’s contact information (Appendix E). The exercise

professional would need to be available for 3 classes a week.
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2. Access to the participant’s primary care provider and/or referring partner who will

manage the participants’ ongoing psychiatric and general clinical care.

The NP will conduct the pre and post program participant discussion and administer the
PHQ9 scale. The nurse practitioner will also be the coordinator of the program, receiving
referrals, answering the exercise professional’s questions, and safely storing participant’s
information and assessments.

A RN or RPN will work with the NP and share conducting the pre and post program
participant discussion and administration of the PHQO scale. The RN or RPN will help
screen referrals, call the participants to further screen for eligibility, explain the program,
and calculate the maximum heart rate of the participant. The RN or RPN will also visit
with the exercise professional and the participants’ once weekly during a scheduled
exercise session to check-in, answer questions, provide direction and referrals as
necessary. The RN or RPN will report the weekly check-ins to the NP via phone or e-
mail and will be able to phone the NP if they have any questions or concerns. Any urgent
or confidential communication specific to individual participants such as any safety
concerns related to worsening MDD symptoms will be addressed via phone in a timely

manner.

Additional Components Needed:

1.

Access to a gym facility such as a community center’s group fitness room or a hospital’s
gym.

Funding to cover the cost of participating in the exercise program for participants (i.e.,
paying for the exercise professional’s time), having it covered by existing health

authority budgets and/or grant funding.
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Proposed Timeline
1. One 60-90 minute orientation session led by the NP, with the opportunity for follow up as
needed, with the RN/RPN, exercise professional & NP. In the orientation the NP will discuss
MDD, working with participants with MDD and discuss program goals, structure, and protocol
for emergency situations and review necessary exercise program components, as reported by the
guidelines and literature review. The handout in Appendix E will also be reviewed in this
session.
2. Promoting the program to primary care providers and mental health outpatient centers: this
will be an ongoing task, but initially at least 6 to 8 weeks for active recruitment will be necessary
to visit outpatient mental health facilities and primary care clinics to promote the program.
Information will also be distributed via the local Division of Family Practice.
3. Participants would be enrolled in the exercise group for at least 9 weeks. After the 9-week
program, if a participant wants to continue exercising they will be referred to opportunities
within their community by the exercise professional, NP or RN/RPN.
Risks and Benefits Associated With This Idea:
Risks Associated With Implementing the Idea:
Within the literature very few risks or adverse events are reported from the use of
exercise interventions in participants with MDD (Dunn et al., 2005; Mota-Pereira et al., 2011;
Ravindran et al., 2016; Siqueira et al., 2016). Within the review I conducted only one study
reported adverse events, which included chest pain, joint swelling and joint pain (Dunn et al.,
2005). Adverse events can be mitigated by assessing each participant’s cardiopulmonary risk and
taking a complete medical history prior to beginning the exercise program, which is required of

the referring provider as shown in Appendix D (Dunlop & Self, 2008). To enhance safety, the
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exercise professional will be provided emergency contact numbers, which will be the NP’s
contact information and the participant’s primary care provider contact information, in case a
participant’s cardiac, physical or mental health worsen during an in-person exercise session. If a
participant is at imminent and immediate risk of harm to themselves or others, the exercise
professional will call 9-1-1 as per usual crisis response protocols. Any emerging risks may also
be identified and addressed or followed up on during the RN/RPN’s weekly visits to the exercise
class.

Benefits of Implementing the Idea:

Exercise is an inexpensive, relatively accessible, and sustainable treatment modality for
participants with MDD. Exercise helps to prevent the development of chronic disease such as
diabetes mellitus type two, metabolic syndrome and cardiovascular disease, all of which
participants with MDD are at a heightened risk of developing due to their decreased physical
activity and exercise levels (Doose et al., 2015; Gerber et al., 2019; Kerling et al., 2015; Lam et
al., 2016). Exercise also brings additional health benefits such as improved sleep and energy and
can be effective and useful in treating depressive symptoms while waiting the 3-4 weeks for
antidepressant medications to take effect (Dimeo et al., 2001; Mota-Pereira et al., 2011; Rethorst
et al., 2013; Siqueira et al., 2016; Toups et al., 2017). In fact, when exercise is used as an
adjuvant treatment alongside antidepressant medications, smaller doses of medications are
necessary to achieve antidepressant efficacy compared to those with no exercise intervention
taking antidepressant medication (Siqueira et al., 2016).

Risks If the Idea Is Not Implemented:
Despite the recent increase in mental health services within Canada, 1 in 5 Canadians

continue to report a mental health concern at some point in their life (CMHA, 2021). As such, it
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is clear the current model and pillars of treatment (pharmacological and psychotherapy) are
insufficient to meaningfully reduce the rates of MDD in Canada, and novel approaches, such as
exercise therapy, may be part of the solution in improving treatment outcomes for those suffering
from MDD.

Sustaining the Changes Once the Idea is Implemented
After the Program Ends:

It would be beneficial for the participant to engage in an exercise program indefinitely,
both for their depressive symptoms and overall health (Dunn et al., 2005; Canadian Society for
Exercise Physiology, n.d.). The literature is clear that once the participant finishes the exercise
program, the benefits may not last after the intervention is completed (Gerber et al., 2019;
Cooney et al., 2013; Doose et al., 2015; Legrand & Neff, 2016). Once the participant has
completed 9 weeks of the exercise program, they may be comfortable enough and have seen a
sufficient enough reduction in depressive symptoms to then participate in exercise opportunities
in their community’s, which the NP, RN or exercise professional can inform them of.

The Referral Process:

Participants can be referred to the program by their primary care provider or mental
health provider, as long as the participant meets all of the inclusion and none of the exclusion
criteria. The referrals will be faxed directly from the referring partner to the nurse practitioner
coordinating the pilot program, who will then, with the RN or RPN, screen the referrals and call
the participants to further screen for eligibility, explain the program, confirm consent to
participate in the program and calculate the maximum heart rate of the participant.

Potential Barriers to Utilizing the Exercise Program:
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The main barrier to utilizing an exercise intervention in the treatment of MDD is low or
reduced adherence (Monteiro et al., 2020; Nasstasia et al., 2017; Gerber et al., 2019). This is
attributable to participants with MDD experiencing, largely as a result of their illness, limited
exercise self-efficacy, low mood, lack of confidence, low energy and low motivation (Danielsson
et al., 2016; Gerber et al., 2019; Monteiro et al., 2020). Notably, however, the adherence rates for
exercise are comparable to antidepressant trials and psychotherapeutic interventions and thus this
alone ought not to be a reason for not pursuing exercise programs as a treatment or adjuvant for
addressing MDD (Nasstasia et al., 2017; Hess et al., 2019; Cooney et al., 2013; Rethorst et al.,
2009). This is important to note because it suggests that, although adherence is a barrier, it
appears to be no more impactful than the barriers presented by non-adherence to psycho-
pharmacotherapies.

Addressing the Barriers:

There are several ways that adherence, the main barrier, can be addressed. One way is
by providing a scheduled, professionally supervised, group exercise intervention, which this pilot
program proposes (Danielsson et al., 2016; Doose et al., 2015; Glowacki et al., 2017; Schuch et
al., 2016; Jaworska et al., 2019; Kerling et al., 2015; Nasstasia et al., 2017). Having scheduled
classes and someone expecting the participants helps them to overcome the low motivation and
drive they feel and helps them to build an exercise routine (Danielsson et al., 2016). In addition,
providing the exercise intervention in a group setting may increase adherence by providing an
opportunity for the development of supportive social networks with class peers (Monteiro et al.,
2020). Participants with MDD often have decreased cardiovascular endurance/fitness levels, due
to being highly sedentary (Doose et al., 2015; Minghetti et al., 2018). Therefore, adherence to the

exercise intervention can be increased by not starting the intensity of the exercise program too
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high, and tailoring the exercise intervention to each participant’s max heart rate and fitness level
(De Groot et al., 2019). Ideally, this means that participants would be encouraged to take breaks
as needed, and modifications for certain exercises would be provided by the instructor for these
participants. Although some participants may be starting the exercise intervention at doses below
the current recommendations for population level physical activity targets in Canada, it is still
anticipated that all participants will still receive benefits from it (Rethorst & Trivedi, 2013; Dunn
et al., 2005). Finally, another way to improve adherence is by incorporating a variety of exercises
into the program such as aerobics, spin, circuit training, dance and high intensity interval training
(Schuch et al., 2011; Nasstasia et al., 2017).

Initial and Ongoing Training Needs:

As the program grows, more certified exercise professionals would be needed to lead
the supervised exercise groups.

Key Roles and Resources Needed to Sustain The Program:

Key resources for sustaining this program include a facility and space where the
exercise intervention can take place, certified exercise professionals, a NP, a RN or RPN and
primary care providers willing to work in tandem with the program coordinator (NP). In
addition, funding for the program would also be essential, whether this is from a grant or a health
authority. The total cost of running this program would depend on several intersecting factors
such as whether a space could be accessed for free within an existing facility and whether the NP
and RN/RPN roles could be leveraged within existing job descriptions or if net new positions
would need to be created. Ideally, wherever possible, this exercise program would build on

already existing facilities and job roles.
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Currently, there is no program available in British Columbia that provides the formal,
clinically guided opportunity for people with major depressive disorder to use exercise as a
treatment modality. Improving access to care and creating additional programs, such as exercise

for depression, could be important components in improving the treatment of MDD.
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Date:

Appendix D

Exercise for Depression Referral Form

Participant name:

PHN:
Provider:

1. Are you the participant’s primary care provider: Yes [J or No U
If not, please list the name and contact information of the primary care provider:

2. Diagnosis of depression based on DSM-V criteria:  Yes [1 or No [

3. Any condition or state that impairs a person’s level of consciousness/cognition such as
advanced dementia, active endangering psychosis, and/or severe or untreated substance
use disorder.

Yes (if yes, please explain in the space below) [J or No [

4. TIs this participant medically cleared by their primary care provider to participate in
moderate to vigorous aerobic exercise: Yes U or No
[

5. Does the person exhibit any of the following cardiac symptoms:

a. Unstable angina Yes [J or No U

b. Recent (within 6 weeks) myocardial infarction Yes [ or No [

c. Uncharacterized arrhythmias Yes [1 or No [
d. Uncontrolled hypertension Yes [J or No U
e. Decompensated heart failure Yes [ or No U

6. Other medical conditions:

7. Medications:
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Thank you for referring your participant to the exercise for depression program. A consultation
report will be sent to you after the exercise program is completed. In addition, we ask that you
continue to monitor the participant’s symptomology and primary care needs/issues. If you have

any concerns please contact the program coordinator.
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Appendix E

Exercise for Depression Handout for Exercise Professionals

Major depressive disorder is a mood disorder that negatively effects the way people feel, and

causes physical and mental symptoms for long time periods.

Symptoms are present for 2 weeks or more and can include:

An overwhelming feeling of depression (despair, sadness, hopelessness, emptiness and/or
isolation)

Diminished interest or pleasure in most activities

Appetite changes (weight gain or loss)

Sleep issues (insomnia or hypersomnia)

Psychomotor retardation or agitation

Fatigue or loss of energy

Feelings of worthlessness or guilt

Diminished concentration and/or cognition

Recurrent thoughts about death

Some symptoms that may affect participant’s ability to engage in self-guided exercise:

Limited exercise self-efficacy
Low mood

Lack of confidence

Low energy

Low motivation

Participants with MDD may struggle with adherence to an exercise program. To improve

adherence and to support clients:

Be sensitive to and aware of each participant’s body language monitoring specifically for
signs of disengagement (e.g., crossed arms, limited eye contact, facing away from other

participants, etc.)
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e Be aware that some people need more help than others to support their physical activity.

e Be aware that participants with MDD often have decreased cardiovascular
endurance/fitness levels, due to being highly sedentary. Improve adherence by not
starting the intensity of the exercise program too high, and by tailoring the exercise
intervention to each participant’s maximum heart rate and fitness level.

e Encourage participants to take breaks as needed, and have modifications for exercises

available.

An RN or RPN will check in with you and the participants once weekly. Participants may still
attend class if they show up within the first 10 minutes. After 10 minutes, they will not be
permitted to attend the class given the risks associated with participating in exercise without first
warming up the body. People who miss a class will be contacted by the RN/RPN to check in and
rebook the missed class. If a participant misses more then two classes in a row, they will be

contacted by the RN/RPN and their readiness for the program reassessed.

If you have any questions or concerns please contact NP at

during business hours (Monday to Friday, 9am to 5pm.) If you have to leave a voicemail, you
can expect to hear back within 2 business days. If you have an urgent concern about a
participant’s health, please direct the participant to the nearest Emergency Department or

call 911.

If a participant attends an Emergency Department or urgent medical appointment for any reason
during the 9-week program and you become aware of this, please alert the NP at the phone
number above prior to the participant attending the next exercise session. The NP will then alert

the participant’s primary care provider to coordinate follow-up care as needed.

Resources to learn more about major depressive disorder:

e Participant and Family Guide to Depression Treatment, from the Canadian Mental Health

Association: https://www.canmat.org/wp-content/uploads/2019/07/Choice-D-Guide-

Public.pdf


https://www.canmat.org/wp-content/uploads/2019/07/Choice-D-Guide-Public.pdf
https://www.canmat.org/wp-content/uploads/2019/07/Choice-D-Guide-Public.pdf
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e Canadian Network for Mood and Anxiety Treatments (CANMAT):
https://www.canmat.org/2019/03/17/2016-depression-guidelines/

e Healthlink BC Depression information and tools: https://www.healthlinkbc.ca/health-

topics/hw30709

69


https://www.canmat.org/2019/03/17/2016-depression-guidelines/
https://www.healthlinkbc.ca/health-topics/hw30709
https://www.healthlinkbc.ca/health-topics/hw30709

Introduction

By the year 2030, depression will be the
leading cause of disability worldwide; it is
currently the third leading cause of disease
burden (World Health Organization, 2011).
Depression can significantly impact people’s
guality of life, as well as cause significant
economic impact due to medical service and
occupational costs.

The use of pharmacological and psychological
treatments for depression is common practice
(Lopresti, 2019; Krogh et al., 2012).
Unfortunately, only 30 to 50% of patients
respond to antidepressant medication (Gerber
et al., 2019; Trivedi et al., 2006) and
psychotherapeutic treatments carry a stigma
that may limit their acceptance by some
patients (Cooney et al., 2013; Gartlehner et al.,
2017; Hess et al., 2019).

It is clear that no single treatment plan is
effective for every person with depression. This
has increased interest in developing and
evaluating adjuvant therapies in the
management of depression, including exercise
(Lopresti, 2019).

Purpose, Significance & Aim

The purpose of this project is to review the
literature on exercise and depression, and
develop a pilot program proposal.

This project is significant because there
currently is no resource or program in British

Columbia or Canada to help patients with major

depressive disorder (MDD) begin and maintain
exercise therapy (Glowacki et al., 2017).

The aim of this project is to create a resource
that health care practitioners could refer their
patients with mild to moderate MDD to thus
iIncreasing the percentage of patients receiving
effective care for MDD.

Methods/Process

The project began with a thorough literature
review, examining the use of exercise in the
treatment of MDD, including the strengths,
barriers and limitations and effective/necessary
components of an exercise program for
depression.

The second component of this project was the
development of a pilot program proposal. The

components for this proposal were guided by the

literature review, in addition to my committee’s
experience and suggestions, as well as as the
Project Proposal Template from Providence
Health Care (2019).

Results

Exercise is an effective monotherapy and
adjunct therapy for mild to moderate MDD
(Cooney et al., 2013; NICE, 2009; Ravindran et

a

l., 2016; Glowacki et al., 2017).

An exercise program is most effective if it:

1.

Is supervised by an exercise professional,
such as a physiotherapist, kinesiologist, or
certified exercise instructor.

Is performed in a group setting.

Is performed at a moderate to vigorous
intensity.

Includes 3 exercise sessions a week.

Includes exercise classes which are at
least 60 minutes long, with 10 minutes of
warm-up, 40 minutes of work, 10 minutes
of cool down.

Is a total length of 9 weeks.

Contains a variety of aerobic based

exercises, including high intensity interval
training (HIIT), circuit training, spin bikes, 4
and step classes. 5

10.

11.

12.
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Discussion

My proposed pilot program addresses the
Implementation gap in the literature and has the
potential to improve outcomes for patients with
MDD through increasing access to a treatment
option other than strictly pharmacotherapy and/or
psychological therapy.

Conclusion

Improving access to care and creating
additional programs, such as exercise for
depression, could be important components in
the improving the treatment of MDD.
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