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Introduction
The neurobiology of emotion regulation is complex and 

multifactorial. The brain can be conceptualized as the integration centre 
where information and stimuli from the physical and social world are 
processed and synthesized, resulting in the expression of emotion, 
mood and behaviour. Siegal [1] describes a triangle of information flow 
consisting of the brain or nervous system that receives signals from 
the outside world, the mind that processes and regulates these inputs, 
and relationships whereby information is shared between various 
regions of the brain and the body through cytokines, hormones and 
neurotransmitters. This overarching theoretical model proposes that all 
three components of the triangle are flexible and adaptive in a normal, 
healthy individual. However, when integration of these components is 
compromised, chaos and rigidity may ensue. Such might be expected 
to be the case in mental disorders including Major Depressive Disorder 
(MDD), where normal responses to stress and stimuli are impaired and 
processing of emotional information becomes dysfunctional. 

There is considerable heterogeneity between individuals in the 
neurobiology of well-being, with evidence suggesting individual 
differences in patterns of brain activity related to emotional regulation 
and behaviour [2]. These individual differences are shaped both by the 
environment and by genetics, or “epigenetics,” and can substantially 
alter one’s vulnerability or resilience to stressful stimuli [3]. However, 
there is also evidence to support plasticity in the neurobiological 
determinants of emotion, such that there exists the possibility to 
nurture and to cultivate positive affect [2]. 

The concepts of allostasis and allostatic overload have been 
extensively reviewed [3-5]. Allostasis has been defined as “a dynamic 
regulatory process wherein homeostatic control is maintained by 
an active process of adaptation during exposure to physical and 
behavioural stressors” whereas allostatic load has been described as the 
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“wear and tear” of chronic stress on the body and brain, leading directly 
and indirectly via alterations in lifestyle and behaviours, to ill health 
[3]. Mediators of allostasis can facilitate adaptation to stressful stimuli 
and may include health-promoting behaviours (e.g., eating a healthy 
diet, exercising regularly). Conversely, there are four general categories 
that contribute to allostatic load and overload: 1) frequent stressors to 
which the body usually adapts (e.g., blood pressure surges); 2) chronic 
stressors that the body fails to adapt to leading to persistently elevated 
mediators (e.g., elevations in cortisol in response to psychosocial stress); 
3) failure of the body to terminate normal neuroendocrine responses
to stress, leading to consistently elevated inflammatory cytokines;
and 4) failure of the body to respond adequately to a challenge (e.g.,
post-traumatic stress leading to dysregulation of the Hypothalamus-
Pituitary-Adrenal [HPA] axis) [3].

McEwen and Gianaros [3] argue that interventions that are 
“top down” and more holistic in nature would be expected to be the 
most successful at alleviating allostatic overload, since they stimulate 
the entire body to help restore normal functioning and well-being. 
More integrated approaches to wellness transcend the multiple levels 
of behavioural habits, lifestyle, neurocircuitry and psychosocial 
functioning. In other words, adopting complementary approaches 
that may include a combination of pharmacotherapy, psychotherapy, 
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mindfulness and spirituality, as well as diet, exercise and complementary 
therapies, could potentially offer depressed patients the best chance at 
recovering from their illness and returning to their premorbid level 
of wellness and functioning, although this has yet to be systematically 
demonstrated in the clinical trial setting. 

This review will attempt to integrate the concepts of the 
neurobiology of emotion regulation, the consequences of allostatic 
overload on mental and emotional functioning, and the value of a 
multidimensional approach to managing the complexity of depression 
that considers the many realms of a person’s psychosocial functioning 
and well-being. It will also consider the value of a more patient-centric, 
“functional medicine” approach whereby the underlying causes of 
disease are addressed using a systems-oriented approach and engaging 
both the patient and practitioner in a therapeutic partnership. This 
approach shifts the traditional disease-centred focus of medical 
practice to a more patient-centred approach that addresses the whole 
person, not just a clinical set of symptoms. Practitioners of functional 
medicine aim to understand the origins, prevent, and treat complex 
chronic diseases, including depression.

Methods
The Medline (PubMed) database was searched for any combination 

of the following terms: “major depressive disorder”, “depression”, 
“psychosocial functioning”, “quality of life”, “patient-centered 
approach”, “complementary medicine”, “alternative medicine”, 
“exercise”, “physical activity”, “yoga”, “meditation”, “dietary 
supplement”, “nutraceuticals”, “omega-3 fatty acids”, “St. John’s wort”, 
“L-methylfolate”, “social network”, “stress”, “hypothalamic-pituitary-
adrenal axis”, “sleep”, and “clinical trial”. Articles published in English 
until November 2012 were considered for this review. The reference 
list of identified publications was also examined for relevant literature. 
Studies were included in this review if they investigated the link 
between a specific CAM type (i.e., yoga, meditation, physical activity, 
nutraceuticals, or social networks) and either MDD symptoms, 
psychosocial functioning, stress, or sleep. 

Stress and Cognitive Dysfunction as Mediators of 
Depression

Stress and cognitive dysfunction are both prevalent in clinical 
samples of depressed patients and may act as independent mediators of 
depressive illness. Both are associated with dysfunction in areas of the 
brain associated with information processing, emotion and affect, and 
may constitute promising targets for treatment of depression.

Stress

Stress is prevalent in Western societies and has been associated with 
poor mental health and well-being. Indeed, more than 1 in 3 Canadian 
adults in the workforce rate their days as “quite a bit” or “extremely” 
stressful [6]. The relationship between stress and performance is best 
described by an inverse “U” (Figure 1) [7], where too little or too much 
stress leads to suboptimal performance. Over time, excessive levels of 
stress can lead to allostatic overload, resulting in physical, mental and 
behavioural deterioration. 

Studies have shown that exposure to stress impairs performance 
on complex tasks that require flexibility (i.e., tasks that involve the 
prefrontal cortex [PFC]) [8]. Exposure to stress has been shown to 
alter brain neurocircuitry and cause structural remodelling in the 
PFC, hippocampus, and amygdala, which are implicated in mood and 
cognitive function (e.g., memory, selective attention and, executive 

function) [4,8]. The PFC is involved in higher-order executive 
functioning, including decision-making, planning and emotion 
regulation. The ventromedial prefrontal cortex (VmPFC) is densely 
connected to the amygdala and other subcortical structures. During 
stressful situations, the amygdala activates stress pathways, leading to 
release of the neurotransmitters, noradrenalin and dopamine. While 
these further strengthen activation of the amygdala, they impair the 
function of the PFC resulting in fear conditioning. Thus, during 
stressful conditions, control is shifted from the higher-order behaviour 
regulator (the PFC) to more primitive brain structures (the amygdala). 
In animal models, chronic stress and allostatic overload have been 
shown to impair learning and decision-making, and have been 
accompanied by higher levels of anxiety and aggression [4]. 

Psychosocial stress has been identified as a precipitating factor 
for psychological distress in humans [9]. A meta-analysis of studies 
evaluating the pathophysiology of depression has implicated several 
areas of the brain [10]. Compared to healthy controls, patients with 
MDD were found to have increased activity at rest in the VmPFC, 
lateral orbital PFC, amygdala, thalamus, and caudate, and decreased 
activity in the dorsolateral PFC, insula, pregenual and dorsal anterior 
cingulated cortex, as well as the superior temporal gyrus. Several 
studies suggest that hippocampal volume is reduced in patients with 
MDD [11-14], though some studies show reduction only in the left, and 
not the right, hippocampus [15,16]. Others failed to show a reduction 
in hippocampal volume in depressed vs. non-depressed subjects [17]. 
Structural changes in the amygdala have also been documented, with 
increased volume characterizing the acute state in the early [18] but not 
later course of depression [19]. Patients with active and remitted MDD 
have been shown to have elevated morning and evening cortisol levels 
compared to healthy controls, suggesting a hyperactive Hypothalamic-
Pituitary-Adrenal (HPA) axis, a major biological mediator of stress 
[20,21].

Cognitive dysfunction

Cognitive dysfunction has also emerged as a potential mediator of 
depression. Cognitive symptoms are a prevalent complaint in MDD 
patients and constitute one of the core diagnostic criteria for the 
disorder [22]. Even during periods of symptomatic remission, cognitive 
complaints remain prevalent [23]. The “cognitive model of depression” 
postulates that there are two key processes underlying cognitive 

Figure 1. Typical relationship between stress and performance.

Adapted from Yerkes & Dodson, 1908 [7]
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dysfunction in depression: 1) cognitive deficits, particularly in areas 
related to processing speed, attention, executive function, learning and 
memory; and 2) cognitive bias whereby attention is favoured towards 
negative stimuli and negative interpretation of information [24-26]. 

Several domains of cognitive function are impaired in depressed 
patients, including information processing speed [27], memory [28], 
verbal recall and recognition [29,30], as well as non-verbal memory and 
organizational strategies during learning [31]. Importantly, executive 
function remains impaired in both younger and older patients with 
depression even after symptomatic remission [32]. Dysfunction in 
these cognitive domains has been shown to correlate with psychosocial 
functioning [33]. Evidence also suggests that depression is a risk factor 
for cognitive dysfunction and dementia, supporting a circular link 
between cognition and depression [34].

Burden of depression

Major Depressive Disorder (MDD) is recognized as one of the 
leading causes of global disease burden. It is one of the most prevalent 
mental health conditions affecting an estimated 1 in 10 adults over the 
course of their lifetime [35]. The condition has been associated with 
major functional impairments for patients and decreased overall quality 
of life [36-38]. A pharmacotherapeutic approach is the foundation of 
treatment of most cases of moderate to severe depression [39]. Yet 
real-world studies suggest that only 1 in 3 patients achieve remission 
with a first-line antidepressant, leaving a substantial proportion of 
patients with clinical depression [40]. Moreover, many patients who 
achieve remission still report residual symptoms that interfere with 
their psychosocial functioning [41] and do not consider themselves to 
be recovered [42]. 

Why isn’t functional recovery the primary endpoint in MDD 
trials?

In clinical trials, remission is usually defined according to scores on 
standardized symptom severity scales, such as the Montgomery-Asberg 
Depression Rating Scale (MADRS) [43] or the Hamilton Rating Scale 
for Depression (HAM-D) [44]. However, this narrow symptomatic 
definition is often too limited to encompass the complexity of MDD. 
For instance, in addition to symptom severity, functional impairment 
and quality of life are also significant and independent predictors 
of remission [45]. Moreover, the traditional clinical definition of 
remission is not always aligned with patient perceptions of remission. 
Indeed, patients rated positive mental health (e.g., optimism, self-
confidence), return to “normal self,” and return to usual level of 
functioning as the most important features of remission [46]. Yet only 
5% of clinical trials evaluating the treatment of MDD have reported 
on functional measures at all, and usually as secondary (i.e., under-
powered) endpoints [47].

This is somewhat surprising, given that MDD has been associated 
with significant disability on several functioning and quality of life 
scales, including the Quality of Life Enjoyment and Satisfaction Scale, 
the 12-item Short-Form Health Survey (SF-36), the Work and Social 
Adjustment Scale [38,48,49] and others. While scores on symptomatic 
and functional rating scales are undeniably related, it is increasingly 
recognized that these correlations are imperfect and discordance has 
been described. For instance, some patients who achieved clinical 
remission still reported substantial functional limitations [41,47,50]. 
For clinicians, there is a lack of available information to guide 
evidence-based decisions for targeting residual symptoms associated 
with functional impairments in MDD. Consequently, notwithstanding 

the need to report psychosocial functioning data in clinical trials, there 
is also an unmet need to develop a concise and standardized measure of 
global functioning that can also be used in the clinical practice setting, 
and to validate it in MDD populations [38]. A key limitation in this 
evolving field is the lack of expert consensus on the most appropriate 
scale to assess functional measures in MDD, which makes it challenging 
to compare research and apply findings in clinical practice. 

An integrated approach to the management of MDD

The term “functioning” as it relates to depression typically refers 
to the objective or subjective assessment of performance in one or 
more behavioural domains, including occupational, social, family 
and physical functioning. Given the multidimensional nature of 
functioning, it intuitively makes sense that a multipronged approach 
would be needed to optimize diverse domains of functioning. A 
patient-centric, integrated approach to the treatment of MDD that 
includes a tailored combination of pharmacotherapy, psychotherapy 
and one or more alternative therapies may be needed in order to achieve 
functional recovery in depressed patients. Furthermore, it is likely that 
improvements in measures of functioning are mediated through both 
biological and psychosocial variables including stress, sleep and social 
support networks, such that these should also represent targets of 
treatment approaches.

Pharmacotherapy

Antidepressants are a mainstay of the management of moderate 
to severe depression. They are recommended as a first-line treatment 
strategy for patients with MDD [51], alone or in combination 
with psychotherapy. These recommendations are based on studies 
demonstrating that antidepressant treatments can reduce objective 
measures of depressive symptoms. Some antidepressants have been 
shown to improve measures of psychosocial functioning [52-55], with 
some evidence supporting differential effects for individual agents 
in terms of functional outcomes even when symptomatic outcomes 
were equivalent [52]. From a neurobiological perspective, animal 
studies suggest that antidepressants may have an effect in recruiting 
new neurons and improving stress response regulation through 
hippocampal neurogenesis [56]. Indeed, Selective Serotonin Reuptake 
Inhibitors (SSRIs) were shown to restore hippocampal regulation of 
the HPA axis under chronic stress conditions in an animal model, 
providing a mechanistic framework for recovery in depression. It could 
therefore be hypothesized that antidepressants may help integrate 
brain regions that are impaired in depression. This hypothesis remains 
to be tested in humans.

Cognitive therapy

Cognitive Behaviour Therapy (CBT) has been extensively studied 
in patients with MDD and is recommended as a first-line treatment 
approach alone or in combination with pharmacotherapy [57]. This 
form of psychotherapy can help address the cognitive bias towards 
negative interpretation of information. The use of CBT has been 
supported in several reports in adolescents [58], adults [59,60] and 
in the elderly [61,62]. Serfaty et al. [62] reported improvements on 
the Beck Depression Inventory-II (BDI-II), but not on the Social 
Functioning Questionnaire. Similarly, Gould et al. [61] reported a 
greater effect of CBT on clinician-rated outcomes than patient-reported 
outcomes, and argued for the inclusion of both types of measures in 
randomized controlled trials and meta-analyses when evaluating the 
efficacy of CBT. An internet-based CBT intervention showed beneficial 
effects in both depressive symptoms (Beck Depression Inventory 
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Acknowledging the prevalent use of CAM by patients with 
depression, the Canadian Network for Mood and Anxiety Treatments 
(CANMAT) published recommendations endorsing the use of 
some types of CAM for the management of MDD in adults [82] and 
endorsed the inclusion of CAM into the mainstream management of 
the disorder. CAM should, in most cases, be considered an adjunctive 
strategy used in combination with evidence-based first-line therapies 
(i.e., pharmacotherapy and/or psychotherapy). Indeed, CANMAT 
stated that “recommendations must be customized within the context 
of an individual patient and should not be considered as standards of 
care.” [82]. Table 1 outlines some of the CANMAT’s recommendations 
for CAM in the management of MDD; notably, these recommendations 
are based on studies evaluating symptomatic outcomes and there 
continues to be a dearth of information describing their effects on 
functional outcomes. 

a) Yoga and meditation

Yoga and meditation are among the most popular and well 
researched alternative therapies for MDD. Yoga is an ancient practice 
that integrates physical postures, breathing exercises and/or meditation. 
In a small, 2-month RCT evaluating the effects of yoga in addition 
to conventional antidepressants in patients with MDD (n=15), yoga 
plus conventional antidepressants significantly reduced symptomatic 
scores on the Hamilton Anxiety Rating (HAM-A) and HAM-D scales 
[83]. In one of the few studies reporting on functional measures, 
Shahidi et al. [84] showed that laughter yoga induced significant 
improvements in depression symptoms (Geriatric Depression Scale) 
as well as quality of life (Life Satisfaction Scale) in elderly depressed 
women compared to a control group; a limitation of this study is that 
the use of concomitant medications was not reported. From a mind-
body perspective, yogic breathing (specifically, Sudarshan Kriya Yoga 
[SKY]) has been shown to increase parasympathic drive, reduce stress 
response systems including neuroendocrine release of hormones, and 
HPA axis activation [85]. Despite these promising findings, there 
is a need for more rigorous trials evaluating yoga in MDD patients, 
especially evaluating its potential impact on measures of psychosocial 
functioning. Moreover, it is likely that negative findings are seldom 
reported in the literature, therefore the true magnitude of effect of yoga 
on depression remains elusive.

Similar to yoga, only a few RCTs of moderately high quality have 
investigated the effects of meditation in patients with MDD. A 28-
week meditation intervention in patients with adjustment disorder 
with mixed anxiety and depression reported benefits in both control 
and intervention groups, but a significantly larger improvement was 
noted on both symptomatic (Clinical Global Impression – Severity 
[CGI-S], CGI-Improvement [CGI-I], and BDI) and functioning scales 
(Global Assessment of Functioning [GAF]) [86]. Over a longer follow-
up period, an open-label meditation intervention targeted at stress 
reduction decreased scores on HAM-A, HAM-D and BDI scales at 
3-month and 3-year follow-up [87]. Neuroimaging studies suggest 
that long-term meditators have differences in cortical features that 

[BDI]) and social functioning (Work and Social Adjustment Scale) 
[63]. CBT and antidepressants probably exert shared as well as distinct 
effects on limbic and prefrontal neurocircuitry [64]. There is evidence 
that the combination of antidepressant plus CBT is more effective than 
antidepressant alone on depressive symptoms [58,59,61,65]. 

Mindfulness-based Cognitive Therapy (MBCT) is similar to CBT 
but adds dimensions of mindfulness and meditation. It has been shown 
to be an effective treatment for MDD [66] and for treating residual 
symptoms of depression [67]. MBCT is often used as a strategy to 
prevent relapse or recurrence of depression. Indeed, a study by Segal 
and colleagues [68] suggests a stepwise approach where patients who 
achieve symptomatic remission with pharmacotherapy can maintain 
wellness equally with a subsequent course of MCBT or continuation 
pharmacotherapy; either form of maintenance treatment was 
significantly better than placebo in preventing relapse.

Complementary and alternative approaches to depression 
management

There is growing interest among patients and caregivers in non-
traditional treatments for depression and other illnesses. Alternative 
medicine includes a wide range of health care practices, products 
and therapies such as acupuncture, chiropractic, and naturopathy. 
Complementary medicine describes the use of alternative medicine 
as an adjunct to traditional medical approaches. An emerging term is 
“integrative medicine,” which describes the combination of alternative 
approaches with evidence-based medicine [69].

The use of Complementary and Alternative Medicine (CAM) 
in the treatment of MDD is a common phenomenon and is often 
unsupervised by the treating physician. Up to 54% of patients report 
the use of alternative therapies such as yoga/meditation, exercise, 
dietary supplements, and participation in support groups [70,71]. 

Many CAM approaches to the management of depression share 
the ability to decrease stress levels and therefore potentially improve 
daily functioning. Preliminary evidence has linked yoga, meditation 
and exercise with stress reduction. For instance, a significant decrease 
in the “feeling of stress” and “trait anxiety” was reported following an 
Ashtanga yoga intervention [72] and meditation [73]. In rat models 
of stress, exercise was associated with decreased serum cortisol 
levels and improved depression-related behaviours (e.g., sucrose 
consumption test) [74,75]. Improved HPA axis regulation was the 
alleged mechanism of action for these clinical improvements, which 
have been evaluated in humans in response to yoga [76] and exercise 
[77-79]. Yoga, meditation and exercise may also exert beneficial effects 
on cognitive domains that are often impaired in depression, including 
executive function and memory [80,81]. In summary, it is plausible that 
the beneficial outcomes of CAM approaches on depressive symptoms 
and psychosocial functioning may be mediated by a reduction in 
stress levels and cognitive dysfunction, but larger scale Randomized 
Controlled Trials (RCTs) must be conducted, and specific mechanisms 
elucidated to strengthen this hypothesis.

Therapy Indication Evidence Recommendation Comment
Exercise Mild-to-moderate MDD Level 2 2nd line Adjunctive therapy
Yoga Mild-to-moderate MDD Level 2 2nd line Adjunctive therapy
Omega-3 fatty acids Mild-to-moderate MDD Level 1 2nd line Monotherapy and adjunctive therapy
Folic acid Mild-to-moderate MDD Level 2 3rd line Adjunctive therapy

St. John’s wort Mild-to-moderate MDD Level 1 1st line Monotherapy
Moderate and higher severity MDD Level 2 2nd line Adjunctive therapy

Adapted from Ravindran et al. [82]

Table 1. CANMAT recommendations for selected CAM therapies for the treatment of major depressive disorder (MDD).
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may explain the effects of meditation on emotion and behaviour [88]. 
A recent pilot study showed that brief daily yogic meditation reduced 
depressive symptoms and increased performance on cognitive tests 
in family dementia caregivers [81]. It remains to be shown whether 
meditation practices might exert beneficial effects on cognitive domains 
that are negatively affected by depression, such as executive function, 
processing speed and memory.

b) Spirituality and religion

There is emerging evidence supporting a relationship between 
religion or spirituality and improved outcomes in depressed patients, 
particularly in older adults [89]. Individuals who report that religion 
or spirituality is important to them [90] and those who attend worship 
services once a month or more [91] appear to have a lower risk of 
developing MDD compared to those who do not. These associations 
appear to be greatest for preventing recurrence of depression rather 
than new onset depression. Kasen et al. [92] propose that religiosity 
might contribute to the development of resilience in people at high 
risk of depression (e.g., those with strong family history of depressive 
disorders).

The practice of “centering prayer” or contemplative prayer is a 
form of meditation strongly emphasizing interior silence. It generally 
involves sitting comfortably and quietly and choosing a sacred word 
that best supports one’s sincere intention to be in the Lord’s presence. 
As the mind wanders, practitioners of centering prayer return their 
thoughts to their chosen sacred word as a way of “centering” their 
meditation. Centering prayer has been shown to be beneficial at 
alleviating stress in women undergoing chemotherapy [93] but also as 
a way to alleviate every day stress [94].

c) Exercise

Physical activity is one of the CAMs that is the best supported 
by evidence; however, important methodological limitations must 
be taken into account including difficulties with subject blinding, 
diversity of mode and intensity of exercise programs, clinical 
population heterogeneity, and varying duration of interventions and 
follow-up. Several meta-analyses have reported mild-to-moderate 
beneficial effects of exercise on depressive symptoms compared to 
control [95-97]. However, the effects of exercise were less robust in 
the larger, well-controlled trials included in the meta-analyses. In a 
more recent, well-controlled, large (n=2,322) clinical trial, Blumenthal 
and colleagues [98] reported modest but significant improvement in 
depressive symptoms (BDI-II) following a 1-year aerobic exercise 
program in depressed patients with coronary heart failure compared 
to usual care. At least two studies directly comparing exercise training 
to antidepressant therapy suggest that exercise is at least as effective as 
pharmacotherapy for the treatment of MDD [99] or in patients with 
coronary heart disease and depressive symptoms [100]. In several 
smaller clinical trials, exercise has been demonstrated to be effective 
as an adjunct to standard pharmacotherapy and/or in patients with 
initial suboptimal response to antidepressants [101-103]. Adjunctive 
tai chi was shown to augment the antidepressant effects of an SSRI in 
older adults with depression [80]. Notably, subjects in the tai chi plus 
SSRI group also showed significantly greater improvements in physical 
functioning and cognitive tests. A 4-month strength training program 
resulted in fewer absences from work compared to aerobic exercise and 
relaxation groups [104]. It is interesting to note that this trial did not 
find a beneficial effect of exercise on traditional symptomatic rating 
scales but did report superiority of exercise on measures of psychosocial 
functioning. Consequently, it is possible that the effects of exercise in 

patients with MDD may be more robust on measures of functioning 
and quality of life and this merits further investigation. 

d) Diet and nutrition 

Several cross-sectional, observational studies support an 
association between consumption of a healthy diet rich in fruits and 
vegetables, and prevention of depression and anxiety [105-107]. Only 
a few studies have prospectively evaluated the impact of diet on the 
incidence of depression. One prospective observational study, the 
Seguimiento Universidad de Navarra (SUN) Project, followed more 
than 10,000 university graduates in Spain for a median of 6 years and 
found that eating a Mediterranean diet favouring omega-3 fatty acids 
and olive oil, was protective against depression [108]. Conversely, a 
Western diet high in trans fatty acids, fast food and bakery products was 
associated with higher rates of depression in both the SUN Project and 
in a longitudinal, prospective British cohort study [109]. The Spanish 
group went on to show in a RCT that consumption of a Mediterranean 
diet was associated with higher levels of Plasma Brain-Derived 
Neurotrophic Factor (BDNF), providing a potential mechanism for 
the protective effects of a healthy diet on risk of depression [110]. In 
support of these observational studies, the Spanish group compared 
the effects of a Mediterranean diet versus a low-fat diet on depression 
risk in a randomized primary prevention trial of older men and 
women at high risk of cardiovascular disease [111]. There was a strong 
trend towards protection against the development of depression in 
participants assigned to a Mediterranean diet with nuts (multivariate 
HR 0.78, 95% CI 0.55 to 1.10) compared to the control group. This 
association became significant when the analysis was restricted to 
participants with type 2 diabetes.

Evidence also supports specific dietary nutrients and supplements 
as adjunctive therapies to traditional antidepressant treatment for 
depression. Among the best validated nutritional supplement strategies 
are omega-3 fatty acids [112-115] and St. John’s wort [116-118]. 
Meta-analyses have shown that benefits of omega-3s were confined to 
trials that used supplements containing mostly eicosapentanoic acid 
[119,120]. Emerging evidence also supports a role for L-methylfolate 
supplementation as an adjunct to SSRIs [121]. There is conflicting 
evidence surrounding the benefits of vitamin D supplementation, 
where some studies [122] but not all [123], suggest that vitamin D could 
be a useful adjunct to SSRI treatment of MDD. Suboptimal dosing 
of vitamin D (i.e., 400 IU/day) may have accounted for the negative 
findings. Finally, there is some evidence supporting the role of a daily 
multivitamin on mood and stress in nonclinical samples [124,125], but 
it remains unclear what, if any, role a multivitamin has in mediating 
psychosocial functioning in patients with clinical depression.

e) Support networks

Social support networks are important determinants of depression 
and, consequently, it has been hypothesized that using positive 
social support may be an important factor in reaching remission and 
functional recovery in MDD. In the Framingham cohort, scores on the 
Center for Epidemiological Studies Depression Scale (CES-D) were 
significantly correlated with scores related to friends and neighbours, 
with such associations being stronger in women [126]. People’s 
happiness has also been shown to correlate with the happiness of those 
with whom they are connected [127]. Furthermore, social support was 
correlated with depression symptom severity in both men and women 
[128]. 

From a psychosocial functioning perspective, unsatisfactory 
relationships within a patient’s support system predicted below normal 
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functioning and a higher rate of relapse in a cohort of inpatients 
with MDD [129]. A brief loving-kindness meditation intervention 
program was shown to increase healthy participants’ (non-clinical 
sample) sense of social connection and reduced feelings of social 
isolation [130]. Given the strong associations between optimal social 
support, depressive symptoms and level of functioning, using social 
networks as a therapeutic approach to managing depression represents 
an interesting area for further research. A recent meta-analysis 
examined the effects of personalised support services in patients with 
severe and persistent mental illness (not specific to depression) and 
reported moderate strength for reducing illness symptoms and weak 
strength for improving everyday functioning [131]. In this analysis, 
personalised support was defined as one-on-one interaction from a 
health professional (non-clinician) to a person with mental illness. 

Using online social support may constitute another avenue to 
enhance the quality of patients’ interpersonal relationships, and therefore 
improve depressive symptoms and/or psychosocial functioning. An 
ongoing RCT is investigating the use of an Internet-based, peer-to-
peer support group in patients with elevated psychological distress with 
assessment of both depressive symptoms and measures of psychosocial 
functioning [132]. Using social networks as an adjunctive therapy for 
patients with depression is an interesting theoretical avenue, but there 
is currently a lack of clinical evidence on both depression symptoms 
and functional measures. Numerous factors, such as the quality of the 
support system, severity of depression, and length and intensity of the 
intervention, would likely influence clinical outcomes.

Finally, there is a growing body of evidence supporting the role 
of “positive psychology” interventions for managing patients with 
depression. These include counting blessings, practicing kindness, 
personal goal-setting, expressing gratitude and acknowledging 
personal strengths. A recent meta-analysis of 39 studies supports the 
efficacy of positive psychology interventions in clinical populations, 
with small to medium effect sizes (0.20 for psychological well-being, 
0.23 for depressive symptoms and 0.34 for subjective well-being) [133]. 
It remains to be seen what effects these types of interventions can have 
on measures of psychosocial functioning. 

f) The therapeutic alliance

Fostering a strong therapeutic alliance between patient and 
healthcare provider is an important nonpharmacological aspect of 
MDD management strategies. The therapeutic alliance is based on a 
foundation of trust, respect, genuineness, unconditional positive regard 
and empathy [134]. Building an effective therapeutic alliance involves 
engaging the patient in decisions on the desired outcomes of therapy and 
the steps that will be taken to achieve the identified goals, and working 
together to achieve agreed-upon goals. Some of the benefits of a strong 
patient-physician partnership include greater adherence to treatment 
[135], greater patient autonomy, increased patient satisfaction, and 
better depression outcomes [136]. Importantly, evidence suggests that 
shared decision-making does not pose an unrealistic burden on the 
healthcare provider. Indeed, office visits were not shown to be longer 
when a shared decision-making approach was adopted versus usual 
care [137]. 

Integrating multimodal approaches to provide patient-
centered care

Considering the wide range of alternative treatments that have 
shown promising results in combination with pharmacotherapy 
for patients with MDD, there is a movement towards management 

strategies that encompass more integrated and holistic approaches to 
the treatment of depressed patients. While this remains an evolving 
area of research interest, some preliminary findings offer reason to 
be encouraged. For example, a home-visit intervention that included 
a person-centric approach was shown to reduce the proportion of 
postnatal women with scores equal to or above 12 on the Edinburg 
Postnatal Depression Scale [138]. Similarly, patient-oriented and 
culturally appropriate interventions were as effective as standard care in 
a group of African-American women in terms of improving symptoms 
and functioning, but patient-centric care resulted in better quality 
ratings of care [139]. In an observational study, the ratings of “patient-
centeredness” in patient-physician interactions were significantly 
correlated with patients’ improvement on the 9-item Patient Health 
Questionnaire (PHQ-9) [140]. Most of these interventions use 
patient-centric approaches involving a single health care provider 
(e.g., interaction between the patient and a nurse or a general 
practitioner). Using integrated, patient-centric interventions involving 
multidisciplinary healthcare providers may offer even further benefit in 
terms of symptomatic remission and functional recovery from MDD. 
In this way, all three components of Siegal’s triangle of information 
processing [1] – namely the brain, the mind, and relationships – could 
be simultaneously targeted (Figure 2). Specifically addressing the key 
components of mental and psychological well-being via different and 
complementary mechanisms should offer the best hope for depressed 
patients to achieve recovery and wellness.

Figure 2. An integrated approach to the management of depression targets 
multiple brain areas involved in emotion processing.

Conventional antidepressants and complementary and alternative medicine 
(CAM) treatment modalities target areas of the brain that are known to be 
implicated in the pathoetiology of major depression, including the hippocampus, 
hypothalamus, anterior cingulate cortex, amygdala, and prefrontal cortex. 
Cognitive behavioural therapy, meditation, yoga, religion and spirituality, 
exercise and social networks, have been shown to reduce psychological stress 
and/or cognitive dysfunction and thus may contribute to reducing allostatic 
load. Approaches that are more holistic in nature alleviate allostatic overload by 
stimulating the brain and body to help restore normal functioning and well-being. 
Management approaches that integrate several treatment modalities including 
pharmacotherapy, psychotherapy, and CAMs, could therefore transcend the 
multiple levels of behavioural habits, lifestyle, neurocircuitry and psychosocial 
functioning implicated in depression, thereby offering patients the best chance 
at recovery.
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Limitations
While the potential benefits of an integrated approach to the 

management of depression are increasingly recognized, there are 
barriers that prevent its uptake by primary care physicians and 
psychiatrists. These include lack of robust data supporting the use of 
CAM approaches in depression; lack of awareness and skills in using 
and applying CAM approaches, meditation, and principles of positive 
psychology; lack of coordinated services between different health 
care practitioners resulting in a “piecemeal” delivery of patient care; 
access and cost of nonpharmacologic treatments including CBT, 
mindfulness, yoga, exercise, nutrition, etc.; and lack of time to deliver 
nonpharmacologic treatments [82,141]. Physicians would benefit from 
“hands on” exposure to education and training on using an integrated 
approach to management of depression, including the use of CAM. 
Such educational initiatives should commence early in a physician’s 
training and progress through various levels of training and clinical 
experience. The development of “centers of excellence” where such 
shared and coordinated care is being practiced could help advance the 
care of patients with depression by training future practitioners in a 
more integrated approach.

Conclusions and Future Areas of Research
There is an ongoing, unmet need to consistently assess measures 

of functioning in depressed patients in both the research and clinical 
settings. Routinely including symptomatic and functioning scales 
may help identify limitations of patients’ current treatment regimens, 
especially regarding psychosocial functioning and quality of life. While 
antidepressant treatment and psychotherapy, alone or in combination, 
remain the cornerstones of MDD treatment, it is important to consider 
integrated, patient-centric approaches that may enhance treatment 
outcomes and help patients achieve full functional recovery. There is 
an expanding body of evidence supporting the use of complementary 
and alternative approaches, such as yoga/meditation, spirituality/
religiosity, exercise, dietary supplements, and social support as 
adjunctive therapeutic measures that enhance response to conventional 
treatments. Some of the common mechanisms of action of CAMs 
may reside in improved HPA axis regulation and a consequent 
reduction in allostatic stress load and/or structural changes in brain 
areas; while this remains to be elucidated in well-designed studies, it 
remains a testable hypothesis. Important methodological limitations 
and considerable heterogeneity in intervention designs limit the 
strength of the conclusions that can currently be drawn from existing 
studies evaluating CAM. Finally, future RCTs in this field should be 
powered to detect effects on both depressive symptoms and measures 
of functioning, which will improve clinicians’ ability to make evidence-
based decisions in the integrated management of patients with MDD. 
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