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Abstract: There is a large body of literature which examines the mental health benefits of
physical activity. In general, studies report an inverse, dose dependent relationship between
leisure-time physical activity participation, and mental health outcomes. Studies also show a
positive association between maximal aerobic capacity and general well-being. More recent
studies have confirmed the positive effects of physical activity participation on cognition, includ-
ing the treatment and prevention of dementia. The current exercise prescription suggested for
the treatment of depression is similar to that recommended to the general population for the
development and maintenance of cardiorespiratory fitness. There is also strong evidence from
large population level studies that long term physical activity participation reduces the risk of
future depressive illness. From the available evidence, it would appear that physical activity
performed at a frequency, intensity, and duration which is substantially less than that required
for the development and maintenance of cardiorespiratory and muscular fitness in the general
population, may afford significant benefits in reducing the risk of future depressive illness. This
may be particularly encouraging for people with prior depressive illness, or at high risk of future
depressive illness, since this vulnerable population already faces significant barriers to physical
activity participation over and above those encountered by the general population.
Keywords: exercise, major depression, depressive disorder, preventive medicine

Introduction
Physical activity is known to confer significant overall health benefits.! Current rec-
ommendations indicate that moderate intensity aerobic activity should be performed
at least 5 days per week, for a minimum of 150 minutes per week, or more vigorous
aerobic activity performed at least 3 days per week for a minimum of 75 minutes per
week. This program of activity should be accompanied by resistance exercise at least
2 days per week.? People who undertake even modest amounts of regular physical activ-
ity have been shown to have lower rates of chronic diseases such as type II diabetes,
cardiovascular disease, and some cancers.! However, it has recently been estimated
that almost one third of the world’s population fail to achieve the minimum level of
physical activity required to achieve these health benefits.* In some parts of the world
this figure approaches half of the population.* Compared to moderate intensity physi-
cal activity, more vigorous activity is recognized to confer additional health benefits.?
Alarmingly, less than one third of the population report engaging in this form of activity
at levels sufficient to experience these additional benefits.*

In addition to the physical health benefits, exercise and physical activity par-
ticipation is increasingly linked to improved mental health. The present review will
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draw from, and briefly summarize the research literature
on the mental health benefits of physical activity. It will
provide evidence for the efficacy of physical activity in
the treatment of depression, and then consider the evi-
dence for the role of physical activity in the prevention
of future depressive illness. Importantly, this review will
provide a framework for the prescription of physical
activity interventions likely to afford benefit to those with
depression. This is important since, in general, clinical
practice guidelines for the inclusion of physical activity
in the treatment of mental illnesses are lacking in such
detail. Finally, this review will highlight the limitations
of the current body of literature and offer suggestions for
future research studies.

The mental health benefits

of physical activity

Mental illnesses are estimated to contribute to 13% of the
total global burden of disease.’ People diagnosed with mental
illness experience significant distress and disability, and the
financial and personal cost of mental illness, including loss of
productivity and work participation, is significant.® Physical
activity is one strategy often recommended for people with
mental illness with three recent, large cross-sectional stud-
ies showing a strong association between physical activity
participation and mental health.””

Firstly, Galper et al reported an inverse dose-dependent
relationship between maximal aerobic capacity and depres-
sion score measured using the Centre for Epidemiologic
Studies Depression Scale (CES-D) in a sample of more than
6,000 adult men and women as part of the Aerobic Centre
Longitudinal Study in the US.” Participants were stratified
into three groups according to aerobic fitness level measured
using a graded treadmill test. Significant differences were
observed between low, moderate, and high aerobic fitness
groups for mean depression score. In a subsequent analysis,
participants were stratified according to physical activity
participation. Those categorized as inactive exhibited sig-
nificantly higher depression scores than those categorized
as insufficiently active, sufficiently active, or highly active.
Participants in this study also completed the General Well-
Being Schedule.” In a manner similar to that found for
depression scores, a positive graded dose-response relation-
ship was observed between both maximal aerobic capacity
and physical activity participation, and well-being scores.
In summary, those with the highest levels of aerobic fitness
and the highest levels of physical activity participation also
reported the highest level of general well-being.”

Secondly, Harvey et al collected physical activity data
using a questionnaire which separated leisure-time and
occupational physical activity; and mental health using
the Hospital Anxiety and Depression Scale (HADS)!"
from 40,401 Norwegian adults as part of the Health Study
of Nord-Trendelag County (HUNT-2) study.® The results
showed an inverse association between leisure-time physical
activity participation, but not occupation physical activity,
and depression, with and without comorbid anxiety. There
was no difference between light and vigorous physical
activity in the association with depression. Light intensity,
but neither vigorous intensity leisure-time physical activity
nor occupational physical activity, was associated with a
lower likelihood of anxiety symptoms. While the strength
of this study was its sample size, the interpretation of the
findings are limited by the use of a self-report measure
of physical activity for which the validity is not reported,
as well as the inability of the HADS to provide a clinical
diagnosis of either depression or anxiety. Nonetheless, the
findings of this study offer support for the positive associa-
tion between physical activity participation and improved
mental health.

More recent evidence demonstrates the benefits of physi-
cal activity participation on cognition. Smith et al reported
that even modest engagement in physical activity may be
neuroprotective against cognitive decline in later life.’ Their
review provided evidence from numerous cross-sectional
studies which demonstrate the positive dose-dependent
association between overall and leisure-time physical activ-
ity, and cognitive function. In support of the findings of
cross-sectional studies, this review provided evidence from
anumber of prospective studies. These studies demonstrate a
similar positive dose-dependent relationship between physi-
cal activity and the risk of cognitive decline and dementia
in later life with risk reductions of up to 50%.° In the same
review, Smith et al presented the outcomes of physical activ-
ity interventions which showed improved cognition in both
healthy populations, and in those with cognitive impairment,
from aerobic such as walking and resistance training. The
review offers substantial support for a range of physical
activity interventions across a range of populations for the
treatment and prevention of cognitive decline. While the exact
mechanisms for such effects remain elusive, it is possible that
areduction in vascular risk factors, increased cerebral blood
flow, and an increase in neural growth factors may play a
role. More studies including measurements of these factors
are critical to improve our understanding of the interaction
between physical activity participation and cognition.
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Previously mentioned studies have informed recent sys-
tematic reviews and meta analyses which confirm the positive
associations between physical activity and mental health.
These associations appear to remain, following adjustment
for confounding variables such as age, sex, socioeconomic
status and ethnicity.!! What remains to be evaluated are
studies based on theoretical models of behavior change
to determine their relative efficacy in ensuring successful
delivery and uptake of physical activity interventions at
population level.

Physical activity and the

treatment of mental illness

In addition to the positive associations between physical
activity participation and positive mental health outcomes,
data from short-term interventions also demonstrate the effi-
cacy of physical activity as a stand-alone, or co-intervention
in the treatment of a range of mental illnesses including
depression, schizophrenia, and anxiety conditions.!>!*
However, the generalizability and usefulness of individual
studies is often hampered by poor methodological design,
failure to fully report intervention details, and lack of long
term follow-up.'>!>¢ Nonetheless, the outcomes of numerous
trials investigating the effect of physical activity on mental
illness have led to the inclusion of physical activity recom-
mendations in the treatment guidelines for a number of men-
tal illnesses including depression and schizophrenia.'”*

Exercise and the treatment of depression

Globally, the prevalence and incidence of major depressive
disorder is reported to be 4.7% and 3.0%, respectively.”!
Support for physical activity in the treatment of depression is
increasing with a number of clinical practice guidelines for the
treatment of depression now including recommendations for
physical activity, albeit with varying levels of detail.!”"" For
example, Clinical Guidelines from the Canadian Society for
Mood and Anxiety Treatments (CANMAT) suggest there is
“reasonable evidence” for the role of exercise in the treatment
of depression in adults.'® CANMAT guidelines indicate there
is Level 2 evidence (at least one randomized controlled trial
[RCT] with an adequate sample size and/or meta analysis with
wide confidence intervals) for the use of physical activity as
an adjunct to medication in the treatment of mild to moderate
major depressive disorder, however CANMAT guidelines do
not support the use of exercise as monotherapy. The format of
the CANMAT guidelines is one of question/answer. Therefore,
the document fails to provide clinicians with recommenda-
tions for the frequency, intensity, type or duration of exercise

which may afford clinical benefits. The latter is critical for
the delivery of physical activity interventions for clinicians
since manipulating these variables has substantial influence
on the expression of physiological outcomes and is likely to
influence mental health outcomes. More detailed guidelines
may be needed to allow clinicians to adequately develop and
deliver physical activity interventions which contribute to
improved outcomes for people with depression.

Guidelines from the Scottish Intercollegiate Guidelines
Network (SIGN) for the non-pharmaceutical management
of depression in adults draw upon high quality studies with
Level 1" (high quality meta-analyses, systematic reviews of
RCTs, or RCTs with a very low risk of bias) and Level 1*
(well conducted meta-analyses, systematic reviews, or RCTs
with a low risk of bias).!” They provide Level B recommenda-
tions (extrapolated evidence from studies rated as Level 1**
or Level 1) for structured exercise which meets the public
health dose defined as activity performed on 3 or more days
per week at an intensity sufficient to provide an energy
expenditure of 70%—-80% of the heart rate reserve (difference
between resting and maximum heart rate). As an example,
these guidelines suggest that walking at a moderate intensity,
sufficient to be slightly out of breath, on most days of the
week, will meet these recommendations. Furthermore, the
SIGN guidelines include practice points suggesting the use of
a screening questionnaire to determine the need for additional
investigation of clinical risk factors, the referral to exercise
counselling services for relevant and accessible activities, and
the use of goal setting or exercising with a partner, to assist
with maintaining motivation and adherence.!” These SIGN
guidelines offer greater direction and are more likely to be
used by clinicians compared to those cited previously.'®

Although developed earlier, the guidelines of the National
Institute for Clinical Excellence (NICE)' in the UK extend
on those offered by SIGN, to offer an even more prescrip-
tive approach. Specifically, NICE guidelines suggest that for
persistent sub-threshold depressive symptoms, or mild to
moderate depression, patients are encouraged to engage in
aerobic exercise delivered in a group format by a competent
practitioner. Sessions should be 45-60 minutes in dura-
tion and be undertaken three times weekly over a period of
10-14 weeks.'” While failing to address the issue of exercise
intensity, the NICE guidelines offer additional guidance over
those offered elsewhere with respect to session duration and
length of intervention.

Individually, these clinical guidelines statements, while
acknowledging the benefits of exercise in the treatment
of depression, do not address all the specific variables
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pertaining to the prescription of physical activity for people
with depression. This may be due to the application of the
guidelines with respect to the clinical diagnosis of depression.
It is likely due to one of the significant limitations surround-
ing studies investigating physical activity interventions for
people with depression, that of the reporting of intervention
variables. Despite previous reviews calling for the need for
better reporting, %222 there remains significant heterogeneity
surrounding the program variables employed in studies inves-
tigating the effects of exercise in people with depression.'?

To address this uncertainty in the previous literature, we
recently conducted a systematic review of studies reporting
positive outcomes from exercise in people with depression
to evaluate the exercise prescription variables most likely to
contribute to positive outcomes. Our review concluded that
exercise which is likely to confer benefits for people with
depression is not dissimilar to that recommended for the
general population.?* That is, a program of supervised aerobic
exercise such as walking or cycle exercise, undertaken three
times per week at moderate or patient-preferred intensity with
sessions of 30—40 minutes duration appear beneficial. Both
individual and group exercise formats appear to be of value.
The recommended intervention duration is at least 9 weeks,
and should ideally be ongoing. Our findings are consistent
with previous reviews examining the exercise program vari-
ables for the treatment of depression® and, arguably, highlight
the utility of the population health recommendations for
physical activity participation.? However, a further significant
limitation of many studies investigating the effect of physical
activity participation on depression or other mental illness is
the lack of long term follow-up.

Despite the inclusion of the physical activity and exer-
cise recommendations in the published clinical practice
guidelines for the treatment of depression and other mental
illnesses, some reviews have been more guarded in their
conclusions. For example, the most recent Cochrane Review
reported that, compared to no treatment, or a controlled
intervention, exercise provided a moderate clinical effect
(effect size —0.62, 95% confidence interval —0.158-0.42).!2
However, compared to psychological or pharmacological
interventions, exercise offered no significant advantage.'?
Moreover, when only high quality trials were included (ade-
quate allocation concealment, intention-to-treat analysis, and
blinded outcomes), exercise was found to have only a small
clinical effect. Therefore, more robust and larger trails are
needed before a conclusive statement can be made regarding
the effectiveness of physical activity as a treatment strategy
for depression.!?

It is also important to appreciate that physical activity
interventions which differ from the more commonly per-
formed aerobic or strength training programs, are gathering
research support. For example, a recent systematic review
and meta-analysis of 12 studies investigating the effect of
yoga therapy on depression concluded that, in the short-term,
yoga is moderately more effective compared to usual care,
however it found limited evidence for effectiveness com-
pared to aerobic exercise or relaxation therapy.?® However,
long term follow-up showed no difference between yoga
and usual care, group therapy, or social support.?® Analysis
of the individual studies suggested that neither complex nor
exercise-based yoga therapy offers any advantage over group
therapies, social support, massage, or pharmacotherapy. As
with other studies investigating the effect of other forms of
physical activity on depression, methodological differences
and poor reporting of intervention details may contribute to
the lack of conclusive evidence.

Tai Chi has also been demonstrated to have beneficial
health effects. A recent systematic review reported that 16
of the included 42 studies showed that Tai Chi produced
significant improvements in depression scores compared to
other treatments such as medication, non-exercise, or sham
exercise controls.?” A subsequent meta-analysis included only
three studies for final analysis and reported a significant treat-
ment effect of Tai Chi on depression symptoms as assessed
using the CES-D, compared to waitlist or education controls,
or other forms of exercise including martial arts training and
sham exercise. While encouraging, studies on the effect of
Tai Chi, similar to other physical activity interventions, are
plagued by inconsistencies in intervention design, outcome
measures, and populations under investigation.

In summary, there appears to be sufficient evidence for
a range of physical activity interventions in the treatment
of depressive illness. Trials are often limited by heteroge-
neous design, poor reporting, lack of long term follow-up,
and inconsistent use of outcome measures. More robust,
well designed studies are needed to confirm these findings.
However, in light of these limitations, clinicians should be
confident that, at worse, physical activity will not offer any
disadvantage over other treatments.

Does physical activity prevent

future depressive illness?

If physical activity is valuable in the treatment of depression,
there may also be a number of advantages in its use as a means
of providing a protective effect in reducing the risk of future
depressive episodes. Firstly, physical activity is a low cost
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intervention which is easily accessible by a large proportion
of the population. Secondly, physical activity is a safe inter-
vention with few reported adverse events. Thirdly, physical
activity interventions may be easily tailored to suit individu-
als with chronic disease or musculoskeletal conditions which
may otherwise limit participation. Fourthly, physical activ-
ity interventions may be delivered using technology-based
formats such as the Internet, which significantly reduces
the geographic and time barriers. Finally, physical activity
interventions offer additional health benefits, not only with
regard to depressive illness, which may improve overall
quality of life and reduce early mortality.

Recent studies have shown that physical activity under-
taken during childhood is associated with a reduced likeli-
hood of the development of depression during the adult
years.”®?* These findings are consistent with the view that
physical inactivity is an independent risk factor for the devel-
opment of depression during adulthood.’**! Indeed, a large
number of previous studies demonstrate an inverse relation-
ship between physical activity levels reported at baseline,
and follow-up depression scores (for a comprehensive review
see Mammen and Faulkner®?). Moreover, from the available
evidence, the review of Mammen and Faulkner concluded
that the promotion of physical activity may alleviate the future
burden associated with mental and physical illness.** Despite
this promising conclusion, from both a population health and
clinician advice perspective, there remains a need to deliver
useful and useable physical activity prescriptions to patients
at risk of, or already diagnosed, with depression. In the fol-
lowing sections we provide a synthesis of this information
using the frequency, intensity, time, and type principles of
physical activity prescription.

Frequency: how often should

one engage in physical activity?

The accepted frequency of physical activity participation
for general health includes performing moderate intensity
physical activity more than 5 days per week for a minimum
weekly duration of 150 minutes, or vigorous physical activ-
ity at least 3 days per week for a minimum of 75 minutes
per week, in addition to resistance exercise at least twice
weekly.2 However, studies investigating the protective effect
of physical activity on future depressive illness report that
substantially less frequent participation may be beneficial
Hamer et al studied 4,323 men and women over a 4 year
period, recording baseline and follow-up data using physical
activity questions extracted from a validated population sur-
vey on health, and depressive symptoms using the CES-D.*

They concluded that either moderate or vigorous activity,
undertaken at least once per week resulted in a significant
reduction in the likelihood of developing future depressive
illness compared to no activity.

The potential benefit associated with less frequent
physical activity participation is supported in other studies.
Bernaards et al assessed depression via CES-D and physi-
cal activity participation using a single item asking about
strenuous leisure-time physical activity or sport participa-
tion in the past 4 months in 1,747 Dutch adults categorized
by occupation to sedentary or non-sedentary.’* Those with
a sedentary occupation who engaged in strenuous leisure-
time physical activity at least once to twice a week were at
a significantly lower risk of depression at 3 year follow-up
compared to those who engaged in strenuous leisure-time
physical activity less than once a month. More frequent
(=3 times weekly), or less frequent (1-3 times per month)
participation in strenuous leisure-time physical activity was
not associated with a reduced risk of depression at 3 year
follow-up. For those with a non-sedentary occupation, no
associations between leisure-time participation in strenuous
physical activity were present.

As part of a longitudinal investigation into aging, Ku et al
reported on a 7 year follow-up of 2,831 Taiwanese adults.>
Depressive symptoms were assessed using the abbreviated
Chinese version of the CES-D, while physical activity was
assessed using a single item with four response categories.
Compared with those who were more active, those who
participated in physical activity less than three times a week
were significantly more likely to develop depressive illness
at 7 year follow-up.®

Methodological disparities in the manner in which
physical activity participation and depression symptoms
are categorized make it difficult to draw firm conclusions.
However, it would appear that physical activity participation
less frequent than that recommended for the development
and maintenance of cardiorespiratory and musculoskeletal
fitness in apparently healthy adults, may be sufficient as a
preventative measure against future depressive illness.

Intensity: is vigorous physical

activity more effective compared

to moderate levels?

Compared to moderate intensity physical activity, vigorous
physical activity is known to offer additional general health
benefits.’ In a study of more than 4,323 men and women,
those individuals undertaking either moderate or vigorous
physical activity were significantly less likely to develop
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depressive symptoms, compared to those undertaking light
physical activity or sedentary behavior.>* However, while the
odds ratio associated with moderate exercise was greater than
that observed for vigorous exercise, the difference between
those intensity groups was not statistically significant.’* In
a large cohort of women, “brisk” or “very brisk” walking
was associated with a reduced risk of depression, but “slow”
walking was not.* In contrast to the previously mentioned
findings, Wise et al reported that, in a study of more than
35,000 black women in America, vigorous leisure-time physi-
cal activity, but not walking, was associated with a reduced
likelihood of depression.> However, when stratified by body
mass index, a weak association was observed between walk-
ing and reduced risk of depression in obese women (body
mass index >30 kg/m?). This finding suggests that, in obese
women, the perceived exertion associated with brisk walking
may be interpreted as vigorous.

In summary, vigorous physical activity may offer additional
health benefits over and above that of moderate intensity physi-
cal activity. However, for the prevention of future depressive
illness, moderate intensity exercise may convey mental health
benefits in individuals with depression. While there may be a
threshold below which there is little or no benefit, more mod-
erate intensity physical activity may be preferred by a greater
proportion of the population and may result in a more favor-
able effect response leading to greater adherence in the longer
term. One substantial challenge with interpreting the findings
of studies reporting the intensity of exercise is quantifying
“light”, “moderate”, and “vigorous” physical activity where
no objective measures of intensity are reported. With the
development of wearable sensors to allow the upload, remote
storage, and access to physical activity data, future studies
may include objective measures of intensity and other physical
activity parameters to elucidate those most strongly associated
with the prevention of future depressive illness.

Time: is there an optimal

duration of physical activity?

Public health recommendations suggest that 30 minutes of
physical activity undertaken on all or most days of the week,
even if undertaken in brief repeated episodes, is beneficial
for health.? Regarding the prevention of future depressive
illness, studies show that as little as 10 minutes of physical
activity per day may be beneficial.** For example, ina 10 year
prospective study of almost 50,000 women, the relative risk of
depression associated with 10-29 minutes of physical activity
per day, compared to <10 minutes per day was 0.82 (95%
confidence interval, 0.76-0.87). Increasing amounts of

physical activity up to more than 90 minutes per day were
associated with further significant reductions in the risk of
depression. In the study of black women in the US, the odds
ratio of depression decreased when up to 3—4 hours per week
(~30 minutes per day) of vigorous leisure time physical
activity was undertaken, but did not increase beyond this
duration.*®

Taken together, these findings suggest that a moderate
duration of physical activity may be equally as beneficial as
longer bouts. This is important to acknowledge as a common
barrier to engagement in physical activity is lack of time.?’
Therefore, the health message should continue to reinforce
the benefits of repeated brief bouts of activity for both physi-
cal and mental health.

Type: what type of physical

activity is most effective!?

Guidelines regarding the type of exercise beneficial for gen-
eral health suggest a combination of both aerobic and strength
exercise.” Studies investigating the protective effect of physi-
cal activity on future depressive illness typically report the
volume and intensity of physical activity. However, they
rarely report the type of activity. Selected studies which have
focused on walking as the principle physical activity behavior
report that this activity is associated with a protective benefit
from future depressive illness in both adult,*® and elderly®
populations. Data from the study by Smith et al demonstrates
a significant inverse dose-dependent relationship between the
volume of walking performed and the likelihood of develop-
ing depression at 8 year follow-up.** Since walking is the most
commonly performed physical activity, it seems logical this
form of activity will be most commonly studied. However,
as with physical activity interventions for the treatment of
depression, the use of other modes of activity such as resis-
tance exercise remains sparse. Until this type of exercise is
more accurately measured in physical activity surveillance,
a recommendation for resistance exercise in the preven-
tion of future depressive illness cannot currently be made.
However, at present, the inclusion of resistance exercise in
physical activity programs is considered best practice and
likely to offer additional benefits for general health such as
improved body composition, management of blood pressure,
and increased insulin sensitivity.?

Do changes in physical activity

patterns make a difference?

Changes in habitual physical activity patterns are a natural
phenomena and can occur in response to a variety of life
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events such as a change in occupation, place of residence or
chronic illness. In general, studies show that a reduction in
physical activity over time is associated with an increased
likelihood for the development of future depressive illness,
with studies reporting up to a 10-fold increase in the likeli-
hood of developing future depressive illness.*** Studies also
report that increasing physical activity participation leads to
a reduction in the risk of future depressive illness.*” These
findings suggest that the effect of physical activity on the risk
of future depressive illness may be a transient feature, and
that, as with other physical and health improvements associ-
ated with physical activity participation, one must maintain
participation in order to maintain the benefits.?

Are there risks associated

with physical activity participation?

In general, physical activity participation is associated with
low risk. However, the risk of adverse cardiometabolic and
musculoskeletal events may be increased during more vigor-
ous intensity of physical activity.* Moreover, unaccustomed
activity is more likely to result in post-exercise muscle
soreness, injury, and tiredness which may be minimized by
commencing with very moderate amounts of exercise and
progressing in a very gradual manner.*!

In an effort to minimize any potential risk, the use of a
pre-exercise questionnaire administered by an appropriately
qualified person such as a medical practitioner or exercise
physiologist may be valuable, but the need for extensive
diagnostic screening is usually unnecessary.? The need
for supervision during physical activity participation may
not be associated with a reduced risk of adverse events.
However, a review of the exercise prescription variables
associated with positive outcomes for people with depres-
sion recommends some degree of supervision.? This may be
of greater benefit during the commencement of a physical

activity program, or when motivation and subsequent
engagement subsides.

Summary

Table 1 summarizes the physical activity parameters likely
to contribute to the prevention of future depressive illness,
compared to recommendations for the general population.
From the limited evidence available, it would appear that
physical activity performed at a frequency, intensity, and
duration which is substantially less than that required for
the development and maintenance of cardiorespiratory
and muscular fitness in the general population, may afford
significant benefits in reducing the risk of future depressive
illness. This may be particularly encouraging for those with
prior depressive illness, or at high risk of developing depres-
sive illness, since this vulnerable population already faces
significant barriers to physical activity participation over and
above those encountered by the general population. It should
be recognized, however, that this level of physical activity
highlights the lowest level of each parameter shown to result
in positive outcomes and further studies are needed to confirm
the combination of parameters best suited to reducing the
risk of future depressive illness.

As with pharmaceutical interventions, physical activity
is only effective if one engages in it. Therefore, even though
position statements, clinical guidelines, and best practice
models may indicate a unique physical activity prescrip-
tion model, individual circumstances, activity preferences,
level of enjoyment, prior injury, and physical health must
be considered when promoting physical activity. Up skilling
clinicians in the importance and effectiveness of physical
activity for the prevention of future depressive illness, and
maintaining a simple approach to physical activity promotion
may contribute to the initial uptake and long term adherence
to physical activity.

Table | Summary of the physical activity parameters likely to contribute to the prevention of future depressive illness, compared to

those recommended for cardiorespiratory and muscular fitness in the general population

Physical activity parameter

Prevention of future depressive illness

General population

Physical activity frequency As little as once per week

Physical activity intensity Moderate or vigorous intensity

Physical activity duration As little as 10 minutes per day

Physical activity type Aerobic exercise such as walking

At least three times per week

Moderate or vigorous intensity

Moderate intensity physical activity on more than 5 days

per week for a minimum weekly duration of 150 minutes,

or vigorous physical activity at least 3 days per week for a
minimum of 75 minutes per week

Moderate or vigorous intensity aerobic activity as described
above in addition to resistance exercise at least twice weekly

Notes: Moderate intensity aerobic activity is defined as activity that elevates the heart rate to 64%—76% of maximal heart rate, or a rating of “fairly light” to “somewhat hard”
(12—13/20) on a rating of perceived exertion scale. Vigorous intensity aerobic activity is defined as activity that elevates the heart rate to 77%-94% of maximal heart rate, or
a rating of “somewhat hard” to “very hard” (14-17/20) on a rating of perceived exertion scale.?
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Implications for practice

Clinicians must be cognizant of the physical and mental
health benefits of physical activity and its value in reducing
the risk of future depressive episodes. Clinicians must also be
mindful of the challenges of initiating and maintaining physi-
cal activity behavior and offer support systems to patients
with depression and other mental illnesses. These may
include referrals to exercise professionals, the use of print
and electronic resources from representative and advocacy
groups, and role modeling using their own physical activ-
ity behaviors. The parameters suggested in Table 1 for the
prevention of future depressive illness may be useful when
making initial recommendations to individuals regarding the
commencement of a physical activity program.

Limitations associated with
current studies and implications

for future research

The current evidence for the mental health benefits of physi-
cal activity and the prevention of future depressive episodes
is promising. However, the findings of studies investigating
the association between physical activity participation and
mental illness are subject to limitations. For example, deter-
mination of mental illness either via self-report or through the
use of a multitude of diagnostic instruments, or differing diag-
nostic cut points in the same instrument, makes interpretation
and comparison between studies difficult. A differentiation
between clinical depression and other forms, and between
clinically significant and statistically significant findings will
also aid in the translation of research to practice.

Many studies rely on self-report instruments of physical
activity participation, some of which may require further
validation. Objective measurement such as accelerometry may
represent best practice but their use may be limited by factors
such as participant inconvenience and cost, particularly with
large, multi-site studies. Analysis of accelerometer data can be
time consuming and confounded by the use of varying data pro-
cessing strategies, cut-points and algorithms. Accelerometers
are not able to differentiate between various physical activity
types such as walking or resistance training, and where these
data need to be captured, self-report instruments may offer
advantages. Emerging technologies such as wearable sensors
may help overcome these limitations. Self-report instruments
rarely capture data pertaining to differing modes of exercise
such as the use of resistance training, relaxation exercise or
stretching, and this may have implications regarding misclas-
sification of physical activity bouts. Studies should carefully
consider the type of data needed for analysis and select physical

activity surveillance tools which are cost effective and offer
participant convenience, while ensuring all data pertaining to
the aims of the research are captured.

Given these limitations, future studies investigating the
impact of physical activity participation should seek to quantify
the core characteristics of reported physical activity including
the frequency, intensity, time (duration), and type of physical
activity. In order to investigate the characteristics of physical
activity which may influence its relationship with the develop-
ment of future depressive illness more thoroughly, the delivery
(group or individual), level and type of supervision (by whom
and how it is supervised), and differentiation between physi-
cal activity and exercise, should be examined. This is likely
to require the development, validation and implementation of
new instruments for self-reported activity behaviors.
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