Physical activity:
'Is sweat the best antidepressant?’

Guy Faulkner, PhD
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The problem of mental health

Mental health problems:-

e widespread
e 1in5

* Increasing

e 18.2% in 1994-1995 to 32.6% in 1998-1999 receiving
antidepressants in Canada (Patten, 2002)

* expensive
e $7.331 billion in 1993

Health Canada. A Report on Mental llinesses in
Canada. Ottawa, Canada 2002



Physical Activity Promotion In the
Mental Health Field

« Significant and severe co-
morbid conditions
experienced by people with
mental ilinesses that lead to
secondary disablility and S—
premature death

e Philosophical change In
health care: lllness to
wellness

e Service user advocacy




Advantages of Physical Activity?

e Cheap
* No negative side-effects "

 Potentially far reaching
PARTICIPALTION
o Self-administered



Psychiatric Treatment in Canada

Graph B2: Weeks Waited from Referral by GP to Treatment, by Province, 2008
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Waiting Your Turn: Hospital Waiting Lists in Canada, 2008 Report
www.fraserinstitute.org



Advantages of Physical
Activity?

Cheap
No negative side-effects

Potentially far reaching ‘)
Self-administered PARTICIRALTION
Physical health benefits



Exercise Capacity & Mortality

[0>8 MET
B 5-8 MET
B<5MET

Myers et al. (2002)
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Percentage of Respondents Reporting
Active, Moderate and Inactive Levels of
Physical Activity (n=36,773)
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Exercise causes a reduction In
depression

Major depressive disorder Is characterized by
one or more major depressive episodes (at
least 2 weeks of depressed mood or loss of
Interest in usual activities accompanied by at
least four additional symptoms of
depression).



...........................................................................................................

IS there evidence for a causal link?
Hill, A. B. (1965). The environment and

disease: Association or causation? Proceedlngs’
~ of the Royal Society of Medicine, 58, 295-300.

temporal sequence e coherence
strength of association e specificity
consistency « biological plausibility

experimental evidence
dose response



 Temporal sequencing
— The most critical of the criteria
for epidemiological data
— cross-sectional data are
Insufficient evidence



Relative risk of depression: 10
year follow-up
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Changes over time in Physical Activity and
Psychological Distress among Older Adults
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Cairney, J., Faulkner, G., Veldhuizen, S., & Wade, T.J. (2009). Physical activity
and psychological distress in older adults: A longitudinal analysis. Canadian
Journal of Psychiatry, 54,160-9.



Temporal sequencing

 There are at least 8 epidemiological studies
that can demonstrate appropriate temporal
sequencing for clinical depression.

e Could these findings be explained by:

— bias - unlikely large population studies with
checks made on non-respondents

— confounding- in all studies statistical
adjustments are made for disability, BMI,
smoking, alcohol, social status



o Strength of association

— epidemiological evidence suggests a
twofold risk of developing depression
from low activity status or ~25%
reduction in risk if active

— evidence from meta-analyses

Mead GE, Morley W, Campbell P, Greig CA, McMurdo M, Lawlor DA. (2008).
Exercise for depression. Cochrane Database Syst Rev. 2008 Oct 8;(4):CD004366.



Review: Exercise for depression
Comparison: 1 Exercise wersus control
Outcome: 1 Reduction in depression symptoms post treatm ent

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference
M Mean(5D) i Meanii0) IV, Random,95% C| IV, Random,95% CI

Enuppen 2007 20 11.2 i 18 15.5i6.1) -+ 5.0% -0.B3[-145 -016]
Orth 1979 3 7 (B.E) 2 1653212 L 1.3% -1.25[-3.71.1.211]
Bonnet 2005 5 24 46 (10.9) 3 10.5 (5.8 — 2.7 % 1.51[0.09, 293]
McMeil 1991 10 11.1 (3 10 14.7 2.7 — 4.0% -1.02[-1.97, -0.081
Hess-Homeier 1981 3 9.8 (6.93) 3 16.2 (E.42) —— 33% S0F7[-1.96,043]
Singh 2005 18 8.305.53 13 14.4 (&) -+ 4.9% -1.00[-1.89, -0.311]
Doyne 1987 i3 5.93 (E.44) 11 15.25 (6.3} —— 4.2% -1158[-2.08, -0.311
Mutrie 1988 9 946 4.28) 7 21.4 (5.28) B 2.8 % -2.39[-3.76, -1.02]
MNabkasorn 2005 21 14.4 4.12) 28 17.5 (4.23) B 5.2% -0.73[-1.321, -0.14]
Epstein 1986 7 Si10.94) 10 16.3 7.44) - 3ER 077 [-1.78,0.24]
Singh 1997 i7 9.8 (2.4 15 13.8 {2 —— 4.4 % -1.75[-2.59, -0.92]
Reuter 1984 9 5.1 4.75 a 18.56 (7.7 -+ 33K -2.00[-3.159, -0.821]
Mather 2001 43 12,6 (7.02) 43 13.7 (6.02) 5.8% 017 [-0.59, 026]
Fremaont 1987 18 10 0.8 1e 8 (7.1 -+ 4.9% 0.23[-045 090]
Setaro 1985 25 62 (6.51) 25 69.88 (3.96) =+ 51% -144 [-2.07, -0.811]
Klein 1985 14 1.02 00.94) g 0.83 (0.5 -+ 4.3 % n.24[0-064,1.111
DOSE 2002 17 9 (3.8 13 14 4.9 & 4.5 % -116[-1.94, -0.371]
Chou 2004 7 15.3 0.8 7 351080 B 2.7k -2.29[-3.73, -0.841]
Weale 1992 36 13.94 (6.6} 28 17.79 (8.04) = 5.5 % -0.52[-1.03, -0.02]
Elumenthal 2007 51 5.2..1) 49 11.1 (7 * 5.8% -0.28[-0.68,0.11]
Tsang 2006 48 319 (2.12) 34 6.15 (1 .46) - 5.5 % -1.56[-2.07, -1.061]
Elumenthal 1999 55 8.73 6.8/ 48 7.8L 649 * 5.9% 0.14[-0.25 0.52]
Martinsen 1985 24 121 7.1 19 22810114y -+ 5.0% -1.14[-1.79, -0481

Total (95% CI) 476 * 100.0 % 112, -0.51]

Heterogeneity: Tau® = 0.38; Chi* = 92.58, df = 22 (P=0.00001); ¥ =7&6%

Testfor overall effect: £ =519 (F = 0.00001)
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Review: Exercise for depression
Comparison; & Exercise versus control; sensitivity analyses
Outcome: 5 Reduction in depression symptoms post-treatment; studies with blinded outcome assessment

Study ar subgroup Exercise Cantral Std. Mean Difference Weight Stel. Mean Differance
N Mean(S0) N Mean(30 [W.Random,35% CI V.Random,35% CI

Blumenthal 1933 55 B73(6.B) 48 7.81 (6.49) B 18.2% 0.14[-0.25,0.52]
Elumenthal 2007 33 5.216.1) 43 1.1 @ B 18.2% -0.29[-0.68, 0.10]
DOSE 2002 17 9 (3.6) 13 1449 & 10.9% L6 [-1.94, -0.37]
Klein 1585 14 1.03(0.54) B 0.83 (0.51) - 58% 0.24 [-0.64,1.11]
Knuppen 2007 20 11.24) 18 155(6.1) &+ 129% -0.83[-145, -016]
Mather 2001 43 126 (7.02) 43 13.7 (6.02) B 17.5% -0.17[-0.58, 0.26]
Singh 2003 18 8.5105.3 19 14.4 (6} & 125% -LO0[-1.68, -0.31]

Total (95% Cl) 220 198 L 100.0 % 875, -0.03 ]

Heterogeneity: Tau® = 0.14; Chiz = 17,61, df = 6 (P = 0.01); I* =66%

Test for overall effect: 2= 2.14 (P = 0.032)
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Comparison?

e Kirsch |, Deacon BJ, Huedo-Medina TB,
Scoboria A, Moore TJ, et al. (2008) Initial
Severity and Antidepressant Benefits: A
Meta-Analysis of Data Submitted to the Food
and Drug Administration. PLoS Med 5(2):
e45.doi:10.1371/journal.pmed.0050045



Drug iManufacturer) Dirug Flacebo
Protocol Number® Baseline Change o [95% Cl]d N  Basaline Change o [#5% Clld N

Flusxetine (Ell Lilly and Company) 19 (217 8.6 145 144 [0, 0] & EF 35 wa3 a7, 100 44
s ] M2 712 0AT [0, 1.41] 18 XA a8 103 [0S0, 1.58] 4
27 [28] s 11 115 [0%46 1.34] 1] a4 088 [use, 1.06] 163
62 {rmild) [29 17 589 10F [0UER, 1.96] i I 582 105 [0, 1.38] 5elf
6F (moderael 4.3 AA2 113 [0U58 1.27] 9T M3 569 72 3% 1.05] 48
Vanlafaxing (Wyeth Pharmaceaticals) 03 [30] 2545 m.a 137 (L% .55 43 153 ar 082 |58, 1.06] W
301 31,33 £04 139 L7 [1.34 217 4G b ] 1.200 oS, 1.50] i
a2 [33] FL] 113 106 [0S, 1.49] &5 M4 - F- ] 087 [usd, 1.14] 3
303 218 10.1 127 [054, 1.54] & i L .24 05, 1.54] F5
313 [34.35) 25.F n 134 [1.06 1.52] 2T 54 9.49 1.15  [kBS, 1.45] 75
206 (31,36 28.2 4.2 145 (102 1.89] 45 86 43 043 02, 074 47
Nefaredone |Bristol-Myers Squibb) DEADA-KT [37) 254 #57 L5 [0 1.41) o 5% & 092 5% 1.26) 5
A0 A-O0d0 234 a8 L7 [057 135 153 X% a9 107  [0uBE, 1.4F] T
ORA0A-O048 [18] 253 114 41 [1.14 1A% 154 2% o5 117 (0BT, 1.47] 75
OR0AI=-000: F (IS 234 10 131 054 1.63] Td G54 127 oS, 1.55] FLi
OR0AI-00T [39H 25.F 123 14z [1.00 1.63] 175 M4 98 LAY e, 1.45] 47
CHI04-002 23.3 0.8 136 [05%9 .73 230 az 103 (00, 1,36 ar
CHI04=005 [40] £4.5 12 .51 [1.300. 1.83) Bh  JE3 B 101 jaFs, 1.37] bt
CH =00 234 10 134 [1.0% 1.45] B s a9 1.200  [ousd, 1.45] T8
Paroxetine |GlaxoSmithKline 01-001 28 135 6T  [059, 234] M 2TA 105 130 0.7, 1.88] 24
OF-000 [41.42] Db 123 128 [0UES 1.66] 51 e GE M [3% 1.01] 53
D202 [43.44] 25 109 123 [O78 1.59] 36 49 58 066 (027, 1.04] 34
02-003 [45) 286 w7 0E3 (050, 1.35] i3 a9 ful A (0% 1.08] i3
=004 [46) 289 1.7 1LAT  [134, 344 w373 5 113 oD, 1.54] £l
03-001 [47,48) 2449 104 60 [L11, 209 df 48 47 069 (033, 1.06] 18
OF-{M02 [49.50] A | i1 072 1.55] 40 I56 [ (B [0.50, 1.26] )
LI§  [0.M6 1.59] 41 7 10 1.1 |78, 1.60] 42
133 [086 1.9 iF a7 a7 086 [046, 1.25] iz
R (] 44  Jas 41 041 [008, 0.73) 44
LT 089, 153 L L] 037 ol 0.3) ar
138 [L15 1.41] 403 S 8z 1.4 077, 1.500 51
0eF [03E 1.57] 19 47 [ A3 [3T, 1.35] k)
L 12 228 a1 123 057, 1.5E] 19 223 a7 086 0,00, 1.73] 10
LI O MR HA OBD  [OuG, 1.33] 0 FeE 45 049 [000, 0.57) 1
FAR OF 35 13,1 130 [038 203] 12 a3 105 08 (0I5 1,79 12
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Evidence for the role of PA and exercise In
prevention and treatment of clinically
defined depression

* Experimental Evidence
— At least 28 RCTs



An example of an RCT

Blumenthal et al (1999) Archives of Internal Medicine, 159,
2349-56

e N =156, aged 50-77, RCT, 16 weeks

e aerobic exercise compared to
antidepressant medication or combination

* no difference between BDI scores at 16
weeks; only exercise groups improved
fithess

 medication alone provided faster response



BDI scores pre and post 16 weeks of treatment
(from Blumenthal et al, 1999) and 6 month
follow up (Babyak et al, 2000)

25
20
151 COpre
BDI scores
10- M post
W 6 mth follow up
5_
O_

medication combination



Evidence for the role of PA and exercise In
prevention and treatment of clinically defined
depression

Consistency

» Different places

» Different people
 Different times
 Different circumstances




IS there evidence for a causal link
for depression?

Temporal sequence
Strength of association
Experimental evidence
Consistency




What's missing?

Dose-response
e some evidence

v




Exercise treatment for depression
Efficacy and dose response

Randomized to 1 of 4 aerobic exercise treatment
groups that varied total energy expenditure (7.0
Kcal/kg/week or 17.5 kcal/kg/week) and
frequency (3 days/week or 5 days/week) or to
exercise placebo control (3 days/week flexibility
exercise) for 12 weeks.

mDunn et al. (2005), American Journal of Preventive Medicine, 28 (1), 1-8



12-week response by total energy
expenditure
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But what's the exercise dosage?

 What's the mechanism?
— Individual and outcome specific

* Response may depend upon an interaction of
mechanisms

o Standard exercise ‘dose’ unlikely to exist?

Faulkner, G. & Carless, D. (20006). Physical activity and the process of psychiatric

rehabilitation: Theoretical and methodological issues. Psychiatric Rehabilitation Journal, 29,
258-260.



Benefits & Mechanisms:
Horses for Courses

It occupies your mind, you're doing something and | don’t know,
It just helps me, it gives me a sense of fulfillment as well you
know, if | go out for a good walk, it uses some time up, because
time hangs heavy on your hands when you’re not working at

the moment (John)

Exercise sort of enhances the sort of mind/body connection, and | think a

part of depression is, you're not really in contact with your body, you're all
up in your head and the thoughts going round and round. And I'd got very
strong and | enjoyed feeling strong and | felt more protected feeling strong
and fit And that affected my relations with other people (Peter).

Faulkner, G. & Biddle, S.J.H. (2004). Physical activity and
depression: Considering contextuality and variability. Journal of

Sport and Exercise Psychology, 26, 3-18.



What’s missing?

Dose-response Coherence

e some evidence - » possible, but
« should we expect it? not definitive

v 4




Judging Causal Links

* Biological
plausibility

e possible, but not
definitive

e conclusion? /Q/




Anterior cingulate
cortex
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Dishman, R. & O’'Connor, P. (2009). Lessons in exercise neurobiology: The
case of endorphins. Mental Health & Physical Activity, 2, 4-9.



Mental Health

Is Influenced by

e genetic inheritance

e childhood experiences

e life events

 Individual coping strategies
e social support

e community and environment

DoH (2001)



Effects of exercise

Exercise Situation Personal

! ! !

BIOCHEMICAL PHYSIOLOGICAL PSYCHOSOCIAL

Psychological Health Outcomes

Acute Chronic




Judging Causal Links

* Biological
plausibility

e possible, but not
definitive

e conclusion? /Q/

Specificity

depression is not only
affected by exercise

cannot be supported
necessary condition?

conclusion?



Is the glass half full
or half empty?

|t might not be causal...it might just be
association or even placebo

— the placebo effect is a boon to therapy but the
bane of research



Is the glass half full
or half empty?

 We don’t know why it works

—“We know psychotherapy Is effective,
but we also know that different
apparently contradictory theoretical
approaches are approximately equally
effective in outcome, but very different in
content” (Llewelyn & Hardy, 2001)”



Is the glass half full
or half empty?

it might do harm e It might not work
— no negative effects — there are other health
reported benefits: physical

activity is ‘win-win’

£ 19

= 18 M L] E""‘”“'”_"‘ Hoffman et al. (2009). Effects of

f: Ml Sertraline aerobic exercise on sexual

= 17 ‘il [ Placebo functioning in depressed adults.

2 16 Mental Health and Physical Activity,

. , 2, 23-28.
Treatment Group



Summary
* Physical activity: A ‘win-win’ scenario
At the population level: physical activity to
promote mental health

At the service level: Assessment & promotion
of physical activity should be considered
when formulating care plans for mental
health service users

o Difficult but not impossible

Richardson, C., Faulkner, G., McDeuvitt, J., Skrinar, G., Hutchinson, D., &

Piette, J. (2005). Integrating physical activity into mental health services for
individuals with serious mental illness. Psychiatric Services, 56, 324-331. .



Practical Implications:
Interdisciplinarity

Primary/Secondary Care ‘Exercise’ Professionals
« Developing skills « Developing skills
e Accessing resources in * Developing
the community partnerships and
e Legitimizing the role of referral opportunities
physical activity? « Making services

accessible



