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Mood disorders research – a global effort …



Cognitive function in major depression

• Meta analyses
• Zakzanis et al (1998)

– 22 studies

– 1980 onwards, all patients with 
DSM-III-R diagnosed MDD

– “dysfunction of effortful 
encoding, and inefficiency 
in retrieval”

– Overall median effect size 
d=0.52 
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0.0 50.0 0.0 0.0 0.0 100.0

-0.1 46.0 0.1 7.7 4.0 96.0

-0.2 42.0 0.2 14.7 8.0 92.0

-0.3 38.0 0.3 21.3 11.9 88.1

-0.4 34.0 0.4 27.4 15.8 84.2

-0.5 31.0 0.5 33.4 19.7 80.3

-0.6 27.0 0.6 38.2 23.6 76.4

-0.7 24.0 0.7 43.0 27.4 72.6

-0.8 21.0 0.8 47.4 31.1 68.9

-0.9 18.0 0.9 51.6 34.7 65.3

-1.0 16.0 1.0 55.4 38.3 61.7

-1.1 14.0 1.1 58.9 41.8 58.2

-1.2 12.0 1.2 62.2 45.2 54.8

-1.3 10.0 1.3 65.3 48.4 51.6

-1.4 8.1 1.4 68.1 51.6 48.4

-1.5 6.7 1.5 70.7 54.7 45.3

-1.6 5.5 1.6 73.1 57.6 42.4

-3.0 0.1 3.0 92.8 86.6 13.4

-3.2 <0.1 3.2 94.2 89.0 11.0

-3.4 <0.1 3.4 95.3 91.1 8.9

-3.6 <0.1 3.6 96.3 92.8 7.2

-3.8 <0.1 3.8 97.0 94.3 5.7

-4.0 <0.1 4.0 97.7 95.5 4.5

* Grice, J. W., & Barrett, P. T. (2011). A note on Cohen’s overlapping proportions of normal distributions. Stillwater, OK: Oklahoma State University, Dept. of Psychology. 

McGough, J. J. & Faraone, S. V. (2009). Estimating the size of treatment effects: moving beyond p values. Psychiatry, 6(10), 21-9. 

Zakzanis, K. K. (2001). Statistics to tell the truth, the whole truth, and nothing but the truth:  Formulae, illustrative numerical examples, and heuristic interpretation of effect size analyses 
for neuropsychological researchers. Archives of Clinical Neuropsychology, 16(7), 653-667.
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Cognitive function in major depression

• Demographic and clinical correlates
- Age
- Hospitalisation
- Severity

- Episode recurrence
- Medication

MDD vs Controls

Mean effect (d) k

Age of participants

Over 60 years 0.60 39

Under 60 years 0.45 97

Hospitalisation

Inpatient 0.59 84

Outpatient 0.18 30

ECT

Yes 1.62 3

No 0.37 46

Severity of depression

Mild 0.21 5

Moderate 0.62 15

Severe 0.41 7

Christensen et al (1997)



• Aim: To examine neuropsychological function in 44 MDD patients and 44 
matched controls

- Exclude medication effects (drug-free > 6 weeks)

- Moderate to severe depression (HAMD > 15)

- Outpatients only

- No history of ECT

- No current alcohol/substance abuse



• Matched on all 
variables

•n=30 (68%) were first-
episode with n=11 
(25%) having had one 
previous depressive 
episode and only n=3 
(7%) having had 2 or 
more.

• n=26/44 (59%) drug 
naive



VerbalVisuo-spatial

Attention and executive functions



• Evidence of moderate impairment, even in first-episode, drug-free 
patients

• Largest effect sizes for sustained attention and executive functions.

• Poorer performance on visuo-spatial learning and memory but not verbal.

• Severity of depression (HAMD) correlated with indices from all tests of 
declarative learning and memory, but none of attention/executive 
function in patients.

Summary

Gorwood, P., et al 2008. Am. J. Psychiatry 165, 731-739.



Cognitive impairment in bipolar disorder

• To minimise the effect of residual mood symptoms, prospective verification of 
mood over one month prior.

• Significantly poorer performance in BD (n=63) compared to controls (n=63) 
across a broad battery of tests.

• Effect sizes 0.5 < d < 0.85 across attention/executive function, verbal and 
visuospatial memory and psychomotor speed



5th percentile cut-off

Measure Domain ≤ 5th percentile

Trail making test (A) Psychomotor/Attention 41.9%

Digit symbol substitution Psychomotor/Attention 35.5%

Self-ordered pointing test Executive/WM 34.0%

Spatial working memory Executive/WM 31.8%

Vigil CPT (omissions) Attention 30.7%

Cognitive impairment in BD euthymia

• Also explored differences in terms 
of effect size and proportion at a 
clinically impaired level (5th

percentile).



Cognitive impairment in BD depression

• N=100 (53 depressed BD, 47 controls).



Executive/WM

Memory span

Verbal memory

Attention/ 
Psychomotor 
speed

Pooled data from: - Thompson JM, Gallagher P, Hughes JH, Watson S, Gray JM, Ferrier IN, Young AH (2005). British Journal of Psychiatry 186, 32-40      
- Gallagher P, Gray JM, Watson S, Young AH, Ferrier IN (2014). Psychological Medicine 44, 961–974.

Cognitive profile - euthymia vs. depression 



• Cognitive hierarchy – are there ‘core’ deficits?

• Is intra-individual variability important?

Cognitive impairment in BD – work in progress



Attention

Memory

Executive compositePsychomotor speed

R2 = 14.1%, 
p=0.001

R2 = 23.9%, 
p<0.001

R2 = 12.2%, 
p=0.002

Cognitive hierarchy in bipolar disorder
depression

n=43 bipolar depressed, n=32 controls



Attention

Memory

Executive composite

∆R2 = 1.0%,   
p>0.3

Cognitive hierarchy in bipolar disorder
depressed

Psychomotor speed

R2 = 14.1%, 
p=0.001

R2 = 12.2%, 
p=0.002

n=43 bipolar depressed, n=32 controls



Attention

Memory

R2 = 19.6%, 
p<0.001

R2 = 11.5%, 
p<0.001

Executive composite

∆R2 = 1.7%,   
p>0.1

Cognitive hierarchy in bipolar disorder
euthymia

Psychomotor speed

n=63 bipolar euthymic, n=62 controls



- Does ex-Gaussian modelling improve discrimination of attentional RT 
measures in mood disorder?

Cognitive intra-individual variability

Lacouture 2008

• Mu and sigma: mean and sd of the Gaussian (normal) component

• Tau: the ‘slow tail’ of the distribution



Cognitive intra-individual variability

• Vigil Continuous Performance Test
- 8 minute sustained test (requiring 100 target responses)
- Reaction time recorded for each target response.

• 138 healthy controls and 158 patients with a mood disorder 
- 86 euthymic BD, 33 depressed BD and 39 medication-free MDD patients.
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d= 1.14                                                                       d= 0.39 

Cognitive variability – BD



Cognitive variability – MDD



• “WM abnormalities one of the most replicated findings in mood disorder” (Beyer 2009).

What underlies these deficits?

Mean diffusivity (MD; x10-6

mm2/s)

Fractional anisotropy (FA; x10-4)

Macritchie KA, Lloyd AJ, Bastin ME, Vasudev K, Gallagher P, Eyre R, Marshall I, Wardlaw JM, Ferrier IN, Moore PB, Young AH 
(2010). BJ Psych 196, 52-58.

Corpus callosum

n=28 euthymic BD
vs. n=28 controls



Future directions



Some lessons from the past …
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