
Does ECT cause cumulative 
cognitive deficits?

George Kirov, Cardiff University

Tallinn, NACT 2022



2004, Patient A: requiring weekly ECT

2022: “Eighteen years of successful maintenance ECT”
479 ECTs. MMSE = 23-28

209 ECTs during her lifetime. 
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• Conclusions: Cognitive abnormalities associated with ECT are limited 
to the first 3 days posttreatment

• But: what happens after repeated courses?

-1,5

-1

-0,5

0

0,5

1

MMSE Digit symbol Digit span
forward

Word list
delayed

Figure
delayed

Letter
Fluency

Cognitive test meta-analysis

0-3 days post ECT 4-14 days post ECT 15+days post ECT



Prospective studies do not report deterioration in 
cognitive functioning in m-ECT

Study case/
con

duration effect

Swoboda et al, 2001 13
/13

9.6 months
(range 2-24)

Post-ECT MMSE = 28.5 
(2 stopped due to “cognitive-related issues”)
Controls MMSE=27.7

Rami-Gonzalez et al, 
2003

11
/11

27 months, 
mean ECT 
N=36

Encoding of new information and frontal 
function tests  significantly lower in the M-ECT 
patients.
MMSE no changes

Vothknecht et al, 2003 9
/13

6 months Stable cognitive function on a battery of tests

Rami et al, 2004 14
/10

12 months, 
monthly ECT

No change on a battery of cognitive tests

Kellner et al, 2006 89
/95

6 months,
10 ECTs

No difference in MMSE scores

Navarro 2008 16
/17

2 years,
monthly ECT

No difference in MMSE scores

Nordenskjold 2013 15
/8

12 months No difference in MMSE scores
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FIG. 2.
Long-Term Maintenance ECT: A 
Retrospective Review of Efficacy 
and Cognitive Outcome.
Russell, J; Rasmussen, Keith; 
OConnor, M; Copeman, Carol; Ryan, 
Debra; Rummans, Teresa

Journal of ECT. 19(1):4-9, 2003.

FIG. 2.  Average ratings before and after at Least 1 year of 
maintenance ECT (M-ECT).

At least 1 year of m-ECT. 
Based on 20 sets of MMSE 
before starting and at the 
end of the course



• Since 2004 as part of a study comparing ECT and 
MST

• Testing adopted as standard

• Cognitive testing made mandatory for ECT in the 
UK by ECT Accreditation Service

Cognitive tests in Cardiff



Cognitive tests in Cardiff

Mini Mental State Examination (MMSE)

Verbal Fluency (N words in 1 min, beginning with F, A, T or S)

Digit Span backwards (0-8)

Recognition of words, shapes and faces, on computer (memory)

Reaction time simple / with distraction, on computer

Trail making A & B

Complex figure drawing

Cognitive Failures Questionnaire 

3/12 yearly

In 2016 published data on 498 tests in 199 patients



Statistical analysis

• Linear mixed-effect regression model in R to test 
the effect size of variables on 9 cognitive tests 

• Covariates: 
• age 

• sex 

• depression rating score on the day (HAMD-24)

• number of days since last ECT (log)

• number of previous tests (to control for practice)

• number of previous ECTs



Does ECT cause cumulative cognitive 
deficits?
Kirov et al, March 2016, BJPsych



2016 results: 498 tests in 199 people:



2022 results
788 tests on 308 depressed patients (excluding SCZ)
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A negative sign (-) always indicates a worse performance on the test



Effect size of co-variates on 
cognitive tests

-0,6

-0,5

-0,4

-0,3

-0,2

-0,1

0

0,1

0,2

0,3

N ECTs HAMD Age Days since ECT Practice

Digit span Recognition (memory) Verbal Fluency

MMSE Complex Figure CFQ

Reaction Time (log) Trail Making A (log) Trail Making B (log)



Complex Figure version 1



Complex Figure results: 
the effect from age



Complex Figure results: 
No effect from the number of ECTs



Complex Figure: patients with >12 ECT 
between 1st and last cognitive test



Patients with >12 ECT between 1st

and last cognitive tests

P=0.4



Median 60 ECTs over 22 months, various pulse widths and laterality.
Massachusetts General Hospital 

Massachusetts General Hospital 



Conclusions

• There is very little evidence that repeated ECT 
courses or maintenance ECT lead to accumulation 
of cognitive deficits. 

• Autobiographical memory not investigated

• Showing patients their cognitive tests has 
reassuring effect on them. 



Llandough Hospital, Cardiff



https://www.cardiff.ac.uk/mrc-centre-neuropsychiatric-genetics-genomics/study/summer-
school

4-7th July in person in 
Cardiff or on zoom, free



ECT Journal Club! 

• Join us for the ECT Journal Club 1st June 2022, 1pm CET

• Aim: to review key papers on ECT research while 
having lunch (or breakfast in the Americas)

• Frequency: monthly

• Volunteers needed to present papers


