
BackgroundBackground The National InstituteThe National Institute

for Clinical Excellence inthe UKhasfor Clinical Excellence inthe UKhas

recommended limiting the use ofrecommended limiting the use of

electroconvulsive therapy (ECT), partlyelectroconvulsive therapy (ECT), partly

because ofthe inadequacyof research intobecause ofthe inadequacyof research into

the effects of ECTon qualityof life andthe effects of ECTon qualityof life and

function.function.

AimsAims To examine the effects of ECTTo examine the effects of ECT

on function and qualityof life, particularlyon function and qualityof life, particularly

as theyrelate to changes inmood andas theyrelate to changes inmood and

cognition inthemonth following thiscognition inthemonth following this

therapy.therapy.

MethodMethod Wemeasured changes inWemeasured changes in

qualityof life, function, mood andqualityof life, function, mood and

cognition in a prospective sample of 77cognition in a prospective sample of 77

depressedpatientsgiven ECT.depressedpatientsgiven ECT.

ResultsResults All qualityof life and functionAll qualityof life and function

outcomeswere improved atthe 2-weekoutcomeswere improved atthe 2-week

and 4-weekmarks after ECT.and 4-weekmarks after ECT.

Improvement in qualityof lifewas relatedImprovement in qualityof lifewas related

tomood, whereas improvement intomood, whereas improvement in

instrumental activities of daily livinginstrumental activities of daily living

functionwasrelated to improvement infunctionwasrelated to improvement in

global cognition.global cognition.

ConclusionsConclusions ElectroconvulsiveElectroconvulsive

therapyis associatedwith earlytherapyis associatedwith early

improvementin function andqualityof life.improvementinfunction andqualityof life.

Arestrictive attitude towards this therapyArestrictive attitude towards this therapy

is notwarranted onthe basis of its effectsis notwarranted onthe basis of its effects

on qualityof life and function.on qualityof life and function.

Declaration of interestDeclaration of interest None.None.

Fundingdetailed in Acknowledgement.Fundingdetailed in Acknowledgement.

Electroconvulsive therapy (ECT) is widelyElectroconvulsive therapy (ECT) is widely

acknowledged as an effective and appro-acknowledged as an effective and appro-

priate acute treatment for major depressivepriate acute treatment for major depressive

illness (American Psychiatric Associationillness (American Psychiatric Association

Committee on Electroconvulsive Therapy,Committee on Electroconvulsive Therapy,

2001; UK ECT Review Group, 2003).2001; UK ECT Review Group, 2003).

However, questions remain regarding theHowever, questions remain regarding the

extent and longevity of the effects of thisextent and longevity of the effects of this

therapy on memory, and whether ECT istherapy on memory, and whether ECT is

associated with a net improvement inassociated with a net improvement in

function and quality of life. Correspond-function and quality of life. Correspond-

ingly, guidance on the use of ECT in theingly, guidance on the use of ECT in the

UK issued by the National Institute forUK issued by the National Institute for

Clinical Excellence (NICE) recommendedClinical Excellence (NICE) recommended

sharp restrictions on the use of this therapysharp restrictions on the use of this therapy

until more information becomes availableuntil more information becomes available

about its effects on memory, quality of lifeabout its effects on memory, quality of life

and other pertinent health outcomesand other pertinent health outcomes

(National Institute for Clinical Excellence,(National Institute for Clinical Excellence,

2003). The NICE guidance states that ‘no2003). The NICE guidance states that ‘no

study adequately captured . . . quality ofstudy adequately captured . . . quality of

life’ and that ‘better quality-of-life infor-life’ and that ‘better quality-of-life infor-

mation is needed for people consideredmation is needed for people considered

for, or who have received, ECT’ (Nationalfor, or who have received, ECT’ (National

Institute for Clinical Excellence, 2003:Institute for Clinical Excellence, 2003:

paras 4.1.2, 5.5).paras 4.1.2, 5.5).

Indeed, the literature on mood and cog-Indeed, the literature on mood and cog-

nition has generally shown that poorernition has generally shown that poorer

cognitive status is associated with worsecognitive status is associated with worse

quality of life in patients with depression.quality of life in patients with depression.

These relationships are true whether theThese relationships are true whether the

sample of interest is patients with depres-sample of interest is patients with depres-

sion secondary to dementia (Pearsonsion secondary to dementia (Pearson et alet al,,

1989) or patients with primary depression1989) or patients with primary depression

and secondary cognitive dysfunctionand secondary cognitive dysfunction

(McCall & Dunn, 2003). These observa-(McCall & Dunn, 2003). These observa-

tions suggest that the cognitive side-effectstions suggest that the cognitive side-effects

of ECT should limit any beneficial anti-of ECT should limit any beneficial anti-

depressant effect on quality of life. How-depressant effect on quality of life. How-

ever, we and others have previouslyever, we and others have previously

shown that ECT results in a net improve-shown that ECT results in a net improve-

ment in function and quality of life for ament in function and quality of life for a

period of at least 1 year after treatmentperiod of at least 1 year after treatment

(McCall(McCall et alet al, 2001; Casey, 2001; Casey et alet al, 1996)., 1996).

We have therefore examined the simul-We have therefore examined the simul-

taneous, respective contributions of antide-taneous, respective contributions of antide-

pressant efficacy and cognitive side-effectspressant efficacy and cognitive side-effects

to the changes in function and quality ofto the changes in function and quality of

life in patients given ECT. We began withlife in patients given ECT. We began with

the hypothesis that antidepressant efficacythe hypothesis that antidepressant efficacy

would be associated with improvement inwould be associated with improvement in

function and quality of life, whereas cogni-function and quality of life, whereas cogni-

tive side-effects would be associated with ative side-effects would be associated with a

dampening of function and quality of life indampening of function and quality of life in

patients treated with ECT.patients treated with ECT.

METHODMETHOD

Study sampleStudy sample

The sample was recruited from patientsThe sample was recruited from patients

with major depressive episode diagnosedwith major depressive episode diagnosed

on the basis of a structured interviewon the basis of a structured interview

(Ventura(Ventura et alet al, 1998). Written informed, 1998). Written informed

consent was obtained after a completeconsent was obtained after a complete

description of the study had been given todescription of the study had been given to

the participants, and the protocol wasthe participants, and the protocol was

approved by the local institutional reviewapproved by the local institutional review

board. Participants were at least 18 yearsboard. Participants were at least 18 years

old, with no history of schizophrenia orold, with no history of schizophrenia or

schizoaffective disorder, active substanceschizoaffective disorder, active substance

misuse, learning disability or neurologicalmisuse, learning disability or neurological

illness; their Mini-Mental State Examin-illness; their Mini-Mental State Examin-

ation (MMSE; Folsteination (MMSE; Folstein et alet al, 1975) scores, 1975) scores

were 18 or over. No patient had receivedwere 18 or over. No patient had received

ECT during the previous 4 months. Base-ECT during the previous 4 months. Base-

line scores on the 21-item Hamilton Ratingline scores on the 21-item Hamilton Rating

Scale for Depression (HRSD; Hamilton,Scale for Depression (HRSD; Hamilton,

1960) were 20 or over. The adequacy of1960) were 20 or over. The adequacy of

antidepressant drug therapy during theantidepressant drug therapy during the

current major depressive episode was deter-current major depressive episode was deter-

mined using a dichotomised rating scalemined using a dichotomised rating scale

(adequate treatment(adequate treatment v.v. inadequate treat-inadequate treat-

ment) (Prudicment) (Prudic et alet al, 1996; McCall, 1996; McCall et alet al,,

19991999aa; Sackeim, 2001). Antidepressants,; Sackeim, 2001). Antidepressants,

anticonvulsants and lithium were discon-anticonvulsants and lithium were discon-

tinued prior to the first ECT session andtinued prior to the first ECT session and

benzodiazepines were tapered to 4mg orbenzodiazepines were tapered to 4mg or

less per day of lorazepam or its equivalent.less per day of lorazepam or its equivalent.

Participants received open treatment withParticipants received open treatment with

antidepressant medication during theantidepressant medication during the

month-long period of observation aftermonth-long period of observation after

ECT, with the choice of medication deter-ECT, with the choice of medication deter-

mined by the attending physician.mined by the attending physician.

ProcedureProcedure

Right unilateral electrode placementRight unilateral electrode placement

followed the d’Elia position, whereas bilat-followed the d’Elia position, whereas bilat-

eral placement was in the frontotemporaleral placement was in the frontotemporal

position (D’Elia & Raotma, 1975).position (D’Elia & Raotma, 1975).

Electrode placement was randomly as-Electrode placement was randomly as-

signed. A MECTA SRI device (MECTAsigned. A MECTA SRI device (MECTA

Corp., Tualatin, Oregon, USA) deliveredCorp., Tualatin, Oregon, USA) delivered

the constant current, bidirectional briefthe constant current, bidirectional brief

pulse. Seizure threshold was estimated inpulse. Seizure threshold was estimated in

all patients at the first therapy session, withall patients at the first therapy session, with

an approximately 50% increment change atan approximately 50% increment change at

each subsequent session. Patients with righteach subsequent session. Patients with right
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unilateral placement received a stimulus 8unilateral placement received a stimulus 8

times their initial seizure threshold at thetimes their initial seizure threshold at the

second and subsequent treatment sessions,second and subsequent treatment sessions,

while patients in the bilateral placementwhile patients in the bilateral placement

group received a stimulus 1.5 times theirgroup received a stimulus 1.5 times their

seizure threshold at the second and subse-seizure threshold at the second and subse-

quent treatment sessions. Additional detailsquent treatment sessions. Additional details

of ECT technique can be found elsewhereof ECT technique can be found elsewhere

(McCall(McCall et alet al, 2002, 2002aa). The total number). The total number

of treatments was determined by the wardof treatments was determined by the ward

psychiatrist, who was masked to thepsychiatrist, who was masked to the

patients’ randomisation status.patients’ randomisation status.

Depression severity andDepression severity and
response criteriaresponse criteria

Patients provided a self-report of depres-Patients provided a self-report of depres-

sion severity with the Beck Depressionsion severity with the Beck Depression

Inventory (BDI; BeckInventory (BDI; Beck et alet al, 1988), and a, 1988), and a

trained rater masked to patient status mea-trained rater masked to patient status mea-

sured depression severity with the 21-itemsured depression severity with the 21-item

HRSD following a semi-structured inter-HRSD following a semi-structured inter-

view. The HRSD was completed 1–3 daysview. The HRSD was completed 1–3 days

prior to the first ECT session, 24 h afterprior to the first ECT session, 24 h after

each mid-course session, 1–2 days aftereach mid-course session, 1–2 days after

the last session, and 2 weeks and 4 weeksthe last session, and 2 weeks and 4 weeks

after the last session. The BDI was com-after the last session. The BDI was com-

pleted before and immediately after thepleted before and immediately after the

course of therapy, and at 2 weeks and 4course of therapy, and at 2 weeks and 4

weeks after the last session. Antidepressantweeks after the last session. Antidepressant

response was defined as a decrease of atresponse was defined as a decrease of at

least 60% in HRSD scores and a final scoreleast 60% in HRSD scores and a final score

of 12 or less after completion of theof 12 or less after completion of the

therapy. Relapse among the responderstherapy. Relapse among the responders

was defined as a 50% increase in HRSDwas defined as a 50% increase in HRSD

scores from the end of therapy and anscores from the end of therapy and an

HRSD score of 14 or more at both the 2-HRSD score of 14 or more at both the 2-

week and the 4-week intervals.week and the 4-week intervals.

Cognitive assessmentCognitive assessment

Cognition was assessed 1–3 days prior toCognition was assessed 1–3 days prior to

ECT, 1–2 days after the course of ECTECT, 1–2 days after the course of ECT

and at 2 and 4 weeks after ECT by aand at 2 and 4 weeks after ECT by a

masked rater. Global cognition was evalu-masked rater. Global cognition was evalu-

ated with the MMSE. Retrograde autobio-ated with the MMSE. Retrograde autobio-

graphical memory was measured with thegraphical memory was measured with the

Personal Memory Questionnaire (McElhi-Personal Memory Questionnaire (McElhi-

neyney et alet al, 1995). Anterograde amnesia for, 1995). Anterograde amnesia for

verbal memory function was assessed withverbal memory function was assessed with

the Rey Auditory Verbal Learning Testthe Rey Auditory Verbal Learning Test

(Ryan(Ryan et alet al, 1986) with a 20min delay, 1986) with a 20min delay

(RAVLT–DR). Anterograde amnesia for(RAVLT–DR). Anterograde amnesia for

figural memory function was tested withfigural memory function was tested with

the Rey Complex Figure Test (Recall Phase)the Rey Complex Figure Test (Recall Phase)

with a 20min delay (RCFT–DR; Spreen &with a 20min delay (RCFT–DR; Spreen &

Strauss, 1991).Strauss, 1991).

Function and quality of lifeFunction and quality of life

Function was measured with an instrumen-Function was measured with an instrumen-

tal activities of daily living (IADL) scale andtal activities of daily living (IADL) scale and

an activities of daily living scale, thean activities of daily living scale, the

Personal Self-Maintenance Scale (PSMS;Personal Self-Maintenance Scale (PSMS;

Lawton & Brody, 1969). The IADL scaleLawton & Brody, 1969). The IADL scale

has been shown to be sensitive to changehas been shown to be sensitive to change

in this sample and to demonstrate good re-in this sample and to demonstrate good re-

liability between patients and their care-liability between patients and their care-

givers, with a correlation of 0.95 for thegivers, with a correlation of 0.95 for the

change scores (McCallchange scores (McCall et alet al, 2002, 2002bb). Qual-). Qual-

ity of life was assessed with the Daily Livingity of life was assessed with the Daily Living

and Role Functioning (DLRF) sub-scaleand Role Functioning (DLRF) sub-scale

and the Relationship to Self and Othersand the Relationship to Self and Others

(RSO) sub-scale of the Basis-32 instrument(RSO) sub-scale of the Basis-32 instrument

(Eisen(Eisen et alet al, 1994)., 1994).

StatisticsStatistics

Means are reported with standard devia-Means are reported with standard devia-

tions. The means of continuous variablestions. The means of continuous variables

were compared withwere compared with tt tests or adjustedtests or adjusted

analyses of variance. Frequency distri-analyses of variance. Frequency distri-

butions were compared with thebutions were compared with the ww22 statistic.statistic.

Models of the change in function andModels of the change in function and

quality of life were created for the 2-weekquality of life were created for the 2-week

and 4-week post-ECT time points, com-and 4-week post-ECT time points, com-

pared with the pre-ECT baseline. A totalpared with the pre-ECT baseline. A total

of eight linear regression models wereof eight linear regression models were

created (DLRF, RSO, IADL and PSMScreated (DLRF, RSO, IADL and PSMS

scores at both 2 weeks and 4 weeks). Allscores at both 2 weeks and 4 weeks). All

measurements within the models weremeasurements within the models were

expressed as the percentage change fromexpressed as the percentage change from

baseline, with the exception of age andbaseline, with the exception of age and

gender. Predictor variables were initiallygender. Predictor variables were initially

handled as block variables. Age and genderhandled as block variables. Age and gender

were grouped as the block variable ‘demo-were grouped as the block variable ‘demo-

graphic’, the BDI and HRSD scores weregraphic’, the BDI and HRSD scores were

grouped as the block variable ‘mood’ andgrouped as the block variable ‘mood’ and

the MMSE, RAVLT–DR, RCFT–DR andthe MMSE, RAVLT–DR, RCFT–DR and

autobiographical memory measures wereautobiographical memory measures were

grouped as ‘cognitive’. The models all fitgrouped as ‘cognitive’. The models all fit

the general formula (Function/QOL)the general formula (Function/QOL)¼
((aa++bb11 demographic+demographic+bb22 mood+mood+bb33 cognitive).cognitive).

If the overall model was significant, weIf the overall model was significant, we

then examined which of the block variablesthen examined which of the block variables

was significant. Finally, only if a blockwas significant. Finally, only if a block

variable was significant did we examinevariable was significant did we examine

the component variables of the block to testthe component variables of the block to test

their significance within the full model andtheir significance within the full model and

within univariate regressions. Statisticalwithin univariate regressions. Statistical

significance was accepted forsignificance was accepted for aa set atset at

0.05. All tests were two-sided.0.05. All tests were two-sided.

RESULTSRESULTS

Participants allocated to bilateral or rightParticipants allocated to bilateral or right

unilateral electrode placement were similar,unilateral electrode placement were similar,

and the groups were not significantly differ-and the groups were not significantly differ-

ent in age, gender, educational attainment,ent in age, gender, educational attainment,

adequacy of antidepressant medicationadequacy of antidepressant medication

therapy at all time points, pre-treatmenttherapy at all time points, pre-treatment

severity of depressive symptoms, durationseverity of depressive symptoms, duration

of the current episode, number of priorof the current episode, number of prior

depressive episodes and age at onset of thedepressive episodes and age at onset of the

first depressive episode. Similarly, therefirst depressive episode. Similarly, there

was no statistically or clinically significantwas no statistically or clinically significant

between-group difference for antidepres-between-group difference for antidepres-

sant response or cognitive side-effects atsant response or cognitive side-effects at

any time point (McCallany time point (McCall et alet al, 2002, 2002aa; Table; Table

1). We therefore pooled the results from1). We therefore pooled the results from

both groups for all subsequent analysis. Inboth groups for all subsequent analysis. In

general, prior to ECT, participants weregeneral, prior to ECT, participants were

severely depressed, had minimal cognitiveseverely depressed, had minimal cognitive

dysfunction and had significant deficitsdysfunction and had significant deficits

in quality of life and functional statusin quality of life and functional status

(Table 2).(Table 2).

Sixty-two patients (81%) met our defi-Sixty-two patients (81%) met our defi-

nition of ‘adequate treatment’ prior tonition of ‘adequate treatment’ prior to

ECT, and 39 (55%) and 47 (70%) metECT, and 39 (55%) and 47 (70%) met

the definition at 2 weeks and 4 weeks,the definition at 2 weeks and 4 weeks,

respectively (Prudicrespectively (Prudic et alet al, 1996). Prescribed, 1996). Prescribed

antidepressant regimens at 2 weeks includedantidepressant regimens at 2 weeks included

selective serotonin reuptake inhibitors (17selective serotonin reuptake inhibitors (17

patients); venlafaxine (13 papatients); venlafaxine (13 patients), atypicaltients), atypical

antidepressants (bupropion, mirtazapine orantidepressants (bupropion, mirtazapine or

nefazodone; 22 patients), tricyclic anti-nefazodone; 22 patients), tricyclic anti-

depressants (12 patients, includingdepressants (12 patients, including 3 on3 on

lithium) and monoamine oxidase inhibitorslithium) and monoamine oxidase inhibitors

(2 patients). The antidepressant regimens at(2 patients). The antidepressant regimens at

4 weeks were similar.4 weeks were similar.

Forty-one participants from the fullForty-one participants from the full

sample of 77 patients had complete datasample of 77 patients had complete data

for every variable at every time point. Miss-for every variable at every time point. Miss-

ing data from the other 36 patients were as-ing data from the other 36 patients were as-

sumed to be missing at random; thereforesumed to be missing at random; therefore

imputation techniques were not employed.imputation techniques were not employed.

Pre–post difference scores and regressionPre–post difference scores and regression

models were examined for both all avail-models were examined for both all avail-

able data (full data-set) and for the 41able data (full data-set) and for the 41

participants with a complete data-set.participants with a complete data-set.

Statistical inference was the same for bothStatistical inference was the same for both
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Table1Table1 Demographic and clinical features of theDemographic and clinical features of the

samplesample

Age, years: mean (s.d.)Age, years: mean (s.d.) 57.3 (16.4)57.3 (16.4)

Gender (male/female),Gender (male/female), nn//nn 49/2849/28

Educational attainment, years:Educational attainment, years:

mean (s.d.)mean (s.d.)

12.7 (3.5)12.7 (3.5)

In-patients/out-patients,In-patients/out-patients, nn//nn 71/671/6

Electrode placementElectrode placement

Right unilateral,Right unilateral, nn 4040

Bilateral,Bilateral, nn 3737

Duration of index MDE, weeks:Duration of index MDE, weeks:

mean (s.d.)mean (s.d.)

25.0 (20.3)25.0 (20.3)

Number of prior MDEs: mean (s.d.)Number of prior MDEs: mean (s.d.) 2.6 (1.7)2.6 (1.7)

Age at onset of first MDE, years:Age at onset of first MDE, years:

mean (s.d.)mean (s.d.)

37.9 (17.6)37.9 (17.6)

MDE, major depressive episode.MDE, major depressive episode.
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the full data-set and the complete data-set;the full data-set and the complete data-set;

therefore, results are presented only fortherefore, results are presented only for

the full data-set.the full data-set.

The immediate post-ECT responderThe immediate post-ECT responder

rate was 66%, with 37% of the respondersrate was 66%, with 37% of the responders

relapsing within the first month after ECT.relapsing within the first month after ECT.

The sample showed improvement in everyThe sample showed improvement in every

measure of mood, cognition, quality ofmeasure of mood, cognition, quality of

life and function at both the 2-week andlife and function at both the 2-week and

4-week time points, except for the auto-4-week time points, except for the auto-

biographical memory test (which is onlybiographical memory test (which is only

designed to reveal memory loss, notdesigned to reveal memory loss, not

improvement). Further, the change in theimprovement). Further, the change in the

nine variables showing improvement wasnine variables showing improvement was

statistically significant, except for thestatistically significant, except for the

RAVLT–DR (Table 2).RAVLT–DR (Table 2).

Although most patients experiencedAlthough most patients experienced

improved quality of life and function atimproved quality of life and function at

the 2-week and 4-week assessments, a fewthe 2-week and 4-week assessments, a few

had worse scores. There were 70 patientshad worse scores. There were 70 patients

who had complete scores for baseline andwho had complete scores for baseline and

2-week measures of DLRF, RSO, IADL2-week measures of DLRF, RSO, IADL

and PSMS, including 3, 8, 14 and 12 pa-and PSMS, including 3, 8, 14 and 12 pa-

tients who had worse scores on the respec-tients who had worse scores on the respec-

tive scales. There were 67 patients who hadtive scales. There were 67 patients who had

complete scores for baseline and 4-weekcomplete scores for baseline and 4-week

measures of DLRF, RSO, IADL and PSMS,measures of DLRF, RSO, IADL and PSMS,

including 3, 8, 6 and 8 who had worseincluding 3, 8, 6 and 8 who had worse

scores, respectively. Compared with pa-scores, respectively. Compared with pa-

tients with improved quality of life andtients with improved quality of life and

function, patients with worse quality of lifefunction, patients with worse quality of life

or function scores had lower baselineor function scores had lower baseline

HRSD and RCFT–DR scores, greaterHRSD and RCFT–DR scores, greater

decrementsdecrements in retrograde memory and lessin retrograde memory and less

improvement in HRSD score.improvement in HRSD score.

All of the models of the change inAll of the models of the change in

DLRF and RSO scores were highly signifi-DLRF and RSO scores were highly signifi-

cant, and mood was the only significantcant, and mood was the only significant

block variable (Table 3). Fractionation ofblock variable (Table 3). Fractionation of

the ‘mood’ block revealed that only thethe ‘mood’ block revealed that only the

HRSD was statistically related to DLRFHRSD was statistically related to DLRF

or RSO when the HRSD and BDI measuresor RSO when the HRSD and BDI measures

were both present in the models. Reduc-were both present in the models. Reduc-

tions in depression severity were associatedtions in depression severity were associated

with reductions in deficits in DLRF andwith reductions in deficits in DLRF and

RSO.RSO.

The significant model of function wasThe significant model of function was

IADL at 2 weeks after ECT. ‘Cognitive’IADL at 2 weeks after ECT. ‘Cognitive’

was the only block variable that was signif-was the only block variable that was signif-

icant within that model. Further fractiona-icant within that model. Further fractiona-

tion of ‘cognitive’ showed that only thetion of ‘cognitive’ showed that only the

change in the MMSE score was related tochange in the MMSE score was related to

the change in IADL score at 2 weeksthe change in IADL score at 2 weeks

((rr¼0.3,0.3, PP550.05;0.05; nn¼67). The contribution67). The contribution

of the MMSE to the variance of IADL scoreof the MMSE to the variance of IADL score

could not be explained away as a confoundcould not be explained away as a confound

of mood, as the change in MMSE score andof mood, as the change in MMSE score and

the change in the HRSD score at 2 weeksthe change in the HRSD score at 2 weeks

were not related (were not related (rr¼770.1,0.1, PP¼0.38;0.38; nn¼69).69).

DISCUSSIONDISCUSSION

A key finding of this study is that patients’A key finding of this study is that patients’

quality of life and function are improved asquality of life and function are improved as

early as 2 weeks after the completion ofearly as 2 weeks after the completion of

ECT. We have previously reported thatECT. We have previously reported that

function and quality of life improve afterfunction and quality of life improve after

ECT, and to a greater extent than inECT, and to a greater extent than in

medication-treated patients, but in thatmedication-treated patients, but in that

study the first measurement was taken atstudy the first measurement was taken at

4 weeks after ECT (McCall4 weeks after ECT (McCall et alet al, 2001)., 2001).

The relevance of our findings is under-The relevance of our findings is under-

scored by our prior report that functionscored by our prior report that function

and quality of life measures appear to beand quality of life measures appear to be

key indicators for the use of ECT inkey indicators for the use of ECT in

depressed patients (McCalldepressed patients (McCall et alet al, 1999, 1999bb),),

and that improvement in these domains isand that improvement in these domains is
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Table 2Table 2 Changes in mood, cognition, quality of life and function for the full data-setChanges in mood, cognition, quality of life and function for the full data-set

MeasureMeasure Change from baselineChange from baseline

Baseline scoresBaseline scores 2 weeks after ECT (%)2 weeks after ECT (%) 4 weeks after ECT (%)4 weeks after ECT (%)

MeanMean (s.d.)(s.d.) nn MeanMean (s.d.)(s.d.) nn11 MeanMean (s.d.)(s.d.) nn11

HRSDHRSD22 28.928.9 (4.9)(4.9) 7777 7744.144.1 (26.7)***(26.7)*** 7070 7745.745.7 (29.4)***(29.4)*** 6161

BDIBDI22 34.134.1 (10.7)(10.7) 7474 7740.940.9 (76.1)***(76.1)*** 6969 7747.247.2 (54.2)***(54.2)*** 6666

MMSEMMSE33 27.427.4 (2.9)(2.9) 7777 3.23.2 (10.8)*(10.8)* 6969 4.94.9 (11.2)**(11.2)** 5959

RAVLT^DRRAVLT^DR44 6.46.4 (4.0)(4.0) 7474 40.140.1 (160.7)(160.7) 6262 48.848.8 (175.8)(175.8) 5353

RCFT^DRRCFT^DR44 13.713.7 (8.7)(8.7) 7171 52.952.9 (123.1)***(123.1)*** 5656 65.965.9 (124.8)***(124.8)*** 4949

AutobiographicalAutobiographical 47.047.0 (15.1)(15.1) 7575 7720.020.0 (12.6)***(12.6)*** 7070 7715.015.0 (13.1)***(13.1)*** 6666

DLRFDLRF22 3.03.0 (0.7)(0.7) 7575 7746.846.8 (33.9)***(33.9)*** 7070 7752.452.4 (39.9)***(39.9)*** 6767

RSORSO22 2.32.3 (1.0)(1.0) 7575 7746.146.1 (58.9)***(58.9)*** 7070 7752.452.4 (44.3)***(44.3)*** 6767

IADLIADL33 20.220.2 (5.1)(5.1) 7676 17.817.8 (33.3)***(33.3)*** 7070 29.029.0 (38.9)***(38.9)*** 6767

PSMSPSMS33 27.427.4 (2.7)(2.7) 7676 5.65.6 (14.2)**(14.2)** 7171 5.65.6 (14.0)**(14.0)** 6767

BDI, Beck Depression Inventory; DLRF,Daily Living and Role Function sub-scale; ECT, electroconvulsive therapy;BDI, Beck Depression Inventory; DLRF, Daily Living and Role Function sub-scale; ECT, electroconvulsive therapy;
HRSD,Hamilton Rating Scale for Depression; IADL, Instrumental Activities of Daily Living; MMSE,Mini-Mental StateHRSD,Hamilton Rating Scale for Depression; IADL, Instrumental Activities of Daily Living; MMSE,Mini-Mental State
Examination; PSMS, Personal Self-Maintenance Scale; RAVLT̂ DR,Rey Auditory Verbal LearningTest, Delayed Recall;Examination; PSMS, Personal Self-Maintenance Scale; RAVLT̂ DR, Rey Auditory Verbal LearningTest,Delayed Recall;
RCFT̂ DR, Rey Complex FigureTest,Delayed Recall; RSO, Relationship to Self and Others sub-scale.RCFT̂ DR,Rey Complex FigureTest, Delayed Recall; RSO, Relationship to Self and Others sub-scale.
1. Number of pairs available.1. Number of pairs available.
2. Lower scores are better.2. Lower scores are better.
3. Higher scores are better.3. Higher scores are better.
4. Number of elements recalled after 20min delay.4. Number of elements recalled after 20min delay.
5. Number of personalmemory items reported.5. Number of personalmemory items reported.
**PP550.05, **0.05, **PP550.01, ***0.01, ***PP550.0001; paired0.0001; paired tt-test follow-up value-test follow-up value v.v. baseline.baseline.

Table 3Table 3 Determinants of quality of life and functionDeterminants of quality of life and function

ModelModel OverallOverall

FF

(d.f.)(d.f.) PartialPartial FF

DDDemographicDemographic DDMoodMood DDCognitiveCognitive

DDDLRFDLRF

At 2 weeksAt 2 weeks 7.3***7.3*** 8,438,43 0.30.3 17.3***17.3*** 0.80.8

At 4 weeksAt 4 weeks 7.2***7.2*** 8,338,33 0.30.3 17.4***17.4*** 0.20.2

DDRSORSO

At 2 weeksAt 2 weeks 7.9***7.9*** 8,438,43 0.40.4 18.6***18.6*** 0.40.4

At 4 weeksAt 4 weeks 5.4***5.4*** 8,338,33 0.50.5 14.3***14.3*** 0.20.2

DDIADLIADL

At 2 weeksAt 2 weeks 3.1**3.1** 8,428,42 2.02.0 1.21.2 2.6*2.6*

At 4 weeksAt 4 weeks 1.21.2 8,338,33 0.20.2 0.10.1 1.61.6

DDPSMSPSMS

At 2 weeksAt 2 weeks 1.11.1 8,428,42 0.60.6 3.53.5 0.40.4

At 4 weeksAt 4 weeks 0.60.6 8,338,33 0.40.4 0.30.3 0.60.6

DLRF,Daily Living and Role Function sub-scale; IADL; Instrumental Activities of Daily Living; RSO,Relationship to SelfDLRF,Daily Living and Role Function sub-scale; IADL; Instrumental Activities of Daily Living; RSO,Relationship to Self
and Others sub-scale; PSMS, Personal Self-Maintenance Scale.and Others sub-scale; PSMS, Personal Self-Maintenance Scale.
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sustained for up to 1 year in patients treatedsustained for up to 1 year in patients treated

with ECT (Caseywith ECT (Casey et alet al, 1996; McCall, 1996; McCall et alet al,,

20012001).).

The change in our quality of lifeThe change in our quality of life

measures (DLRF and RSO) was related tomeasures (DLRF and RSO) was related to

change in mood. This is consistent withchange in mood. This is consistent with

earlier cross-sectional and longitudinal dataearlier cross-sectional and longitudinal data

which showed that mood, not cognition,which showed that mood, not cognition,

was related to these two variables (McCallwas related to these two variables (McCall

et alet al, 1999, 1999aa, 2001; McCall & Dunn, 2003)., 2001; McCall & Dunn, 2003).

The finding that only the change in HRSDThe finding that only the change in HRSD

score, not the change in BDI score, wasscore, not the change in BDI score, was

significantly related to change in qualitysignificantly related to change in quality

of life when both the HRSD and BDI wereof life when both the HRSD and BDI were

in the models may be explained by the usein the models may be explained by the use

of the HRSD to determine response statusof the HRSD to determine response status

to ECT. The decision to continue or stopto ECT. The decision to continue or stop

ECT was in part related to change in theECT was in part related to change in the

HRSD score, not the BDI score.HRSD score, not the BDI score.

Although our sample showed improve-Although our sample showed improve-

ment in both measures of function at thement in both measures of function at the

2-week and 4-week time points (Table 2),2-week and 4-week time points (Table 2),

our models could only predict the changeour models could only predict the change

in IADL at 2 weeks. Interestingly, changein IADL at 2 weeks. Interestingly, change

in IADL at 2 weeks was most closelyin IADL at 2 weeks was most closely

related to change in cognition, not mood.related to change in cognition, not mood.

In particular, improvement in the MMSE,In particular, improvement in the MMSE,

but not any of the specific memorybut not any of the specific memory

measures, was related to improvement inmeasures, was related to improvement in

IADL at 2 weeks. This is consistent withIADL at 2 weeks. This is consistent with

our earlier finding that baseline IADL func-our earlier finding that baseline IADL func-

tion in patients treated with ECT is relatedtion in patients treated with ECT is related

to the MMSE score but not to moodto the MMSE score but not to mood

(McCall & Dunn, 2003).(McCall & Dunn, 2003).

Given the extensive research on cogni-Given the extensive research on cogni-

tive deficits related to ECT, it may seemtive deficits related to ECT, it may seem

remarkable that our measures of globalremarkable that our measures of global

cognition, anterograde verbal memory andcognition, anterograde verbal memory and

anterograde figural memory showedanterograde figural memory showed

improvement at 2 weeks and 4 weeks afterimprovement at 2 weeks and 4 weeks after

ECT compared with the pre-therapy base-ECT compared with the pre-therapy base-

line. However, cognitive improvement withline. However, cognitive improvement with

ECT has been reported repeatedly over theECT has been reported repeatedly over the

past 40 years (Fink, 1979; Pisvejcpast 40 years (Fink, 1979; Pisvejc et alet al,,

1998). Cognitive problems may be an in-1998). Cognitive problems may be an in-

trinsic part of depressive illness (Wein-trinsic part of depressive illness (Wein-

gartnergartner et alet al, 1981; King, 1981; King et alet al, 1991), and, 1991), and

it is logical that treatment of depressionit is logical that treatment of depression

should be associated with improvement onshould be associated with improvement on

cognitive tests. Although the improvementcognitive tests. Although the improvement

on neuropsychological tests could be attrib-on neuropsychological tests could be attrib-

uted to a practice effect, it is equally likelyuted to a practice effect, it is equally likely

that it represents true improvement in cog-that it represents true improvement in cog-

nitive efficiency in patients whose cognitivenitive efficiency in patients whose cognitive

efficiency had been overtaxed by depres-efficiency had been overtaxed by depres-

sion. Similar findings of improved cogni-sion. Similar findings of improved cogni-

tion have been reported in stroke patientstion have been reported in stroke patients

recovering from depression (Narushimarecovering from depression (Narushima etet

alal, 2003) and in clinical trials of antidepres-, 2003) and in clinical trials of antidepres-

sant medication in primary depressionsant medication in primary depression

(Reynolds(Reynolds et alet al, 1987; Reifler, 1987; Reifler et alet al, 1989;, 1989;

NewhouseNewhouse et alet al, 2000; Cassano, 2000; Cassano et alet al,,

2002).2002).

This study has some limitations. TheThis study has some limitations. The

number of participants was small, and therenumber of participants was small, and there

were some missing data. Still, the resultswere some missing data. Still, the results

from the ‘all available’ (full) data-set ledfrom the ‘all available’ (full) data-set led

to the same inference as did the results ofto the same inference as did the results of

the complete data-set. Patients received nat-the complete data-set. Patients received nat-

uralistic treatment during follow-up with auralistic treatment during follow-up with a

wide range of antidepressant medications inwide range of antidepressant medications in

various dosages as prophylaxis against re-various dosages as prophylaxis against re-

lapse. It is unclear how medication statuslapse. It is unclear how medication status

might have affected mood, cognition, qual-might have affected mood, cognition, qual-

ity of life and function. Although the fol-ity of life and function. Although the fol-

low-up period was only a month long, thelow-up period was only a month long, the

mood, cognitive and neurophysiological ef-mood, cognitive and neurophysiological ef-

fects of ECT fade within weeks, perhapsfects of ECT fade within weeks, perhaps

with the exception of persistent autobiogra-with the exception of persistent autobiogra-

phical memory loss. Although autobiogra-phical memory loss. Although autobiogra-

phical memory did not figure into any ofphical memory did not figure into any of

our models during the first month of fol-our models during the first month of fol-

low-up, it might be more important tolow-up, it might be more important to

assessment of quality of life months afterassessment of quality of life months after

ECT.ECT.

In summary, ECT is associated with im-In summary, ECT is associated with im-

provement in quality of life, function,provement in quality of life, function,

mood, anterograde memory and globalmood, anterograde memory and global

cognitive status at 2 weeks and 4 weekscognitive status at 2 weeks and 4 weeks

after this therapy. Most patients experi-after this therapy. Most patients experi-

enced improvement in quality of life andenced improvement in quality of life and

function. Change in perceived quality of lifefunction. Change in perceived quality of life

seems to be most influenced by changes inseems to be most influenced by changes in

mood, whereas change in IADL functionmood, whereas change in IADL function

at 2 weeks was related to change in globalat 2 weeks was related to change in global

cognition. The results are consistent withcognition. The results are consistent with

the premise that ECT produces a netthe premise that ECT produces a net

improvement in health for most patients,improvement in health for most patients,

and should help fill in the knowledge gapand should help fill in the knowledge gap

that led to the restrictive guidance on thethat led to the restrictive guidance on the

use of ECT in the UK (National Instituteuse of ECT in the UK (National Institute

for Clinical Excellence, 2003).for Clinical Excellence, 2003).
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