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Summary 

 

This thesis comprises five clinical research studies.  

Study 1. Pilot randomised controlled trial: Ketamine vs midazolam for depression 

relapse prevention following successful electroconvulsive therapy (ECT), the KEEP-

WELL Trial (NCT02414932)  

The objective of this study was to conduct a randomised controlled pilot trial of a four-

week course of once-weekly ketamine or midazolam infusions for relapse prevention 

following ECT for depression to assess trial procedures for feasibility for a future 

definitive trial. Forty-three participants were recruited to a monitoring phase but only six of 

these were eligible and agreeable to randomised treatment. No participant completed the 

treatment protocol. The study found that the trial protocol is not feasible and therefore not 

suitable for a definitive trial. Future studies could consider open-label treatment, 

recruitment of participants who live very nearby.  

 

Study 2. Prospective cohort study: Effects of mood and time on autobiographical 

memory before and after electroconvulsive therapy for depression 

This study aimed to examine performance on the full Kopelman Autobiographical Memory 

Interview in severely depressed patients (n=27) before and after a course of ECT and to 

compare this with the performance of healthy controls (n=72) before and after a 4-week 

interval. I found that autobiographical memory is profoundly impaired in depressed people 

and that the Kopelman Autobiographical Memory Interview is likely not adequately 

sensitive to change to identify any overall change in autobiographical memory 

performance after ECT.  

 



v 

Study 3. Prospective cohort study: Effect of personality disorder on response to ECT 

for depression: a prospective cohort study 

The aim of this study was to assess for association between scores on the brief personality 

screening tool, the self-reported Standardised Assessment of Personality – Abbreviated 

Scale (SAPAS) and response to ECT among patients with unipolar major depressive 

disorder (n=49). I found that while the presence of likely personality disorder on the 

SAPAS was associated with lower ECT response rate, it is unlikely to contribute to 

cognitive impairment.    

 

Study 4. Prospective cohort study: Childhood trauma and response to ECT for 

depression: a prospective cohort study 

This study aimed to examine report of childhood trauma and recent trauma in a severely 

depressed population referred for ECT (n=44) and assess for association between presence 

of childhood or recent trauma and response to ECT. I found that both childhood and recent 

trauma were common in depressed people having ECT and that the presence of childhood 

trauma is associated with reduced response rate to ECT. 

 

Study 5. Retrospective chart review: Involuntary and voluntary electroconvulsive 

therapy: a case-control study 

In this study I compared courses of involuntary ECT (n=48) with matched voluntary ECT 

courses (n=96) in terms of clinical and demographic factors, treatment requirements, and 

outcomes. I found that the groups were similar in many respects and results of clinical ECT 

research can therefore be generalised to people having involuntary ECT.  
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1. Background  

1.1 Depression 

1.1.1 Impact and aetiology  

Depression is the single largest contributor to global disability (7.5% of all years lived with 

disability in 2015) (World Health Organisation, 2017). The total number of people with 

depression globally was estimated at over 300 million in 2015 (World Health Organisation, 

2017). Lost productivity, lost educational attainment, and the cost of provision of care both 

in the community and in inpatient units combine to make depression the most costly 

European brain disorder, accounting for 1% of the total European economy (Wittchen et 

al., 2011). Local population-based surveys showed that 8% of people in Ireland reported 

experiencing symptoms of at least moderate depression within the previous two weeks 

(Central Statistics Office, 2015). Risk of depression is increased by poverty, 

unemployment, stressful life events such as bereavement, medical illness and substance 

use (World Health Organisation, 2017). Research suggesting that the natural history of 

depression is such that untreated episodes may resolve within two months to one year is 

outdated (Lehmann, 1983) as depression is now treated on identification and modern 

estimates of the duration of untreated episodes is unavailable. The consequences of 

untreated depression include not only familial and societal burden imposed by impairment 

in social, occupational and educational functioning, but also risks of self-neglect, poor 

nutrition, experience of violence, and self-harm or suicide. In Ireland, although recent 

provisional data suggest the suicide rate is decreasing, suicide remains a public health 

concern, with a rate of 8.2 deaths by suicide per 100,000 population in 2016 (Central 

Statistics Office, 2017). 

Mortality in people with mental illness is unacceptably high. In high-income countries 

people with mental disorders including depression die 15-20 years earlier than those in the 

general population (Thornicroft 2011, Wahlbeck et al. 2011). Not only is mortality greater 
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among people with mental illness, but the presence of depression increases cardiac 

mortality in patients with coronary heart disease (Penninx et al. 2001). Both the presence 

and severity of depression predict higher mortality in people with cancer diagnoses 

(Pinquart and Duberstein 2010).  

There are many theories about the aetiology of depression, which is not yet fully 

understood. It seems certain that multiple interacting genetic and environmental factors 

influence the onset of the illness (Goldberg, 2006). There is strong evidence for both the 

monoamine hypothesis (Krishnan and Nestler, 2008) the hypothalamic-pituitary-adrenal 

axis dysfunction hypothesis (Pariante and Lightman, 2008), and the neurotrophic 

hypothesis (Hayley et al., 2005). There is also growing evidence of the role of 

inflammation (Kiecolt-Glaser et al., 2015), the influence of gut microbiota (Dinan and 

Cryan, 2012) and, to a lesser extent, micro-RNAs (Kolshus et al., 2014). The discovery of 

ketamine as a rapid-acting antidepressant (Berman et al., 2000) partly drove the advent of 

the neurotrophic hypothesis of depression, discussed below.  

 

1.1.2 Diagnosis of depression  

Depression is clinically diagnosed based on report or observation of characteristic 

symptoms. Two diagnostic classification systems for psychiatric disorders are available 

and in use - the International Classification of Diseases (tenth version, ICD-10, World 

Health Organisation) and the Diagnostic and Statistical Manual of Mental Disorders 

(American Psychiatric Association). In practice, clinicians informally apply diagnostic 

criteria at interview for routine diagnosis of depression, but for research purposes, 

structured interviews for diagnosis are available, such as the Structured Clinical Interview 

for Diagnosis of DSM-IV Disorders (SCID). Both ICD-10 and DSM criteria emphasise the 

primacy of pervasive depressed mood but have various other criteria for diagnosis. DSM-

IV criteria require a change in baseline mood or new anhedonia maintained over a period 
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of two weeks and associated with impaired function as well as at least five of nine possible 

emotional, cognitive and biological symptoms of depression. These include appetite and 

weight change, change in sleeping pattern, loss of energy, poor concentration, guilt, and 

thoughts of death or suicide. These symptoms must not be better accounted for by a 

substance or medical disorder. The fifth edition of the DSM was released in 2013. 

 

1.1.3 Treatment of depression 

Evidence-based treatment options for depression include pharmacological, psychological 

and physical treatments (such as ECT). For mild depressive symptoms, exercise and other 

lifestyle measures such as stress reduction may suffice (Krogh et al., 2011). For people 

with a chronic health problem, low-intensity psychosocial or psychotherapeutic 

interventions (in particular, cognitive behavioural therapy, CBT), are the first 

recommended intervention (National Institute for Health and Care Excellence, 2016).  

For those with moderate depressive symptoms that do not respond to lifestyle or low-

intensity interventions, general practitioners are advised to commence antidepressant 

treatment with an agent based on patient choice (National Institute for Health and Care 

Excellence, 2016). Ideally, a combination of psychological and pharmacological 

approaches could be offered. Tertiary care with psychiatry services is less frequently 

indicated, and admission to an inpatient unit even less so. There are currently 2791 adult 

psychiatry inpatient beds in Ireland to serve a population of 4,588,252 (Mental Health 

Commission, 2016). In 2015, depressive disorders accounted for 27% of all inpatient 

psychiatric admissions (Health Research Board, 2016). Those who do require inpatient 

admission are likely to present with severe depressive symptoms such as psychotic 

features, psychomotor retardation, suicidality or physical deterioration. Rarely, people with 

treatment-resistant depression who do not have severe symptoms but require multiple 

medication changes or ECT may be admitted to facilitate treatment.  
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Pharmacological options for treatment of depression are limited by latency of effect, side 

effects, and limited response rates (O’Leary et al., 2015). Unfortunately, up to 60% of 

people may have an inadequate response to the first pharmacological intervention for 

depression (Fava, 2003). Partial response is associated with poorer overall outcomes 

including higher risk of relapse (Judd et al., 1998). The likelihood of remission drops 

substantially with each failed treatment step. For those who fail to respond to two anti-

depressants, the likelihood of response is only 13.7% (Rush et al., 2006). Therefore, there 

is a pressing need for antidepressant treatments with a higher likelihood of initial response 

(O’Leary et al., 2015).  

 

1.1.4 Depression relapse prevention 

Over 50% of those who experience one depressive episode will have further episodes, with 

an average of 5-9 episodes per lifetime (Kessler et al., 2003). The first six months after 

remission represent the highest-risk period, with average time to relapse of only 3.5 

months (Rush et al., 2006). Meta-analysed data from 4410 trial participants showed that 

continuation pharmacotherapy following successful acute treatment for depression reduced 

the odds of relapse by 70% (95% CI 62–78) (Geddes et al., 2004). There are only limited 

data beyond 12 months and little evidence to guide treatment discontinuation. In addition, 

the treatment benefit for an individual is unclear as this will depend on their individual risk 

of relapse, and many participants discontinued antidepressant treatment during the meta-

analysed trials (Geddes et al., 2004). Therefore, for clinicians and patients, the best choice 

and optimum duration of continuation therapy remain obscure. Even with treatment, 

relapse rates are still too high, making depression relapse prevention an urgent clinical 

research question.   
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1.2 Electroconvulsive therapy for depression 

1.2.1 Evidence base for use of electroconvulsive therapy for depression 

Electroconvulsive therapy (ECT) is the most acutely effective treatment for treatment-

resistant depression and can be life-saving (UK ECT Review Group, 2003). Of those 

described above, who experience non-response or partial response after two 

antidepressants, 44-70% can achieve remission with ECT (UK ECT Review Group. 2003, 

Eranti et al., 2003, Prudic et al., 1996). The Consortium for Research in ECT (CORE) 

reported a 75% remission rate among depressed patients with thrice-weekly ECT, the vast 

majority of which occurred in the first four weeks of treatment (Husain et al., 2004). A 

landmark meta-analysis reported a standardised effect size of -0.91 (95% CI -1.27 to -0.54) 

for ECT compared to sham ECT (256 patients), and an effect size of -0.80 (95% CI -1.29 

to -0.29) for ECT compared to antidepressant pharmacotherapy (1144 patients) (UK ECT 

Review Group, 2003).  

The National Institute for Health and Clinical Excellence (NICE) recommends the use of 

ECT for fast and short-term improvement of severe symptoms after all other treatment 

options have failed in severe depressive illness, a prolonged or severe episode of mania, or 

catatonia (NICE, 2009). However, early use of ECT is associated with shorter and less 

costly hospital stays (Markowitz et al., 1987). ECT has also been reported to enhance 

health-related quality of life in both the long- and short-term (McCall et al., 2006).  

ECT involves administration of a short-acting anaesthetic and muscle relaxant. An 

electrical charge is then passed through the brain via electrodes placed on the head either 

bilaterally or unilaterally on the right side. Bifrontal ECT is administered in some centres 

but has no clear advantage (Dunne and McLoughlin, 2012), see Figure 1.1 for illustration 

of electrode placements. The electrical charge induces a modified generalized seizure, 

monitored by electroencephalogram (EEG). The minimal electrical dose necessary to elicit 

an adequate generalized seizure (e.g. >15 seconds of motor activity) is the threshold dose. 
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This is established at the first or second ECT session, and subsequent treatments are given 

at a multiple of times of the threshold or minimum dose. For bilateral ECT, treatment is 

generally administered at 1.5 times the threshold dose, and for right unilateral ECT this is 

usually four to six times the threshold dose (Kolshus et al., 2017). 

Figure 1.1 Electrode placements in electroconvulsive therapy, adapted from Dunne and 

McLoughlin, 2013 

  
Bilateral    Right unilateral       Bifrontal 

 

In Ireland, ECT is administered twice weekly in a course of six to twelve treatments 

(Dunne and McLoughlin, 2013). Twice-weekly ECT is also standard in the UK and across 

Europe, but in the US and some Australian centres, thrice-weekly ECT is performed, with 

no clear advantage. Pulsewidth is also an important treatment parameter. The original sine-

wave ECT has long been replaced by brief-pulse ECT (0.5-1.5 ms stimulus), which 

reduced cognitive adverse effects while maintaining antidepressant efficacy. In recent 

years, pulses of <0.5 ms (ultrabrief pulse ECT) have been utilised. Ultrabrief pulse ECT 

was found to further reduce cognitive adverse effects but antidepressant efficacy is not 

maintained at this pulse width, with a meta-analysis of brief pulse vs. ultrabrief pulse ECT 

showing a standardized mean difference of 0.25 (95% CI, 0.08–0.41; P = .004) in favour of 

brief pulse unilateral ECT (Tor et al,. 2015). 

The exact mechanism of action of ECT remains unclear, though it appears to activate 

neuroplasticity pathways, and has been linked to neurophysiological, neurochemical and 

neuroplastic processes, including the inflammatory and the HPA-axis dysfunction 

hypotheses of depression (Ryan and McLoughlin, 2018). ECT may mediate its effects 

through upregulation of neurotrophic factors within the brain and increased neurogenesis 
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within the hippocampus (Merkl et al., 2009). It has been shown that although generalised 

seizures are necessary for the antidepressant response to ECT, the seizure alone is not 

sufficient for successful response, suggesting the dose of electrical stimulus may be more 

important than the time or manner in which it is administered. Studies showing 

normalisation of the brain structural changes seen in depression in patients successfully 

treated with ECT had historically been blighted by methodological problems. However, a 

rigorous 2016 neuroimaging study (Joshi et al, 2016) showed that depressed patients, who 

had smaller hippocampal and amygdalar volumes than healthy controls pre-ECT (a known 

finding), had a 10% volume increase in hippocampi and amygdala after a successful course 

of ECT. Volume changes correlated with clinical improvement in depression. The 

mechanism underlying volume change is unclear, though animal studies have shown that 

ECT induces neurogenesis. 

Use of ECT is limited by concerns about cognitive side effects. The medical risks of ECT 

are related to the anaesthesia required for a modified seizure. The mortality associated with 

ECT is the same as that associated with minor procedures involving a general anaesthetic 

(1:80,000) (Munk-Olsen et al., 2007). Apart from raised intracranial pressure, there are few 

absolute contraindications but patients must be fit for general anaesthesia.  

Another major concern is the risk of depressive relapse following successful ECT. In the 

first six months following successful ECT 34% of people relapse despite continuing 

antidepressant therapy, with the period of greatest risk being the first 3 months (Jelovac et 

al., 2013). Notably, these rates are similar to the relapse rates of patients who respond to 

pharmacological treatment only after ≥3 antidepressant steps and most likely reflect the 

recurrent nature of treatment-resistant depression (Rush et al., 2006). Taking 

antidepressants after ECT halved the risk (risk ratio=0.49, p<0.0001, NNT=3.3) for relapse 

at six months from nearly 80% (Jelovac et al., 2013). In one trial, 84% of those on placebo 

pharmacotherapy relapsed upon discontinuation of ECT (Sackeim et al., 2001). Some form 
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of continuation therapy is clearly essential. However, conducting clinical trials to assess for 

relapse after ECT is difficult. As the confidence interval for this 34% relapse rate (Jelovac 

et al, 2013) is 27.2- 41.5%, a SD of 7% is seen. A trial assessing for reduction in relapse 

rate should have 80% power to assess for a significant reduction in relapse rate beyond the 

standard deviation of 7%. However, dichotomous rating of relapse using standard criteria 

may be less clinically meaningful than reduction in depression severity scores among 

patients. In either instance, large samples of several hundred patients would be required for 

adequate power, likely requiring multisite trials. For example, in the Consortium for 

Research in Electroconvulsive Therapy (CORE) studies, 514 participants were assessed for 

relapse (Kellner et al, 2006). 

Continuation ECT provides some protection against relapse to those who have responded 

to ECT for acute depression (Kellner et al., 2006). However, continuation ECT is not 

currently recommended in clinical guidelines, and further research is recommended by the 

National Institute for Health and Care Excellence (NICE, 2009).   

 

1.2.2 Factors affecting response to electroconvulsive therapy for 

depression 

Predicting response to ECT is a major concern for clinicians attempting to provide the best 

advice on treatment options to patients, and for patients and their families in deciding 

whether or not to pursue the treatment. Much research has focused on optimising ECT 

parameters including stimulus dose, laterality and pulsewidth (Kolshus et al., 2017, Tor et 

al., 2015). However, even with optimised treatment, identifying those most likely to 

respond to ECT for depression remains difficult (McCall and Fink, 2005). Although some 

predictors of response have been identified, contrasting evidence exists for almost all 

potential predictors (Pinna et al., 2016).  



9 

Meta-analysed data from 328 unipolar depressed patients found that only pharmacotherapy 

failure (OR = 1.67, 95% CI = 1.05 to 2.67) and chronicity of depression (OR = 1.84, 95% 

CI = 1.06 to 3.21) were significant predictors of remission (Dombrovski et al., 2005). 

Treatment resistance (failure of antidepressant pharmacotherapy) emerges as a predictor of 

lower odds of response to ECT in several studies. This was found to be a stable finding 

across diverse clinical settings and a range of pharmacotherapeutic agents (Prudic et al., 

1996). A meta-analysis of data from 958 patients found that absence of treatment 

resistance was associated with a higher odds of remission following ECT for depression, 

with an odds ratio of 0.58 (95% CI 0.44 to 0.75) compared to those with previous 

pharmacotherapy failure (Heijnen et al, 2010). However, this is not always a consistent 

finding, and treatment resistance did not predict remission from depression following ECT 

in a long-running study of 345 depressed participants by the Consortium for Research in 

Electroconvulsive Therapy (Rasmussen et al., 2007). In the combined studies by this 

research group, factors which did emerge as predictors of greater likelihood of ECT 

treatment response were presence of psychosis, older age, and presence of features of 

atypical depression such as hypersomnia (Fink, 2014). Older age is relatively consistently 

associated with higher likelihood of response to ECT (O’Connor et al., 2001). Presence of 

psychotic symptoms among depressed people having ECT predicts both higher response 

rate and earlier response (Petrides et al, 2001). However, subtypes of depression such as 

melancholic or atypical depression are not consistently associated with response (Fink et 

al., 2007). 

In clinical practice, some factors which may influence response to ECT are inpatient status, 

presence of psychotic symptoms, absence of schizoaffective disorder and older age 

(Nordenskjold et al, 2012, deVreede et al., 2005). Rapid response during the course of 

ECT may also be a predictor of ultimate remission following ECT (Kho et al., 2004). 
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Biomarkers have also been investigated for potential to predict ECT treatment response 

but, to date, none are sufficiently reliable for clinical use (Pinna et al., 2016).  

Despite much research, clinicians and patients have little clear guidance on understanding 

an individual’s likelihood of response to ECT for depression. Age, treatment resistance and 

presence of psychotic symptoms seem to be the most reliable potential predictors of 

response. Identification of new possible candidates for factors predicting response to ECT 

may provide more information for patients and clinicians to use in deciding whether to 

proceed with ECT.  

 

1.2.3 Cognitive effects of electroconvulsive therapy 

Cognitive side-effects of ECT are among the most important factors limiting prescription 

and uptake of ECT (Rose et al., 2003). Factors affecting cognitive side-effects of ECT are 

many, and include pre-existing cognitive impairment and treatment factors such as 

laterality and pulsewidth (McClintock et al., 2014). The effect of the combination of pre-

existing depression, treatment with ECT, residual depressive symptoms, as well as 

individual patient factors, on cognitive performance during and after ECT has not been 

fully elucidated. There are few strong predictors of cognitive impairment during and after 

ECT and questions about the extent and persistence of some cognitive side-effects remain 

unanswered. There is an absence of standardised instruments designed specifically for 

cognitive assessment during ECT, while existing instruments may not detect subtle or 

patchy impairments that affect quality of life post-ECT.  
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Table 1.1 Cognitive side-effects of ECT  

Side Effect Description 

Anterograde Amnesia Impaired ability to remember new information from the time of 

commencing ECT onwards  

Retrograde Amnesia  Impaired ability to remember information learned before 

commencing ECT   

Autobiographical Amnesia  Impaired ability to remember events personally experienced at a 

particular time and place (episodic autobiographical memories 

e.g. something that happened at a wedding you attended) and 

pieces of general information (semantic autobiographical 

memories, e.g. year of graduation) from one’s own life  

Subjective Memory Difficulty The experience of feeling as though one has a problem with 

one’s memory, regardless of performance on objective memory 

testing 

Impaired Executive Function  Impairment in higher brain functions such as judgement, 

planning and completing complex tasks  

Definitions adapted from Lezak, 2012. 

  

1.2.3.1 Acute and sub-acute cognitive effects  

Acute cognitive side-effects include disorientation, impaired attention, and amnesia for the 

immediate time period of the ECT treatment and recovery. Disorientation is very common 

immediately following ECT and is transient, rarely persisting beyond 60 minutes (Sobin et 

al., 1995). Time to reorientation can be measured as the time at which correct responses to 

4/5 questions about orientation to person (name, date of birth, current age), place (name of 

hospital) and time (day of the week) are given, with 0 minutes corresponding to when the 

patient resumes spontaneous breathing (Semkovska et al., 2016). In a trial of high-dose (6 

times threshold) right unilateral ECT vs bitemporal ECT at 1.5 times threshold, median 

time to recovery of orientation with RUL ECT was 19 minutes vs 26 minutes with 

bitemporal ECT (Semkovska et al., 2016). Longer time to reorientation has been reported 

to be associated with more persistent retrograde memory impairment following a course of 

ECT (Martin et al., 2015, Sobin et al., 1995) and has also been associated with better mood 
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outcomes, though this requires further study (Bjølseth et al., 2016). Persistent 

disorientation, for example disorientation beyond 90 minutes, is difficult to accurately 

predict but has been associated with older age (Martin et al., 2015), poor cognitive function 

at baseline (Sobin et al., 1995) and presence of psychotic symptoms (Calev et al., 1991). 

Higher stimulus doses result in longer time to reorientation but may be necessary for 

treatment efficacy.  

Cognitive side-effects occurring during the course of ECT and resolving soon after 

completion include anterograde amnesia and non-memory cognitive effects, such as 

impaired executive function. ECT does not cause impairment in the ability to learn new 

skills or movements (procedural memory), and other aspects of implicit memory such as 

perceptual priming (the ability to use cues and associations to remember multiple items) 

are seemingly unaffected, though not often studied (Squire et al., 1984, Vakil et al., 2000).   

Anterograde amnesia during the course of ECT is common and is generally limited to a 

period of days to weeks after completion of the course, returning to pre-ECT baseline or 

improving beyond baseline two or more weeks after completion of a treatment course 

(Semkovska and McLoughlin, 2010). Verbal memory is more affected than visual 

memory, but impairment in either can result in practical difficulties for patients during the 

course of ECT, such as remembering medication dose changes, names of staff, and aspects 

of the ECT treatment itself.  

There is no evidence of cumulative cognitive impairment with repeated applications of 

ECT, including maintenance ECT (Brus et al., 2017, Petrides et al., 2011, Russell et al., 

2003, Smith et al., 2010). The CORE studies from the USA of continuation ECT vs. 

continuation pharmacotherapy after successful ECT for depression found no differences 

between the groups in cognitive outcomes at 24 weeks of treatment. Anterograde memory 

improved in both groups 12 weeks after completion of the acute ECT course, regardless of 

use of continuation ECT (Smith et al., 2010).  
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Meta-analysis showed small to medium impairments in visual episodic memory (worse for 

delayed visual recall than for immediate visual recall) during the course of ECT, with 

recovery or improvement beyond baseline by 15 days post-ECT (Semkovska and 

McLoughlin, 2010). In one study, deficits were identified in visual and visuospatial 

memory in people having ECT, with some of these deficits persisting after one month, 

(Falconer et al, 2010), however ECT was administered at twice the seizure threshold, likely 

to amplify cognitive problems. In another study, visual memory and learning improved 

during the course of ECT, a finding which correlated with improvement in depression 

(Maric et al, 2016), but in this study ECT was administered three times per week and the 

finding may thus not be generalizable to centres which administer twice-weekly ECT.  

A meta-analysis concluded that deficits in executive functioning can be found soon after 

completing a course of ECT, suggesting these are also present during the treatment course 

(Semkovska and McLoughlin, 2010). However, all executive functioning measures 

included in the analysis showed improvement in performance at 4-15 days post ECT 

compared with pre-ECT baseline, and improvements continued beyond 15 days follow-up. 

Working memory, as measured by digit span backward, was not impaired at 0-3 days post-

treatment and improved (compared to pre-ECT assessments) at follow-up more than 15 

days post-treatment (Semkovska and McLoughlin, 2010).   

Up to one-third of patients report persistent subjective memory difficulty post-ECT (Rose 

et al., 2003), with some reports of persistence for years. Qualitative evidence reviewed by 

NICE suggested that the experience of cognitive impairment was variable among those 

who had received ECT, but that it often outweighed the person’s perception of any benefit 

from ECT (NICE, 2009).   

Subjective memory difficulty does not correlate with objective performance on cognitive 

assessment or any subset of memory functions, but correlates somewhat with depression 

severity. Assessment tools such as the Squire Subjective Memory Assessment (Squire et 
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al., 1979) or the Subjective Assessment of Memory Impairment (Kumar et al., 2016) have 

been used in ECT research. Remission following ECT may be associated with lower risk 

of subjective memory difficulty, while younger, female patients may be more at risk (Brus 

et al., 2017). It has been alternatively hypothesised that persistent subjective memory 

difficulty after ECT represents misattribution of the effects of age, mood or somatic 

complaints on memory (Fink, 2007). In addition, patients may become anxious about 

memory after ECT and misperceive a problem where their memory function is within the 

normal experience (Andrade et al., 2016). Regardless of the aetiology of subjective 

memory difficulty, the perception of cognitive side-effects from ECT has a strong impact 

on patients’ overall treatment experience (Knight et al., 2017).  

 

1.2.4 Retrograde Amnesia 

The ability to remember events from one’s own life is strongly associated with identity. 

Thus autobiographical amnesia is distressing (Rose et al., 2003) and consequently is the 

focus of research on ECT-related retrograde amnesia. More recent memories may be more 

vulnerable to loss during ECT than distant memories (Lisanby et al., 2000).   

Patient factors that confer increased risk of retrograde amnesia are estimated lower 

premorbid IQ, advancing age (Sackeim et al., 2007), impaired global cognition at baseline 

(Sobin et al., 1995), and longer time to reorientation (Martin et al., 2015, Sobin et al., 

1995). As with anterograde amnesia, retrograde amnesia is more likely with more ECT 

treatments. High-dose right unilateral brief-pulse ECT is associated with higher percentage 

recall of autobiographical information than brief-pulse bitemporal ECT (Kolshus et al., 

2017). In turn, ultrabrief-pulse right unilateral ECT is associated with less retrograde 

amnesia than brief pulse right unilateral ECT, but is significantly less efficacious in 

treatment of depression (Tor et al., 2015). Effect sizes for these predictors are moderate, 

for example, unilateral ECT showed an advantage in retrograde autobiographical memory 
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of -0.46 (Hedges’ G), with a 95% confidence interval of -0.87 to -0.04 (Kolshus et al., 

2017).  

Though there is no high-level evidence of persisting retrograde amnesia after ECT, this 

does not preclude individuals having difficulty for a longer period than research findings 

suggest. Some individual studies have shown persistent impairment in autobiographical 

memory (up to three years) and there have been case reports of profound autobiographical 

memory loss after ECT (Fink, 2007). There is currently no standardised instrument for 

assessment of this major cognitive effect of ECT (Semkovska and McLoughlin, 2013). As 

a result, the precise nature and extent of autobiographical retrograde amnesia post-ECT is 

not clear, a major gap in our knowledge and the focus of much research.  

 

1.2.5 Assessment of cognitive effects  

Remarkably, there are no specifically designed recommended instruments for cognitive 

testing in ECT practice. Although NICE, along with the American Psychiatric Association 

(APA, 2010), recommends a documented baseline assessment of potential risks and 

benefits of ECT for each individual, including anticipated cognitive effects, the guidelines 

do not suggest instruments for testing (NICE, 2009). This absence of specific 

recommendations may reflect the lack of suitable instruments for assessment. Despite 

limitations in existing instruments, and in line with measurement-based care, there is 

enough evidence to recommend the practice of performing a global assessment of 

cognition at baseline, during the course of ECT (e.g. after six treatments), at a set time after 

ECT, e.g. within three days after the last ECT treatment, and after 1-2 months.  

Ideally an assessment would include a measure of: immediate and delayed verbal recall, 

attention, working memory, autobiographical memory, and at least one aspect of executive 

function.  
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Though use of the Mini Mental State Exam (sMMSE) (Molloy et al., 1991) has become 

common, it is inadequate for monitoring adverse cognitive side-effects of ECT. The 

MMSE is a screening tool for dementia that is insensitive to change, does not assess 

executive function, and can only detect substantial impairment (Tombaugh and McIntyre, 

1992).  

Although no purposely designed instrument for assessment of cognition before and after 

ECT exists, global cognitive assessments that incorporate measures of executive function 

are available, and screening batteries have been suggested (Martin et al., 2013). The 

Montreal Cognitive Assessment (MoCA) (Nasreddine et al., 2005) and the Addenbrooke’s 

Cognitive Assessment Version III (ACE-III) (Hodges and Larner, 2017, Hseih et al, 2013) 

have the advantages of being sensitive to minor impairment as well as change. The ACE-

III takes longer than the MoCA to administer but has high sensitivity to cognitive deficits, 

is freely available and does not require specialised training. Parallel, validated versions of 

both the MoCA and ACE-III are available for retesting during and after ECT. For more 

detailed cognitive assessment, a battery of assessments such as the CANTAB® (Cognitive 

assessment software, Cambridge Cognition 2017) can identify more subtle or discrete 

impairments in specific cognitive functions (Falconer et al., 2010, J Fray et al., 1996, 

Tsaltas et al., 2011).  

Detailed repeat cognitive assessment is burdensome for patients and may not be practical 

in routine practice and is thus usually only performed as part of a research study. 

  

1.2.5.1 Retrograde amnesia assessment 

The assessment of retrograde autobiographical amnesia is particularly difficult. Inability to 

retrieve information, whether on free or cued testing, indicates that memory decay has 

occurred over time (i.e. forgetting). Some memory decay is normal. It cannot be assumed 

that reduced consistency of recall is unique to depressed people treated with ECT, or to 
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depressed people. Recall of autobiographical information normally declines over time in 

non-depressed people and consistency of recall in healthy controls declines even after an 

interval of two months (Semkovska et al., 2012). Estimates of normal rate of loss of 

autobiographical memories range from 27% after 6 weeks (Talarico and Rubin, 2003) to 

31–42% after 2 months (Anderson et al., 2000).  

It is difficult to separate the effect of ECT from the effect of change in depression severity 

on the normal rate of loss of previously reported memories. To do so would require robust 

normative information on the performance of:  

 non-depressed people,  

 depressed persons not treated with ECT,  

on the instruments used for retrograde memory assessment in ECT, before and after an 

interval of weeks. Unfortunately, this is not currently available.  

Depression is associated with impaired ability to identify separate incidents from one’s 

own life experience (reduced specificity of episodic autobiographical memory, or over-

generalisation) and poor recollection of detail of the identified events (Jelovac et al., 2016). 

Reduced specificity in depressed patients prior to ECT (compared with non-depressed 

controls) was shown to persist at three months after ECT regardless of treatment response 

(Jelovac et al., 2016, Verwijk et al., 2015). Thus depressed patients may score poorly on 

episodic autobiographical memory assessment even when their semantic autobiographical 

memory may seem unimpaired (Verwijk et al., 2015). Testing retrograde memory is 

challenging for depressed patients experiencing reduced memory specificity and may result 

in patients providing information that is very limited or over-general.  

The ideal instrument for assessment of retrograde autobiographical amnesia would be short 

and simple to administer and would provide scores for memory detail (semantic and 

episodic) as well as a consistency score on retesting after ECT. Results could be measured 
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against the general population (and also depressed persons not treated with ECT) at 

baseline and after several weeks of normal life. Unfortunately, currently used instruments 

for retrograde amnesia, e.g. the Columbia University Autobiographical Memory Interview 

(CUAMI, or the short form CUAMI-SF) (McElhiney et al., 2001, McElhiney et al., 1995) 

and the Kopelman Autobiographical Memory Interview (Kopelman et al., 1989), do not 

fulfil all these criteria (Sackeim, 2014, Semkovska and McLoughlin, 2013, 2014).  

The Columbia University Autobiographical Memory Interview is the most widely used 

instrument for assessment of autobiographical amnesia in ECT research (Sackeim et al., 

2000). However, normative data for comparison of both healthy controls and depressed 

people not having ECT have not been published (Semkovska and McLoughlin, 2013). 

Episodic recall is not measured separately to semantic recall, and the short form still takes 

20-25 minutes to administer. Another disadvantage to the CUAMI-SF is that only 

information provided in the initial assessment is retested for consistency of recall. 

Therefore, scores cannot improve and the percentage recall score may be based on 

successful recall of very little information, i.e. a floor effect. Despite these drawbacks, the 

CUAMI has been useful in showing differences in retrograde amnesia associated with 

different ECT treatment modalities, such as laterality and pulse-width (Kolshus et al., 

2017, Sackeim et al., 2000, Sackeim et al., 2008).   

The Kopelman Autobiographical Memory Interview (Kopelman et al., 1989) was 

originally designed for assessment of amnestic patients but has also been used in ECT 

research (Sienaert et al., 2010). It assesses both semantic and episodic autobiographical 

memory separately, with items scored on specificity and detail. It does not provide a 

measure of recall consistency and caution is required due to suggestions of a lack of 

sensitivity of instrument to ECT-related retrograde amnesia (Jelovac et al., 2016). It is long 

(+25 minutes) and burdensome for depressed patients to complete. However, some 

normative data on the performance of healthy controls is available, and the instrument 
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allows for improvement of scores on retesting should memory improve during or after a 

course of ECT.  

 

1.2.6 Prevention of cognitive effects  

There is good evidence that modification of ECT treatment factors (laterality, pulsewidth, 

frequency) can help reduce the occurrence and severity of cognitive side-effects. Higher 

electrical stimulus (in relation to seizure threshold), though important for antidepressant 

effect, is associated with greater effect on cognition (Sackeim et al., 1993). More frequent 

ECT treatment (thrice-weekly vs twice-weekly) is associated with greater cognitive 

impairment (Lerer et al., 1995), and, though now unused, sine-wave stimulation resulted in 

more severe and persistent effects on cognition than contemporary brief-pulse stimuli 

(Sackeim et al., 2007). Right unilateral (RUL) ECT is consistently associated with less 

severe and persistent cognitive effects (Sackeim et al., 1993, Sackeim et al., 2007). 

Antidepressant efficacy equal to bitemporal ECT can be achieved by administering RUL 

ECT at six times threshold dose (Kolshus et al., 2017).   

Trials of ultrabrief pulse (UBP) ECT have shown a cognitive advantage over brief pulse 

(BP) ECT (Tor et al., 2015, Verwijk et al., 2012). Global cognition, anterograde memory 

(learning and recall) and retrograde memory were less affected by high-dose RUL UBP 

than RUL BP ECT (Tor et al., 2015). Although the cognitive benefit of UBP over BP ECT 

is consistent, UBP ECT is significantly less efficacious in treating depression than BP ECT 

and requires more treatments to achieve remission (Tor et al., 2015).   

Meta-analysis of bifrontal vs. bitemporal ECT suggested bifrontal ECT may have slightly 

less impact on global cognitive function (as represented by decline in MMSE score) than 

bitemporal ECT (Dunne and McLoughlin, 2012), but there is currently not enough 
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evidence to recommend routine use of bifrontal ECT with regards to its having substantial 

cognitive advantages over bitemporal or unilateral ECT. 

Research focusing on reducing the frequency and severity of adverse cognitive effects of 

ECT has resulted in trials of ketamine anaesthesia for ECT (McGirr et al, 2017) and 

augmentation of ECT with cognitive training (Choi et al., 2017), although neither of these 

has led to clearly improved cognitive outcomes. Acetylcholinesterase inhibitors have been 

found to result in significantly better performance in cognitive testing after ECT although 

there is large heterogeneity between studies (Henstra et al., 2017) and their use remains 

experimental.  

Most importantly, the cognitive effect of ECT of most concern to patients is that of 

retrograde autobiographical amnesia (Rose et al., 2003). Regardless of the progress made 

as above in understanding and preventing cognitive effects of ECT, as long as there is no 

accurate assessment of the impact of ECT on autobiographical memory performance, this 

side-effect cannot be understood or prevented. Understanding the uses and limitations of 

currently used instruments for assessing autobiographical memory in ECT would therefore 

be a major contribution to the ultimate goal of prevention of cognitive side effects. 

 

1.3 Ketamine  

1.3.1 Mechanism of action 

Ketamine is a competitive glutamate N-methyl-D-aspartate receptor (NMDAR) antagonist 

with half-life of 2-3 hours (Kohrs and Durieux, 1998). It is a commonly used agent in 

paediatric medicine, veterinary medicine, and anaesthesia. It has a remarkably rapid 

antidepressant effect, targeting core symptoms, in treatment-resistant depression when 

given as single sub anaesthetic doses, usually a 40 minute 0.5 mg/kg intravenous infusion 

(McGirr et al., 2017). Thereafter robust antidepressant effects with responder rates of 
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approximately 70% occur within 2-4 hours and persist for a few days (McGirr et al., 2017). 

The antidepressant effect therefore persists beyond immediate NMDAR blockade. These 

findings have led to the most exciting development in treating and understanding 

depression in over 50 years and represent a paradigm shift away from conventional slow-

acting monaminergic antidepressants (Sanacora et al., 2008). Neuroplasticity (neuronal 

adaptation) is a key pathogenic feature of depression (Hayley et al., 2005). Ketamine’s 

antidepressant effects are associated with rapid reversal of the neuroplastic changes seen in 

an animal model of chronic stress (Li et al., 2011). Moreover, ketamine activates the 

mammalian target of rapamycin (mTOR) pathway in rats, leading not only to increased 

synaptic signalling but to an increased number of prefrontal cortical synapses. In a rat 

model of depression, when this key neuroplasticity pathway was blocked, ketamine’s 

antidepressant effect was blocked (Li at al., 2010). It therefore seems as though ketamine 

has a powerful neuroplastic effect which is directly linked to its antidepressant effect.  

The discovery of ketamine opened the door for a new glutamatergic hypothesis of the 

aetiology of depression (Autry et al., 2011). A summary of the body of evidence which 

accumulated following the initial report of ketamine’s antidepressant activity concludes 

that “it would be limiting to maintain that glutamate is in some way 'involved' in 

mood/anxiety disorders; rather it should be recognized that the glutamatergic system is a 

primary mediator of psychiatric pathology and, potentially, also a final common pathway 

for the therapeutic action of antidepressant agents” (Sanacora et al., 2012). It has been 

shown that patients that do experience an antidepressant effect following ketamine 

administration exhibit increased cortical excitability during the timeframe of relief of 

depressive symptoms, suggesting that increased glutamate levels manifesting as ketamine-

induced disinhibition may be key to the drug’s antidepressant effect (Cornwell et al, 2012). 

However, other glutamatergic agents which have been studied have lately been found to 

lack antidepressant efficacy (Sanacora and Schatzberg, 2015). Further, a novel 
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antidepressant mechanism for ketamine which does not involve NMDAR antagonism was 

recently proposed. In an animal model, it was shown that metabolism of ketamine to the 

metabolite (2S,6S;2R,6R)-hydroxynorketamine (HNK) is essential for its antidepressant 

effect, mediated by activity independent of NMDAR blockade (Zanos et al., 2016).  

It is clear that ketamine’s effects are powerful, though as yet imprecisely understood.  

 

1.3.2 Summary of ketamine trials in depression 

1.3.2.1 Initial trials, 2000-2015 

The first report of ketamine as an antidepressant was published almost 20 years ago, 

(Berman et al., 2000) and the field has produced wide excitement and a substantial number 

of reviews (for example: Machado-Vieira et al., 2009, aan het Rot et al., 2012, Krystal et 

al., 2013, Katalinic et al., 2013, Naughton et al., 2014, Newport et al., 2015, ), and meta-

analyses (Fond et al., 2014., Lee et al., 2015, McGirr et al., 2017, Caddy et al., 2014, Han 

et al., 2016, Li et al., 2017). Trials of ketamine from 2000 to 2014 primarily used the same 

dose and method of administration as that originally reported (Berman et al., 2000). 

Repeated doses were then investigated (aan het Rot et al., 2010, Murrough et al., 2013). 

While chronic, mostly recreational, high-dose ketamine use can cause uropathy and 

dependency (Forster et al., 2012), repeated (e.g. 2-3/week for two weeks) infusions of sub 

anaesthetic ketamine are safe with more sustained antidepressant effects (Murrough et al., 

2013). However, patients and healthy controls can experience mild dissociative and 

psychotic symptoms with ketamine that resolve soon after finishing infusions, as well as 

moderate increases in blood pressure (Perry et al., 2007). To control for these effects of 

ketamine, and also avoid “carry-over” effects in crossover studies while improving 

blinding, researchers moved to use of the active comparator midazolam rather than inactive 

placebo saline (Murrough et al., 2013). A sub anaesthetic dose of 0.045mg/kg of 

midazolam was used as this dose mimics some of the effects of ketamine at 0.5mg/kg. To 
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date, few factors have been shown to affect antidepressant response to ketamine but 

positive family history of alcohol dependence may increase the likelihood of response 

(Nicui et al., 2014). Benzodiazepine use was also suggested to attenuate the antidepressant 

response to ketamine (Frye et al., 2015). Some years after the completion of the first series 

of trials of ketamine for depression, meta-analyses confirmed the relatively short-lasting 

antidepressant effect at 0.5mg/kg (Caddy et al., 2014, McGirr et al., 2015).  

 

1.3.2.2 Ketamine trials since 2015 

Although a definitive trial has yet to be reported, ketamine trials since 2015 have focused 

on extending the use of ketamine and examining different doses and methods or schedules 

of administration. While the half-life of ketamine is 3 hours, in initial studies using repeat 

infusions the antidepressant effect was maintained to up to seven days (aan het Rot et al., 

2010). Though much effort has focused on extending the antidepressant effect of ketamine 

beyond seven days, this has not yet been successful (Romeo et al., 2015). Further work has 

used ketamine doses lower than the original 0.5 mg/kg, which appear to lack 

antidepressant efficacy (Xu et al., 2015, Su et al., 2017). Bipolar depression has been the 

focus of many trials (McCloud et al., 2016). Trials of ECT augmentation with ketamine 

have had mixed results and there appears to be no benefit in terms of depression treatment 

or cognition (McGirr et al., 2016). Larger studies which have taken place since the above-

referenced meta-analysis have confirmed this (Anderson et al., 2017, Fernie et al., 2017) 

Esketamine has also been studied in a proof-of-concept trial (Singh et al., 2016b) and 

several trials are now registered (on www.clinicaltrials.gov) using esketamine. Esketamine 

has a three- to four-fold higher affinity for NMDA receptors than R-ketamine (Singh et al., 

2016b) and theoretically may therefore have greater antidepressant efficacy than the 

racemic formulations that are currently cheaply available. It is also possible that 

esketamine is better-tolerated than racemic ketamine but further studies are awaited.  
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Focus has also shifted from not only treatment of depressive episodes, but specifically, 

relief of suicidal ideation among depressed people (Wilkinson et al., 2017). At the time of 

writing, there were 131 registered trials of ketamine for depression on the trial database 

www.clinicaltrials.gov.  

 

1.3.2.3 Factors affecting completion of ketamine trials  

Reported clinical trials of ketamine for depression remain modest-sized with many open-

label studies and no definitive trial has yet been conducted. Ketamine’s robust acute 

antidepressant effect results in large effect sizes which in turn indicates smaller trials are 

required to investigate antidepressant effect. It is unclear whether trials remain modest-

sized as these are possibly not required to show efficacy, or due to participant concerns 

about adverse effects or indeed if there are other logistical factors at play. The potential for 

abuse is rarely highlighted by media coverage of the field of ketamine research in 

psychiatry, (Zhang et al. 2017) but may remain a concern for potential participants. 

Detailed data on the proportion of participants eligible for ketamine trials and, of those, the 

proportion consenting to participation, are not available. Even more importantly for 

researchers planning future studies, reports of the reasons why participants decline or drop 

out are not available.  

Additionally, trials of ketamine for depression published to date generally do not report on 

success of blinding. Saline placebo is potentially inadequate for participant and rater 

blinding when juxtaposed with the known acute effects of low-dose ketamine, such as 

dissociation. However, trials using midazolam as an active comparator (Murrough et al., 

2013) have also not reported on success of blinding. So it is unclear whether exposing 

participants to midazolam in place of saline is a justified (albeit minor) risk. A more recent 

trial reports use of 0.02 mg/kg midazolam where participants have not had medication 
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washout, to avoid sedation which could compromise blinding, as sub-anaesthetic dose 

ketamine does not cause overt sedation (Grunebaum et al., 2017b). 

Generalisability of trial results is also a concern as it is unclear whether those who 

participate in ketamine research represent those who are likely to require the treatment in 

clinical populations, i.e. are ketamine trial populations representative of a broad 

community sample of people with treatment-resistant depression. It is known that the 

evidence base for other antidepressants is not representative of those who will require 

treatment with these agents (Zimmerman et al., 2002). Data showing the reasons for 

ineligibility among those screened for trial participation would be useful to illustrate 

whether those who are ultimately recruited reflect the general characteristics of the group. 

A summary of published trials to date indicating participant numbers, ketamine dose, use 

of placebo, and whether the trial report includes report of success of blinding, or detail on 

reasons for any of: ineligibility, non-recruitment, dropout or non-adherence, is provided 

below.  
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Table 1.2 Summary of ketamine trials in depression 

Trial title  N Dose  Placebo  Reporting 

Reasons for 

ineligibility 

Blinding 

Antidepressant effects of ketamine in depressed patients 

Berman et al., 2000 

7 0.5mg/kg over 40 min 0.9% saline Some No 

Small-dose ketamine improves the postoperative state of 

depressed patients. 

Kudoh et al., 2002 

70 MDD 

20 ctrl 

1.0 mg/kg of ketamine, 

1.5 mg/kg of propofol, 

and 2 µg/kg of fentanyl  

1.5 mg/kg of propofol 

and 2 µg/kg of fentanyl 

No  No 

A Randomized Trial of an N-methyl-D-aspartate Antagonist 

in Treatment-Resistant Major Depression 

Zarate et al., 2006 

18 0.5mg/kg over 40 min   0.9% saline  No  Crossover  

Riluzole for relapse prevention following intravenous 

ketamine in treatment-resistant depression: a pilot 

randomized, placebo-controlled continuation trial 

Mathew et al., 2010  

26 

 

 

 

0.5mg/kg over 40 min None 

Open Label  

No N/A, but 

Yes for 

Riluzole 

A Randomized Add-on Trial of an N-methyl-D-aspartate 

Antagonist in Treatment-Resistant Bipolar Depression 

DiazGranados et al., 2010 

18 0.5mg/kg over 40 min 0.9% saline Some  No 



 

2
7

 

Trial title  N Dose  Placebo  Reporting 

Reasons for 

ineligibility 

Blinding 

Safety and Efficacy of Repeated-Dose Intravenous Ketamine 

for Treatment-Resistant Depression 

Aan Het Rot et al., 2010 

10 0.5mg/kg x 6 infusions  None 

Open label  

Some N/A 

The antidepressant effect of ketamine is not associated with 

changes in occipital amino acid neurotransmitter content as 

measured by [1H]-MRS 

Valentine et al., 2011 

10 Saline infusion then 1/52 

later 

0.5mg/kg 

0.9% saline 

Single-blind, crossover  

Some Crossover 

Course of Improvement in Depressive Symptoms to a Single 

Intravenous Infusion of Ketamine vs Add-on Riluzole: Results 

from a 4-Week, Double-Blind, Placebo-Controlled Study 

Ibrahim et al., 2012 

42 0.5mg/kg over 40 min None 

Open label 

Some N/A 

Replication of Ketamine's Antidepressant Efficacy in Bipolar 

Depression: A Randomized Controlled Add-On Trial 

Zarate et al., 2012 

15 0.5mg/kg over 40 min 0.9% saline 

Crossover 

No  Crossover 

Serial infusions of low-dose ketamine for major depression 

Rasmussen et al., 2013 

10 0.5mg/kg over 100 min None 

Open label 

No N/A 

Relationship of ketamine's antidepressant and 

psychotomimetic effects in unipolar depression 

Sos et al., 2013 

27 0.54 mg/kg within 30 

min 

0.9% saline 

Crossover  

Some  Crossover 



 

2
8
 

Trial title  N Dose  Placebo  Reporting 

Reasons for 

ineligibility 

Blinding 

Antidepressant Efficacy of Ketamine in Treatment-Resistant 

Major Depression: A Two-Site Randomized Controlled Trial 

Murrough et al., 2013a 

73 0.5mg/kg over 40 min Midazolam 0.045mg/ 

kg  

No  No 

Rapid and Longer-Term Antidepressant Effects of Repeated 

Ketamine Infusions in Treatment-Resistant Major Depression 

Murrough et al., 2013b 

24 0.5mg/kg over 40 min None 

Open label 

No  N/A 

A Randomized Controlled Trial of Intranasal Ketamine in 

Major Depressive Disorder 

Lapidus et al., 2014 

20 50mg Intranasal Intranasal saline No  No 

Pilot dose–response trial of i.v. ketamine in treatment-resistant 

depression 

Lai et al., 2014 

4 0.1, 0.2, 0.3, 0.4 mg/kg 

Boluses   

0.9% saline placebo  No No 

Rapid antidepressant effects of repeated doses of ketamine 

compared with electroconvulsive therapy in hospitalized 

patients with major depressive disorder 

Ghasemi et al., 2014 

18 0.5mg/kg over 45 min 

vs ECT 

None 

Open label 

No  N/A 

Ketamine for rapid reduction of suicidal ideation: a 

randomized controlled trial 

Murrough et al., 2015a 

24, 54% 

of these 

MDD  

0.5 

mg/kg 

0.045mg/ 

kg midazolam  

 

No No 
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Trial title  N Dose  Placebo  Reporting 

Reasons for 

ineligibility 

Blinding 

Placebo-controlled pilot trial testing dose titration and 

intravenous, intramuscular and subcutaneous routes for 

ketamine in depression 

Loo et al., 2016 

15 IV/ IM/ SC 

0.1 mg/kg up to 0.5 

mg/kg 

Variable dose ketamine 

Crossover  

No  Crossover  

A Double-Blind, Randomized, Placebo Controlled, Dose-

Frequency Study of Intravenous Ketamine in Patients With 

Treatment-Resistant Depression 

Singh et al, 2016a 

67 0.5mg/kg over 40 min  0.9% saline No  No 

Intravenous Esketamine in Adult Treatment-Resistant 

Depression: A Double-Blind, Double-Randomization, 

Placebo-Controlled Study 

Singh et al., 2016b 

29 Esketamine 0.2 mg/kg or 

0.4 mg/kg IV 

0.9% saline No No 

A Double-Blinded, Randomized, Placebo-Controlled Sub-

Dissociative Dose Ketamine Pilot Study in the Treatment of 

Acute Depression and Suicidality in a Military Emergency 

Department Setting 

Burger et al., 2016 

10 0.2 mg/kg 0.9% saline No No 

Continuation phase intravenous ketamine in adults with 

treatment-resistant depression 

Voort et al., 2016 

12 acute,5 

continuati

on 

0.5 mg/kg over 100 mins None 

Open-label  

No Open-label 
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Trial title  N Dose  Placebo  Reporting 

Reasons for 

ineligibility 

Blinding 

Dose-Related Effects of Adjunctive Ketamine in Taiwanese 

Patients with Treatment-Resistant Depression 

Su et al., 2017 

71 0.2 mg/kg, 0.5 mg/kg 0.9% saline  Yes No 

Ketamine versus midazolam in bipolar depression with 

suicidal thoughts: A pilot midazolam-controlled randomized 

clinical trial 

Grunebaum et al., 2017a 

16 0.5mg/kg over 40 min 0.02mg/kg midazolam  

 

Some Yes1 

Ketamine for Rapid Reduction of Suicidal Thoughts in Major 

Depression: A Midazolam-Controlled Randomized Clinical 

Trial 

Grunebaum et al., 2017b 

 

80 0.5 mg/kg 0.02mg/kg midazolam Yes Yes2 

ECT Trials       

Neuropsychological and mood effects of ketamine in 

electroconvulsive therapy: A randomised controlled trial 

Loo et al., 2012 

51 0.5mg/kg bolus ECT 0.9% Saline bolus  Some No 

Rapid antidepressant effect of ketamine in the 

electroconvulsive therapy setting 

Abdallah et al., 2012 

16 0.5mg/kg bolus before 

ECT  

Regular anaesthesia No No 
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Trial title  N Dose  Placebo  Reporting 

Reasons for 

ineligibility 

Blinding 

Effects of propofol and ketamine as combined anesthesia for 

electroconvulsive therapy in patients with depressive disorder 

Wang et al., 2012 

48  0.8mg/kg  Propofol (1.5mg/kg)  

OR 

Propofol + ketamine  

No No 

Effects of S-ketamine as an anesthetic adjuvant to propofol on 

treatment response to electroconvulsive therapy in treatment-

resistant depression: a randomized pilot study 

Jarventausta et al., 2013 

32 S-ketamine (0.4mg/kg) 

bolus 

0.9% saline and regular 

anaesthesia 

  

Comparing effects of ketamine and thiopental administration 

during electroconvulsive therapy in patients with major 

depressive disorder: a randomized, double-blind study.  

Yoosefi et al., 2014  

29 1 to 2 mg/kg ketamine  Thiopental 2 to 3 

mg/kg  

No No 

Antidepressant Effect of Combined Ketamine and 

Electroconvulsive Therapy on Patients With Major 

Depressive Disorder: A Randomized Trial 

Alizadeh et al., 2015 

22 0.3 mg/kg 

Plus 1 mg/kg Propofol 

Propofol  

1 mg/kg  

No No 

Mood and neuropsychological effects of different doses of 

ketamine in electroconvulsive therapy for treatment-resistant 

depression 

Zhong et al., 2016 

90 0.8 mg/kg vs 

0.5 mg/kg plus propofol 

0.5 mg/kg  

Propofol 0.8 mg/kg No No 
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Trial title  N Dose  Placebo  Reporting 

Reasons for 

ineligibility 

Blinding 

Ketamine as the anaesthetic for electroconvulsive therapy: the 

KANECT randomised controlled trial 

Fernie et al., 2017 

40 Bolus up to 2 mg/kg Propofol up to 2.5 

mg/kg 

Yes No 

Ketamine augmentation of electroconvulsive therapy to 

improve neuropsychological and clinical outcomes in 

depression (Ketamine-ECT): a multicentre, double-blind, 

randomised, parallel-group, superiority trial 

Anderson et al., 2017 

79 0·5 mg/kg bolus 0.9% saline  Yes Yes3 

A randomized clinical trial of adjunctive ketamine anesthesia 

in electroconvulsive therapy for depression 

Zhang et al., 2017 

 

77 0.5 mg/kg bolus plus 

Propofol 0.5mg/kg 

Propofol  

1 mg/kg 

No No 

Adjunctive ketamine       

Single i.v. ketamine augmentation of newly initiated 

escitalopram for major depression: results from a randomized, 

placebo-controlled 4-week study 

Hu et al., 2015 

 

30 1 x 0.5 mg/kg plus 

escitalopram 10 mg/day 

1 x 0.9% saline plus 

escitalopram 10 

mg/day  

No No 
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Trial title  N Dose  Placebo  Reporting 

Reasons for 

ineligibility 

Blinding 

Ninety-six hour ketamine infusion with co-administered 

clonidine for treatment-resistant depression: a pilot 

randomized controlled trial 

Lenze et al., 2016 

20 0.6mg/kg/hour for 96 

hours plus clonidine to a 

maximum of 0.6mg/day 

0.5mg/kg ketamine 

over 40 mins 

No No 

Efficacy and safety of oral ketamine versus diclofenac to 

alleviate mild to moderate depression in chronic pain patients: 

A double-blind, randomized, controlled trial 

Jafarinia et al., 2016 

 

40 PO 150 mg daily  Diclofenac 150 mg PO No No 

Secondary analyses       

*same as Mathew et al., 2010 

Effects of Intravenous Ketamine on Explicit and Implicit 

Measures of Suicidality in Treatment-Resistant Depression  

Price et al., 2009 

26 0.5mg/kg over 40 min None 

Open Label 

No N/A 

*same as Murrough et al., 2013 

Effects of ketamine on explicit and implicit suicidal cognition: 

a randomised controlled trial and treatment-resistant 

depression  

Price et al., 2014 

57 0.5mg/kg over 40 min Midazolam 

0.045mg/kg  

No No 
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Trial title  N Dose  Placebo  Reporting 

Reasons for 

ineligibility 

Blinding 

*same as DiazGranados et al., 2010 

Anti-anhedonic effect of ketamine and its neural correlates in 

treatment-resistant bipolar depression 

Lally et al., 2014 

36 0.5mg/kg over 40 min 0.9% saline No  No 

*same as Murrough et al., 2013 

Neurocognitive Effects of Ketamine and Association with 

Antidepressant Response in Individuals with Treatment-

Resistant Depression: A Randomized Controlled Trial 

Murrough et al., 2015b 

73 0.5mg/kg over 40 min Midazolam 

0.045mg/kg  

No No 

1 Of participants randomized to ketamine, five of seven correctly guessed their infusion drug during day 1 ratings versus seven of nine randomized to midazolam. Clinical assessors guessed correctly 

after four of seven ketamine and five of nine midazolam infusions. 

2Raters correctly guessed 42% of midazolam and 44% of ketamine allocations, patients correctly guessed 55% of both allocations 

3 56% of 54 participant guesses and 51% of 55 assessor guesses were correct at the end of ECT treatment 
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1.3.2.4 Ketamine and depression relapse prevention 

Based on the combined body of literature demonstrating ketamine’s antidepressant and 

neurotrophic effects, and the pressing need for better relapse prevention strategies, it is 

possible that ketamine could have a role in depression relapse prevention. One study has 

been published which sought to investigate ketamine for preventative, rather than acute 

antidepressant action (Voort et al., 2016). This open-label study had five participants in the 

continuation phase. Participants who had remitted from depression with thrice-weekly 

ketamine infusions (up to six infusions, where remission criteria were a Montgomery and 

Åsberg Rating Scale for Depression score of ≤9, 24 h after any acute-phase infusion) were 

invited to have four once-weekly infusions of ketamine following the acute-phase 

treatment. Detail about eligibility and participant flow is not available. The five 

participants who had remitted and were treated with continuation-phase ketamine showed 

further (small) improvements in depressive symptoms during the continuation phase, 

though only one remained well during a four-week follow-up. A study which also aimed to 

harness the potential for ketamine’s neurotrophic actions to prevent, rather than treat, 

depression, randomised 330 non-depressed parturient women to receive 0.25 mg/kg 

ketamine or saline placebo as an intravenous bolus within five minutes of delivery (Xu et 

al., 2017). No difference was found in depression symptoms between the groups at three 

days or six weeks. 

  

1.3.3 Current state of the field   

Researchers remain divided about whether and under what regulatory conditions ketamine 

should be considered for routine clinical practice. (Sanacora and Schatzberg 2015, Ryan 

and Loo 2017, Sanacora et al., 2017, Singh et al, 2017) Although trial design aims to 

eliminate confounding factors such as concomitant pharmacological therapy, it is unlikely 

that the conditions in which most published clinical trials of ketamine for depression were 
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undertaken, could be provided in clinical practice, i.e. elective admission for medication 

washout and ketamine infusions. A naturalistic study reported that up to six infusions of 

sub anaesthetic dose ketamine could be safely administered to depressed patients who 

continue usual care within an existing clinical setting (Diamond et al., 2014). Further 

pragmatic clinical trials which include participants who remain on pharmacological 

therapy and which do not require inpatient admission are now required to test the real-

world clinical usefulness of the therapy. In addition, examination of factors such as reasons 

for ineligibility, non-recruitment, non-adherence, dropout and success of blinding is now 

important to identify potential barriers to definitive trials.  

 

1.4 Personality disorder 

1.4.1 Diagnosis and screening for personality disorders  

Personality disorder is an enduring pattern of inner experience and behavior that deviates 

markedly from the expectations of the individual's culture (American Psychiatric 

Association, 2000). Diagnosis of personality disorder can be made using a diagnostic 

interview, for example the structured clinical interview for DSM-IV axis II personality 

disorders, SCID-II (First et al., 1997). There are many types and subtypes of personality 

disorder, which often co-occur. However there are important differences between the 

classification systems used to define personality disorder (Widiger, 2003), some of which 

are controversial (Shedler and Westen, 2004). Alternative diagnostic methods such as 

prototype matching have also been proposed (Westen et al., 2006), but structured interview 

remains the gold standard for diagnosis of personality disorders. The SCID-II has good 

test-retest reliability among psychiatric patients (overall weighted kappa of 0.53) but is less 

reliable in non-psychiatric populations (overall weighted kappa of 0.38) (First et al., 1995). 

The SCID-II takes 30-60 minutes to perform (First et al., 1997) and requires significant 

patient input and concentration. Therefore, many people who present with one psychiatric 
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disorder and may have an underlying comorbid personality disorder may be unable to 

complete the diagnostic process. Screening instruments have therefore been proposed, both 

for discrete personality disorders, such as borderline personality disorder (Zanarini et al., 

2003) or schizotypal personality disorder (Raine and Benishay, 1995), as well as for 

personality disorders as a diagnostic group, such as the Iowa Personality Disorder Screen 

(Langbehn et al., 1999). The Standardised Assessment of Personality – Abbreviated Scale 

(SAPAS) is validated for identifying likely personality disorder among people attending 

psychiatry services (Moran et al., 2003).  

High comorbidity exists between personality disorders and depression. Up to 50% of 

people with depression may also have a comorbid personality disorder (Sanderson et al., 

1992). People with personality disorder are more likely to experience episodes of 

depression than those without the diagnosis (McGlashan at al., 2000, Lenzenwanger et al, 

2007). Comorbid depression and personality disorder is associated with poorer depression 

outcomes, including lower remission rates (Collins et al., 1990) and higher relapse rates 

(Newton-Howes et al., 2014, Alnaes et al., 1997).  

 

1.4.2 Personality disorder and electroconvulsive therapy 

Though comorbid personality disorder has a clear negative impact on response to other 

treatments for depression, as above, it is unclear if comorbid personality disorder affects 

response rates to ECT for depression. Studies using diagnostic classification systems prior 

to DSM-IV found that presence of comorbid personality disorder did not affect response to 

ECT for depression (Pfohl et al., 1984, Zimmerman et al., 1986, Newton-Howes et al., 

2014). More recent studies have reported inconsistent results. Retrospective (Sareen et al., 

2000, Kaster et al., 2017) and population-based (Nordenskjöld et al., 2012) studies have 

reported lower ECT response rates and higher relapse rates following successful ECT 

among those with depression and personality disorder compared to those with depression 
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alone. However, a prospective study found that only borderline personality disorder was 

associated with poorer ECT response and those with other personality disorders responded 

equally well to ECT as those without (Feske et al., 2004). People with personality disorder 

and depression may suffer the consequences of pessimism regarding ECT response rates in 

both clinical and research settings. It has been suggested that clinicians under-prescribe 

ECT for depressed patients with a personality disorder (DeBattista and Mueller, 2001) and 

people with personality disorder are often excluded from clinical trials (Zimmerman at al., 

2004). Some of the difficulty in ascertaining whether personality disorder has an effect on 

response rates to ECT for depression may lie in the onerous nature of diagnostic interviews 

for personality disorder, which may not be feasible for depressed patients. Identifying a 

useful screening instrument for personality disorders for depressed people having ECT 

would therefore be of value.  

 

1.5 Depression and childhood trauma 

There is a well-established link between adverse childhood experiences and later 

depression (Brown et al., 1987). Childhood trauma such as traumatic sexual events, 

emotional abuse or neglect, and bereavement, is associated with greater risk of depression 

(Green et al., 2010). In particular, childhood emotional abuse (Chapman et al., 2004) and 

childhood sexual abuse (Kendler et al., 2004) have been specifically linked to later 

development of depression. A dose-response relationship between childhood adverse 

experiences and probability of lifetime and recent depressive disorder has also been 

reported (Chapman et al., 2004).  

Childhood trauma is also associated with poorer depression treatment outcomes. A meta-

analysis of data from over 23,000 participants in epidemiological studies found that 

childhood maltreatment was associated with a higher risk of depression recurrence (odds 

ratio=2.27, 95% CI=1.80–2.87). Meta-analysed trial data from over 3,000 clinical trial 
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participants found that childhood maltreatment was associated with treatment resistance 

(odds ratio=1.43, 95% CI=1.11–1.83) (Nanni et al., 2012). People who have experienced 

childhood trauma have more recurrent depressive episodes (Wiersma et al., 2009), greater 

suicidality (Sarchiapone et al., 2007), and lower rates of response and remission with 

pharmacotherapy, psychotherapy or combination therapy for depression (Williams et al., 

2016, Harkness et al., 2012). Greater trauma severity and younger age at experiencing 

childhood trauma further reduce the likelihood of responding to pharmacotherapy for 

depression (Williams et al., 2016). Childhood trauma also influences age at depression 

onset and comorbidity with other psychiatric disorders (Bernet and Stein, 1999) but the 

pathway between childhood events and later depressive disorder remains unclear (Tyrka et 

al., 2013).   

It is unclear whether childhood trauma affects response to ECT for depression. Along with 

childhood trauma, recent stressful life events are also strongly predictive of the onset of 

depression (Kendler et al., 1999). Recent trauma and childhood trauma are both associated 

with depressive symptoms (Comijs et al., 2007), but have not been studied in an ECT 

population. Predicting response to ECT remains difficult (see section 1.2.2). As childhood 

trauma has a known impact on response to other treatments for depression, understanding 

the impact of childhood and recent trauma on the likelihood of response to ECT may help 

clinicians and patients to make well-informed decisions about treatment options.  

 

1.6 Involuntary electroconvulsive therapy 

1.6.1 Use of involuntary electroconvulsive therapy 

People with serious mental illness around the world are administered ECT under 

involuntary conditions. Rates of use of involuntary ECT vary across Europe and the USA 

from 1-3% to 20-29% of all ECT (Leiknes et al., 2012). In Ireland, the proportion of ECT 
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that is involuntary varies annually from 7.5- 15.9% (Mental Health Commission, 2013, 

2014, 2015, 2016).  

As with many aspects of ECT practice (Finnegan et al., 2018), pathways to involuntary 

treatment differ between jurisdictions (Harris, 2006). In Ireland, involuntary ECT can be 

administered to a person detained in an approved centre (a designated psychiatric hospital 

or unit, approved by the Mental Health Commission, MHC) under the Mental Health Act, 

2001 (MHA). Involuntary ECT cannot be administered to a voluntary inpatient. There are 

several potential pathways to involuntary ECT in Ireland (Dunne et al., 2009). In each 

case, two consultant psychiatrists must review the patient and agree that ECT is necessary 

and that capacity is impaired.  

In 2015, the Mental Health Act was amended to remove the word “unwilling” from the 

section of the Act pertaining to involuntary ECT. This was preceded by much lobbying 

from mental health interest groups. The original provision stated that persons who were 

detained in an approved centre who were “unable or unwilling” to consent to ECT could be 

administered involuntary ECT. 

 

1.6.2 Involuntary ECT populations  

As people having involuntary ECT are excluded from prospective clinical research, 

knowledge of the needs of this group is based on retrospective studies, which have, to date, 

been limited in size, see Table 1.3. In addition, the possibility of publication bias has been 

raised with regard to the number of individual case reports and small case series of 

successful courses of involuntary ECT (Methfessel et al., 2017). Greater prevalence of 

non-depressive disorders has previously been reported among those having involuntary 

ECT (Martin et al., 1987). Other studies have shown that those having involuntary ECT 

may be older (Plakiotis et al., 2014) and have less knowledge about the treatment 
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(Malcolm, 1989). The one-year re-hospitalisation rate after involuntary ECT was 66% in 

one study (Chu et al., 2014), not dissimilar to a one-year post-ECT relapse rate of 51.1% 

based on meta-analysed data from eight prospective research studies of patients having 

voluntary ECT (Jelovac et al., 2016).  



 

4
2
 

Table 1.3 Summary of studies describing involuntary ECT courses 

Year Author Design Location N=invol N=vol Characteristics of the involuntary ECT group 

1986 Mahler at al. Retrospective casenote review with 

control group for comparison 

Missouri N=19 N=24 More likely to have future involuntary admissions  

No difference in age, gender, diagnosis, no of treatments  

1989 Malcolm Retrospective casenote review with 

patient interviews performed post-

ECT 

Sheffield  N=27 N=73 Poorer knowledge of ECT   

1999 Wheeldon et 

al. 

Retrospective casenote review with 

patient interviews performed post-

ECT, control group for comparison 

Aberdeen  N=11 N=139 Younger 

More likely to be female 

Higher depression severity at baseline  

Greater decrease in HRSD after course of ECT 

Less likely to opt for ECT in future illness episodes 

2011 Lamont et al. Retrospective casenote review with 

control group for comparison 

Sydney N=17 N=26 More likely to be diagnosed with a non-depressive disorder  

2013 Andersen et 

al. 

Observational study Denmark N=152 N/A Any involuntary treatment incl ECT: Younger, earlier onset 

of psychiatric diagnosis, more prior psychiatric admissions 

2013 Mosknes et 

al.  

Observational study  Asker, 

Norway  

N=7 N/A Involuntary ECT administered only when likely to be life-

saving (seven of 241 courses)  

Four of seven people had further ECT in their lifetime  

Early improvement documented (day after first treatment)  

2014 Chu et al. Observational study Taiwan N=29 N/A  Unable to consent group: longer hospital stays, higher one-

year recurrence, more psychotic disorders, fewer affective 

disorders when compared to 'unwilling to consent' group 
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Year Author Design Location N=invol N=vol Characteristics of the involuntary ECT group 

2014 Plakiotis et al. Observational study of whole ECT 

service  

Victoria 

State, 

Australia  

N/A N/A Old-old adults more likely than young-old adults to have 

involuntary ECT  

2015 Rasmussen et 

al. 

Observational study Minnesota N=24 N/A Common use of maintenance ECT  

Heterogeneity of diagnoses among those having involuntary 

ECT 

No outcome data   

2017 Methfessel et 

al.  

Observational study  Heidelberg 

and 

Gottingen, 

Germany  

N=8 N/A Seven of eight patients showed a marked clinical response  



44 

1.6.3 Involuntary ECT and clinical research 

The importance of representativeness of clinical trial populations for guiding evidence-

based practice is particularly acute in psychiatry research (Finnegan and O’Donoghue, 

2017). Trial populations in many psychiatric disorders are not generalizable to clinical 

samples. For example, interventional studies in schizophrenia would exclude 80% of 

clinical schizophrenia patients, predominantly those with more severe illness (Humphreys, 

2014, Humphreys and Weisner, 2000). Similarly, trials in dementia would exclude 94.8% 

of clinical Alzheimer-type dementia registry patients (Schneider et al., 1997). 

Antidepressant efficacy trials in particular have been shown to be poorly representative of 

community depression populations (Zimmerman et al., 2002). The exclusion of people 

having involuntary ECT from clinical research samples likewise leads to concerns about 

whether the results of clinical trials can be generalised to those having involuntary 

treatment. Clinical trials have allowed great progress to be made in optimising ECT 

treatment to improve response rates and reduce side effects. However, conclusions about, 

for example, laterality and pulse-width, are made based on trial populations of those 

having elective ECT who have capacity to consent to research participation. Little is 

known about people who have involuntary ECT. It is therefore unclear whether their needs 

differ in any substantial way from the needs of voluntary ECT patients who comprise the 

research populations on which best ECT practice is based.  

 

1.7 Overall summary of background 

Depression is a common serious mental health problem. Much of the burden of the 

disorder lies in its recurrent nature and current relapse prevention strategies offer only 

limited protection. Childhood trauma and the presence of personality dysfunction are 

associated with greater risk for depression and lower response rates to pharmacological 

treatment for depression.  
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One effective acute treatment for depression is ECT. Though cognitive side-effects, 

particularly retrograde autobiographical amnesia, limit its use, ECT practice has been 

greatly optimised over recent decades. However, as this evidence base is comprised of 

studies on people having only voluntary ECT, it is not known whether improvements in 

ECT practice can be applied to also improve outcomes for people having involuntary ECT. 

Other unknown factors in ECT practice are whether personality dysfunction or childhood 

trauma affect response rates to ECT, and what the precise nature of the effect of ECT on 

autobiographical memory is. Relapse rates are high after successful ECT for depression.  

Ketamine is a glutamate receptor antagonist which has a robust acute antidepressant effect, 

possibly mediated by activation of neuroplasticity cascades. Clinical trials of ketamine 

have been modest-sized and reasons for non-recruitment, non-randomisation and non-

adherence are not available. The potential for ketamine to be used in relapse prevention 

after successful ECT for depression has not yet been investigated.  

 

1.8 Hypotheses and objectives  

1.8.1 Study 1 

1.8.1.1 Objective 

To conduct a randomised, controlled, double-blind pilot trial of ketamine compared to 

midazolam for depression relapse prevention following successful ECT, to assess 

feasibility of the treatment protocol and gather information on reasons for non-recruitment, 

non-randomisation and drop-out to inform a future definitive trial.  

 

1.8.1.2 Hypothesis 

I hypothesized that the treatment protocol would be feasible and that participant adherence 

to four treatment infusions would be feasible. 
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1.8.2 Study 2 

1.8.2.1 Objective 

To examine performance on the full Kopelman Autobiographical Memory Interview (K-

AMI) in severely depressed patients before and after a course of ECT and to compare this 

with the performance of age- and gender- matched healthy controls before and after a 4-

week interval. I also aimed to assess for differences in K-AMI performance between ECT 

responders and non-responders, and association between change in performance on the K-

AMI and depression severity, as measured by HRSD-24 scores. These measures aimed to 

control for both the passing of time and contemporaneous mood status when comparing 

autobiographical memory between ECT patients and controls. 

 

1.8.2.2 Hypothesis 

I hypothesised that patients would perform less well than controls on the K-AMI and that 

the K-AMI would detect deterioration in autobiographical memory performance in patients 

following ECT.  

 

1.8.3 Study 3 

1.8.3.1 Objective 

To examine scores on the brief screening questionnaire for personality disorder, the 

SAPAS, in unipolar depressed patients referred for ECT and to determine whether a 

difference exists in response to ECT among patients with unipolar major depressive 

disorder who were identified on the SAPAS as likely or unlikely to have an underlying 

personality disorder. A secondary objective was to examine cognitive performance before 

and after ECT in a subgroup of depressed patients and compare those above and below the 

SAPAS threshold. 
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1.8.3.2 Hypothesis 

I hypothesised that over 50% of depressed ECT patients would score above the cut off 

score of three on the SAPAS, and that ECT response rates would be lower among those 

above the SAPAS threshold score for personality disorder. I also hypothesised that 

cognitive performance would not differ between those above and below the threshold 

score.  

 

1.8.4 Study 4 

1.8.4.1 Objective 

To examine the incidence of childhood (before the age of seventeen) and recent (within 

three years) trauma in a sample of unipolar depressed patients referred for 

electroconvulsive therapy (ECT) and to assess for association between response to ECT for 

depression and presence of childhood or recent trauma. 

 

1.8.4.2 Hypothesis 

I hypothesised that childhood or recent trauma would occur in over 50% of depressed ECT 

patients and that those who reported childhood trauma do less well with ECT than those 

without a history of childhood trauma. 

 

1.8.5 Study 5 

1.8.5.1 Objective 

To compare a large sample of involuntary ECT courses to an age- and gender-matched 

control group of voluntary ECT courses in terms of baseline demographic and clinical 

features, ECT treatment parameters and ECT treatment, and outcome variables. 
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1.8.5.2 Hypothesis  

I hypothesised that there would be no difference between involuntary and voluntary ECT 

courses in terms of treatment profiles and outcomes. 
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2. Materials and Methods  

This work presented in this thesis is comprised of five studies. Four studies were 

conducted on the same population - participants in a randomised controlled pilot trial, the 

KEEP-WELL Trial, Study 1. Results of the trial itself are described in Chapter 3 (Study 1). 

Three other studies described here (Studies 2, 3, 4) are cohort studies involving the 

participants in the KEEP-WELL trial. For Study 2, a healthy control group was also 

recruited. Study 5 is a separate retrospective case note review. The backgrounds to the 

studies are summarised below. 

Figure 2.1 Summary of Studies 1-5 
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2.1 Summary of Studies 

2.1.1 Study 1. Ketamine for depression relapse prevention following 

successful ECT, the KEEP-WELL Trial  

The KEEP-WELL trial, ‘Ketamine for depression relapse prevention following 

electroconvulsive therapy: a randomised pilot trial’ was funded by the Health Research 

Board, Ireland (HRA-POR-2014-604). The objective of the study was to conduct a 

randomised controlled pilot trial of a four-week course of once-weekly ketamine or 

midazolam infusions for depression relapse prevention following successful ECT to assess 

trial procedures for feasibility for a future definitive trial. Participants with unipolar 

depression referred for ECT were recruited (n=43) prior to commencing ECT and were 

assessed weekly during the ECT course using the primary clinical outcome, the 24-item 

Hamilton Rating Scale for Depression (HRSD-24). Those who met standard response 

criteria were invited, on completing ECT, to be randomised in a 1:1 ratio to a course of 

four once-weekly infusions of ketamine or the active comparator midazolam, and were 

assessed using a battery of instruments to monitor mood, physical health and 

psychotomimetic symptoms before, during and after the infusions. Participants were 

followed-up over six months using the HRSD-24 to assess for relapse. Information on 

recruitment, randomisation and follow-up rates and reasons for dropout was collected. 

Recruitment to the monitoring phase of the trial continued past the termination of the 

randomised treatment phase to allow ongoing recruitment to the cohort studies detailed 

below.   

 

2.1.2 Study 2. Effects of mood and time on autobiographical memory 

before and after electroconvulsive therapy for depression 

Autobiographical memory is known to be negatively affected by electroconvulsive 

therapy, but it is not clear how this effect differs from the effects of time and mood status 
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on recall of autobiographical memories and no ideal assessment for autobiographical 

memory currently exists. Previous ECT studies using the Kopelman Autobiographical 

Memory Interview (K-AMI) have been unable to account for these effects. This study 

aimed to examine performance on the full Kopelman Autobiographical Memory Interview 

in severely depressed patients (n=27) before and after a course of ECT and to compare this 

with the performance of healthy controls (n=72) before and after a 4-week interval. This 

takes into consideration both the passing of time and contemporaneous mood status when 

comparing performance. A secondary aim was to assess for association between change in 

performance on the K-AMI and mood status, as measured by scores on the 24-item 

Hamilton Rating Scale for Depression (HRSD-24), and association between performance 

in the K-AMI and response to ECT. In this prospective observational cohort study, 

depressed patients having ECT who were recruited to the monitoring phase of the KEEP-

WELL Trial (Study 1) and a healthy control group were assessed at baseline and after an 

interval using the K-AMI. Depressed participants had assessments at baseline (pre-ECT) 

and at the end of the course of ECT. Healthy controls had assessments at baseline and at 

four weeks.  

 

2.1.3 Study 3. Effect of personality disorder on response to ECT for 

depression 

It is unclear whether personality disorder affects response to ECT and no study has 

reported on use of a brief personality screening questionnaire in an ECT population. The 

aim of this study was to assess for association between scores on the brief personality 

screening tool, the self-reported Standardised Assessment of Personality – Abbreviated 

Scale (SAPAS), and response to ECT among patients with unipolar major depressive 

disorder. In this prospective observational cohort study, depressed participants having ECT 
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(n=49) who were recruited to the monitoring phase of the KEEP-WELL Trial completed 

the SAPAS once at pre-ECT baseline and were monitored weekly for response to ECT.   

 

2.1.4 Study 4. Childhood trauma and response to ECT for depression 

Childhood trauma is a risk factor for later development of depression and is associated 

with lower response to pharmacotherapy for depression. It is not known whether the 

experience of childhood trauma affects response to ECT for depression. This study aimed 

to examine the incidence of childhood (before the age of seventeen) and recent (within 

three years) trauma in a sample of unipolar depressed patients referred for ECT (n=44), 

and to assess for association between response to ECT for depression and presence of 

childhood or recent trauma. In this prospective observational cohort study, depressed 

patients having ECT who were recruited to the monitoring phase of the KEEP-WELL Trial 

were assessed at pre-ECT baseline using the Childhood Traumatic Events Questionnaire 

and the Recent Traumatic Events Questionnaire and were assessed weekly for response to 

ECT using the HRSD-24.   

 

2.1.5 Study 5. Involuntary and voluntary electroconvulsive therapy – a 

case-control study 

It is not known whether results of clinical research in ECT (such as studies 1 through 4 

above) can be used to guide treatment decisions for those having involuntary ECT, who are 

not represented in trial populations. This study aimed to compare courses of involuntary 

ECT with matched voluntary ECT courses in terms of clinical and demographic factors, 

treatment requirements, and outcomes. A retrospective case-control study was performed 

examining a five-year sample of involuntary ECT courses (n=48) and an age-, gender- and 

time-matched voluntary ECT control sample (n=98). 
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2.2 Materials 

2.2.1 Demographic and baseline assessments  

2.2.1.1 Participant background information  

Demographic information (Appendix 1) was collected on all patients and controls and 

included age, self-identified gender, self-identified ethnicity, marital status, employment 

status, profession, years in education, height, weight, lifetime history of: smoking; alcohol 

abuse; or substance abuse, and family history of alcohol abuse, personal medical history 

and current medications. For depressed patient participants, additional information was 

collected on their course of depression, including age at onset, number of episodes of 

depression, duration of the current episode, current medications, as well as distance from 

home to the study centre.  

 

2.2.1.2 Structured Clinical Interview for DSM-IV Axis I Disorders (SCID)  

The SCID (First et al., 1998) is a diagnostic interview which uses DSM-IV criteria to 

allocate psychiatric diagnoses (American Psychiatric Association, 2000). Although DSM-

IV and ICD-10 criteria are comparable in some respects, the SCID is not designed to 

provide information on ICD-10 diagnoses (First and Westen, 2007). The research version 

of the SCID, as used here, is the gold standard for diagnosis of DSM-IV disorders. Among 

people with depression, when applying DSM-IV criteria, SCID has good inter-rater 

reliability (Kappa = 0.80) and fair test-retest reliability (Kappa =0.61) (Zanarini et al., 

2000). SCID for depression was performed on all depressed participants at baseline. The 

full SCID involves nine sections. I performed the Current Major Depressive Episode 

subsection of the Mood Disorders section, Appendix 2. The extended mood disorders 

SCID was not performed as participants with bipolar illness were not eligible for 

recruitment to these studies and screening for bipolar disorder was conducted by treating 

teams as part of the admission assessment, prior to eligibility screening for research. The 
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SCID allows for information to be extracted from the respondent or other sources, e.g. 

clinical notes, collateral history, to allow application of timelines and severity scales to 

ascertain features of depression such as psychosis, chronicity and onset. There are 

therefore no limitations to completion of the assessment.   

In these studies, the SCID for depression was performed at baseline with all depressed 

participants and additional information gathered from notes, nursing staff or family 

members where necessary for completion. DSM-IV allocates depression severity based on 

the number (the presence of five of nine listed symptoms indicated a depressive episode) 

and not severity of symptoms experienced, thus in this study, SCID was used to confirm 

diagnosis of major depressive episode and the prospective HRSD-24 scores repeated 

weekly, were used as a measure of depression severity. The SCID is conducted as a semi-

structured interview with probe and follow-up questions to ascertain presence of symptoms 

of depression followed by depression subtype.  

 

2.2.1.3 Maudsley Staging Method for Treatment Resistance in Depression 

(MSMTRD) 

The MSMTRD (Fekadu et al., 2009) was designed to provide a measure of treatment 

resistance in depression. The method differs from other similar tools such as the 

Antidepressant History Treatment Form (Oquendo et al., 2003) as it uses a multi-

dimensional method to consider treatment resistance including duration of depressive 

episode, severity of depressive episode, and treatment failures, Appendix 3. Treatment 

failures are rated categorically from 1-2 antidepressant failures (1 point) to >10 

antidepressant failures (5 points). Failure of any pharmacological augmentation strategy 

and failure of electroconvulsive therapy are allocated one point each. The maximum total 

possible score is 15 and scores can be presented categorically with mild scores 3 – 6 

indicating mild resistance, moderate scores 7 – 10 indicating moderate treatment resistance 
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and scores 11 – 15 indicating severe resistance. Psychotherapeutic treatment is not 

accounted for. Adequate treatment courses are not defined by the authors but were based 

on the Maudsley Prescribing Guidelines, British National Formulary and the 

Antidepressant History Treatment Form. For the purposes of this study, participant report 

of doses and durations of antidepressant and augmentation trials were confirmed where 

possible with clinical notes and drug prescription records and adequate doses were defined 

according to the Maudsley Prescribing Guidelines (Taylor et al., 2015). The MSMTRD has 

been assessed for validity in depressed inpatient populations and the total score as well as 

the dimensional scores (depression duration, severity and treatment failures) all predicted 

failure to remit with depression treatment among 88 patients (Fekadu et al., 2009). The 

MDMTRD also showed increased predictive power over other available similar 

instruments, e.g. the Antidepressant Treatment History Form, in a smaller follow-up study 

(Fekadu et al., 2009).    

 

2.2.1.4 The National Adult Reading Test (NART) 

The NART (Nelson and Willison, 1991), Appendix 4, is a test of premorbid reading ability 

which allows for estimation of a number of intelligence scale subscores, including 

estimated premorbid full-scale intelligence quotient (IQ), verbal IQ, and performance IQ. 

The test shows high correlation with the Wechsler IQ scales (Wechsler et al., 1997, Lezak, 

2004), and both inter-rater and test-retest reliability are high at >0.90 (Nelson and Willison, 

1991). The NART used here is an updated version of the 1982 original, and assesses 

reading ability based on pronunciation of fifty words which are spelled non-phonetically 

and thus cannot be correctly pronounced without familiarity, e.g. campanile, demesne, etc. 

The NART is thus a proxy measure of premorbid intelligence. Similar vocabulary and 

reading ability tests are commonly used as proxy measures of intelligence among adults. 

The NART is valid in depressed samples and across age ranges (Nelson and Willison, 
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1991) and is not affected by mood status (Crawford et al., 1987). To conduct the test, the 

interviewer provides direction to the respondent to attempt to pronounce aloud each word 

that they are shown, regardless of prior familiarity with the word. The interviewer shows 

50 words, in a set order, one at a time, at a pace dictated by the respondent. The 

interviewer is permitted to provide neutral phrases of reassurance to reduce test anxiety 

throughout, regardless of the accuracy of responses. The words increase in difficulty (and 

likely unfamiliarity) as the test progresses and the interviewer records responses, using the 

number of errors to calculate scores. The test was adapted for these studies to promote 

inclusivity, with words printed in large font to allow for visual impairment, but ability to 

accurately see words in large font and fluent written and spoken English are required to 

properly complete the test. Scribing, mobility or hearing impairment do not limit 

completion of the test.  

 

2.2.1.5 Edinburgh Handedness Inventory 

The Edinburgh Handedness Inventory (Oldfield, 1971), Appendix 5, provides a measure of 

handedness, an important potential confounder in neuropsychological testing. The seven-

item inventory used here prompts respondents to choose a category which best describes 

their performance of a variety of tasks (e.g. striking a match, using a computer mouse), 

ranging from always left, usually left, left or right, usually right, to always right. Item 

responses are scored and the aggregated score provides a handedness quotient, ranging 

from -100 (complete left handedness) to +100 (complete right handedness). 

 

2.2.1.6 Electroconvulsive therapy treatment information 

Depressed participants having ECT consented to researchers accessing their clinical notes 

to gather information on the ECT course. Data were collected on: indication for ECT, 

number of ECT treatments administered, laterality of ECT, mean total charge in 
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millicoulombs, mean seizure duration (motor and EEG) in seconds, adverse events, 

changes in medication during the ECT course, and mean post-treatment time to 

reorientation in minutes.  

 

2.2.2 Illness severity assessment  

2.2.2.1 Hamilton Rating Scale for Depression, 24-item 

The HRSD-24 (Hamilton, 1960, Beckham and Leber, 1985), Appendix 6, is the primary 

clinical outcome for all studies reported here and was used to assess mood at baseline and 

examine weekly depression severity to assess for response and remission following ECT. 

The 24-item Hamilton Rating Scale for Depression consists of a range of items scored 

from 0-2 or 0-4 which assess for presence and severity of biological, emotional and 

cognitive symptoms of depression, as well as psychotic and compulsive symptoms. 

Questions refer to the respondent’s overall experience over the preceding seven days and 

contain both respondent-rated questions and observational items scored by raters, based on 

the appearance and presentation of the person being assessed.  

The scale allows for collateral history from e.g. nursing staff to inform detail on items such 

as helplessness where patients may require assistance with basic activities. Symptoms of 

physical ill health, such as pain, poor sleep, poor appetite, etc., may result in inflated scores 

suggestive of depression, even where no affective, emotional or cognitive symptoms of 

depression are present. The original Hamilton Rating Scale (Hamilton, 1960) did not 

incorporate measures of psychosis or cognitive symptoms such as hopelessness, 

helplessness and worthlessness, and the 24-item version provides these additional 

measures. The maximum possible score is 77. The scale is reliant on respondent answers 

and sensitivity to presence and severity of depression may be limited where insight is poor, 

but does allow for some observational scoring e.g. where a person denies depressed mood 

but presents as depressed throughout the interview. The scale has been validated in 
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depressed groups but the limitations of the instrument including those highlighted above 

have been debated in recent years (Bagby, Ryder et al. 2004, Carroll 2005). Nonetheless, 

the Hamilton Rating Scale is one of the most commonly used clinician-administered 

depression severity rating scale in clinical trials (Williams, 2001), although the 24-item 

version is a newer adaptation of the original 21-item scale reported in many older trials. 

Despite its limitations, widespread use of the HRSD-24 in similar depression studies 

allows for comparison between groups and coincides with the move toward standardisation 

of clinical trial outcome measures. The scale has an accompanying Structured Interview 

Guide (Williams, 1988) used for training and rating as detailed in Data Quality Assurance, 

below. Respondent visual, hearing, scribing or mobility impairment do not affect ability to 

complete the assessment.  

 

2.2.2.1.1 Response, remission and relapse  

The primary clinical outcome measure for Studies 2-4 described here is response to ECT as 

measured using the HRSD-24. To be recruited to studies 1-4 patients must score ≥21 on 

the HRSD-24, indicating at least moderate depression severity. Response to ECT was 

defined as achieving ≥60% decrease from baseline HRSD-24 and a score ≤16 on two 

consecutive weekly ratings. Remission criteria were ≥60% decrease in HRSD from 

baseline and a score ≤10 on two consecutive weekly ratings. For Study 1, criteria for 

relapse were ≥10 point increase in HRSD-24 compared to post-ECT score plus HRSD-24 

≥16; in addition, increase in the HRSD-24 should be maintained one week later. Hospital 

admission, further ECT, and deliberate self-harm/suicide also constituted relapse. Timing 

of these events was recorded. Similar to all strict criteria applied to complex clinical 

scenarios, these cut-off scores for response, remission and relapse are somewhat arbitrary. 

The above were chosen to be comparable with previous ECT work at this study site 
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(Semkovska et al, 2016) and others (Sackeim, Dillingham et al. 2009, Kellner, Knapp et al. 

2010).  

2.2.2.1.2 HRSD-11 

As described above, the 24-item HRSD refers to the respondent’s overall experience over 

the previous week. For assessment of acute change in depression severity, e.g. over the 

course of an infusion clinic, as described here in Study 1, HRSD-24 questions were divided 

into dynamic (11) and non-dynamic (13) items. An 11-item modified HRSD consisting 

only of dynamic items susceptible to change in a matter of hours e.g. physical and 

emotional experience, was therefore performed for acute assessment of change in 

depression severity during infusion clinics. For non-dynamic items such as questions on 

sleep and appetite, which would not change acutely over the course of a few hours, scores 

were carried forward to result in a total score for a 24-item HRSD.   

 

2.2.2.2 Clinical Global Impression Score 

In Study 5, the Clinical Global Impression score (Guy, 1976) is reported as a measure of 

global baseline illness severity for psychiatric disorders (Clinical Global Impression: 

Severity Score, CGI-S) and global illness change (Clinical Global Impression: 

Improvement Score, CGI-I), Appendix 7. In the study site, local protocol requires that all 

patients having ECT must have a documented CGI-S score to indicate illness severity just 

before commencing ECT, and a documented CGI-I score prior to each twice-weekly ECT 

treatment. In Study 5, the CGI-I score for the final ECT treatment was recorded as the 

post-ECT CGI-I. The CGI is validated for use in depression (Guy, 1976) but has lower 

inter-rater reliability than the Hamilton Rating Scale for Depression (Cichetti and Prusoff, 

1983) (the 24-item version of which is used in studies 1-4 here). Though the CGI scales 

have advantages for use in clinical practice – the scales are simple and convenient both to 

score and to communicate, and the instrument relies on clinical experience without 
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requiring training – the clinician-administered CGI scores for both severity and 

improvement do not correlate well with patients’ view on the severity or course of their 

illness (Forkmann et al., 2011). However, the retrospective cohort study design of Study 5 

required use of pre-existing clinical data. The research population included involuntarily 

admitted, severely unwell patients who did not have decision-making capacity to consent 

to participation in prospective studies, therefore reporting of documented CGI scores for 

both illness severity and improvement is used as an available outcome measure for illness 

course during ECT.  

 

2.2.3 Cognitive assessments  

2.2.3.1 Standardised Mini Mental State Examination (sMMSE) 

The sMMSE is a standardised, freely available 12-item version of the Mini Mental State 

Examination (Cockrell and Folstein, 1988), a screening tool for dementia which is widely 

used and understood and requires little time for completion and no rater training (Molloy et 

al., 1991). Though use of the standardised Mini Mental State Exam (sMMSE, Appendix 8) 

has become common, it is inadequate for monitoring adverse cognitive side-effects of ECT 

(Semkovska and McLoughlin, 2010). The sMMSE is insensitive to change, does not assess 

executive function, and can only detect substantial impairment (Tombaugh and McIntyre, 

1992). Here, the sMMSE was used as a screening measure for cognitive impairment at 

baseline for recruitment to studies. Participants must score >24 (of 30) in order to be 

eligible for recruitment. For assessment of cognition during the studies reported here, the 

sMMSE was used as part of a battery of tests including measures of frontal executive 

function. Parallel versions are not available and practice effect is possible among depressed 

participants as the sMMSE is standard practice in inpatient units and may have been 

performed on repeated occasions prior to research participation. However, the sMMSE has 

advantages of being widely used and reported in other depression and ECT research, 
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allowing for comparison between groups. In these studies, sMMSE scores are cautiously 

reported alongside supplementary assessments of broader cognitive function.  

 

2.2.3.2 Digit span: forward and backward  

The digit span subtest of the WAIS-R (Wechsler et al., 1997) assesses immediate short-

term memory, attention and working memory, Appendix 9. The test is administered in a 

strict fashion with clear directions provided for raters and respondents to follow and 

parallel versions are used on repeat assessments to reduce practice effect. Respondents are 

informed that they will hear the rater read a series of numbers which must be repeated 

exactly in order to answer that item correctly. A trial question for both forward and 

backward spans is provided. Visual, scribing or mobility impairment will not affect the test 

but respondents must be able to hear the rater as digit series cannot be repeated. In the first 

part of the test (forward digit span), a series of numbers is read out by the rater at a rate of 

one per second using a consistent pitch. At the last digit of each series, the pitch of the rater 

voice should drop. The respondent then repeats the series of numbers. Each number level 

(e.g. four digits in a row) has two attempts (two separate series of four numbers are read 

aloud) and respondents can score 2 (both trials passed), 1 (one trial passed) or 0 (no trials 

passed). The test is discontinued after failure on both trials at one level. For forward digit 

spans, increasing series of numbers up to nine digits is tested and a total score (up to 16) 

and a maximum digit span (up to 9) is allocated. In the second part of the test (backward 

digit span), the series of numbers read by the rater must be correctly repeated by the 

respondent in backward order in order to answer correctly. Increasing series of up to eight 

digits are tested and respondents can score up to 14 in total for backward digit spans and 

can have a maximum backward digit span of up to eight.  
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2.2.3.3 Trail Making Test (A) and Trail Making Test (B)  

Trail Making Test A (Part A Wechsler, 1989) tests motor and psychomotor speed. Trail 

Making Test B (Part B, Wechsler, 1989) tests set-shifting ability, a frontal executive 

function. Both parts of the Trail Making Test consist of 25 circles distributed over a sheet 

of paper, Appendix 10. In Part A, the circles are numbered 1 to 25, and dispersed 

throughout the page, to be connected in ascending order. In Part B, the circles include both 

numbers (1 to 13) and letters (A to L). As in Part A, the respondent must connect the 

circles in ascending order but also must alternate between the numbers and letters (i.e., 1-

A-2-B-3-C, etc.). The respondent is instructed that they will be timed and must connect the 

circles as quickly as possible, without lifting the pen from the paper. The rater brings any 

error to the immediate attention of the respondent and allows them to correct it. The test is 

discontinued if more than five minutes elapses without completion. The mean time for 

completion of Part A by healthy controls is 29 seconds, with more than >78 seconds 

indicating deficiency. For Part B the mean completion time is 75 seconds and >273 

seconds is deficient. Parallel versions of the tests are available to reduce practice effects. 

Both tests require some visual acuity and scribing ability but are not affected by hearing or 

mobility impairment.  

 

2.2.3.4 Addenbrooke’s Cognitive Assessment-III (ACE-III)  

The Addenbrooke’s Cognitive Assessment is an assessment of global cognitive function 

which incorporates measures of frontal executive function (Hsieh et al., 2013, Noone, 

2015). Although some rater training is required and the instrument takes longer to 

complete than the standardised Mini Mental State Exam, it has the advantage of being 

sensitive to change and providing subscales for a variety of cognitive functions (Mioshi et 

al., 2006). In these studies, the ACE-III was not required in full as a complete battery of 

cognitive testing was performed including Trail Making Tests A and B and digit spans.  
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Elements of the ACE-III were therefore selected to assess cognitive functions that were not 

assessed by other tests in the battery. These were: category and letter fluency, retrograde 

semantic memory (as not all participants could complete the full K-AMI), and verbal 

learning with immediate, delayed and cued recall items, Appendix 11.    

Retrograde semantic memory in the ACE-III is measured on a four-item general 

knowledge scale. Verbal learning consists of three respondent repeats of a seven-item 

address read aloud by the rater. The ACE-III uses a British address, and for these studies, a 

fictitious but sensible Irish address was used instead. Immediate recall is tested on the third 

consecutive repeat. Following an interval of 20 minutes, delayed recall of the address is 

tested. Tests in the cognitive battery for these studies were therefore administered in a 

consistent order. If any of the seven address items are not recalled, cued options are given 

and a point for delayed recall can be obtained through cued recall. Parallel versions of the 

address were used to avoid practice effect on verbal learning. Delayed recall of three non-

associated objects is also measured (immediate recall of these is not assessed). Visual, 

scribing and hearing impairment can all limit respondents’ ability to complete the ACE-III. 

 

2.2.3.5 Kopelman Autobiographical Memory Interview (K-AMI) 

The Kopelman Autobiographical Memory Interview (K-AMI) (Kopelman et al. 1989) was 

originally designed for assessment of amnestic patients but has also been used in ECT 

research (Sienaert et al. 2010). It assesses both semantic and episodic autobiographical 

memory separately, with items scored on specificity and detail. A copy of the K-AMI is 

provided in Appendix 12. In the assessment, the participant is asked for a series of specific 

semantic memories, such as names and addresses, for Recent Life, Early Adult Life, and 

Childhood experiences. In addition, at each time point, the participant is asked to relate in 

as much detail as possible, a number of individual, discrete episodic memories based on 

prompts provided by the rater. The episodic memories are scored according to the richness 
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of detail provided. Scores are provided for subscales from recent life, early adult life, and 

childhood answers and can be aggregated into a total semantic score and total episodic 

score. The K-AMI does not provide a measure of recall consistency and caution is required 

due to suggestions of a lack of sensitivity of the instrument to ECT-related retrograde 

amnesia (Jelovac et al. 2016). It is long (+25 minutes) and can be burdensome for 

depressed patients to complete. It also requires significant rater training, detailed in Data 

Quality Assurance (section 2.3.8 below). As with all assessments of autobiographical 

memory it is impossible to verify the accuracy of the detail provided, but assessment of the 

K-AMI showed answers were accurate in 90% of the original sample, suggesting 

confabulation is not a major problem with this assessment (Kopelman et al. 1989).  

The ideal instrument for assessment of retrograde autobiographical amnesia would be short 

and simple to administer and would provide scores for memory detail (semantic and 

episodic) as well as a consistency score on retesting after ECT. Results could be measured 

against the general population (and also depressed persons not treated with ECT) at 

baseline and after several weeks of normal life. Unfortunately, currently used instruments 

for retrograde amnesia, including the K-AMI and the Columbia University 

Autobiographical Memory Interview (CUAMI, or the short form CUAMI-SF), (McElhiney 

et al. 1995, 2001) arguably do not fulfil all these criteria, though this is the subject of 

debate (Semkovska and McLoughlin 2013, Sackeim 2014, Semkovska and McLoughlin 

2014). Studies using the CUAMI and CUAMI-SF have substantially contributed to the 

understanding of autobiographical memory impairment in ECT, though caution is required 

in interpreting any studies of this cognitive function in ECT populations because of the 

absence of a ‘perfect’ instrument. The CUAMI has been shown to vary with patient 

subjective expressions of cognitive difficulties following ECT but there is debate about the 

public availability of normative data on performance of healthy controls on the CUAMI, 
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although the group performance of controls has been outlined by the developers of the 

instrument (Sackeim et al, 2014).  

The K-AMI has the advantage of publicly available normative data on the performance of 

healthy controls (Kopelman et al, 1989) and the instrument allows for improvement of 

scores on re-testing should memory improve during or after a course of ECT. The K-AMI 

was chosen for investigation here due to the advantages described above and in order to 

investigate the outstanding research questions that limit the utility of this instrument, 

namely, the effect of mood status and the passage of time on performance on the K-AMI. 

The alternative instrument, the CUAMI, described in Section 4.1, does not allow for 

improvement of scores on retesting.  

As with sensitive information provided in assessment of childhood trauma, respondents are 

informed prior to completing the K-AMI of the limits of confidentiality and the duty of 

mandatory reporting should they disclose abuse in childhood by an alleged perpetrator who 

is still alive (Children First Act, 2015). Fluent English and ability to hear the questions 

posed are required for completion but scribing, mobility or visual impairment do not affect 

completion.  

 

2.2.4 Other assessments  

2.2.4.1 Childhood and Recent Traumatic Events Questionnaire  

The Childhood and Recent Trauma Events Questionnaire (Pennebaker and Susman, 1988) 

(CRTEQ) (Appendix 13) was designed for assessment of traumatic events and confiding in 

both childhood and recent life and was first described in 1988. The initial use of the 

CRTEQ was described in a sample of 200 Texan corporate employees (Pennebaker and 

Susman, 1988). It has since been used in studies of schizophrenia (Rajkumar et al., 2011), 
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social anxiety (Hoge et al., 2012), gene-environment interactions (Szentágotai-Tătar et al., 

2015), and cognition (Entringer et al., 2009). 

The CRTEQ requests “yes/no” answers to questions about the occurrence of specific types 

of trauma experienced in childhood (before the age of seventeen) and recently (within the 

past three years) and the age at which the trauma was experienced and optional detail. In 

the Childhood Traumatic Events Questionnaire, the categories of trauma assessed are 

bereavement, violence, traumatic sexual event, parental separation, serious illness or 

injury, and an ‘other trauma’ category. In the Recent Traumatic Events Questionnaire, 

categories of trauma assessed are bereavement, spousal separation, violence, traumatic 

sexual event, serious illness or injury, change in work role, and an ‘other trauma’ category. 

In both the childhood and recent trauma questionnaires, an open question allows 

documentation of any trauma experienced within the questionnaire timeframe not captured 

by previous questions (‘other trauma’). Answers in this section were coded by raters into 

types of trauma, e.g. emotional trauma and neglect, financial stress. For each type of 

trauma in the CRTEQ, respondents provide a score (using a 7-point scale, where 1=not at 

all traumatic, 4=somewhat traumatic, 7=extremely traumatic) of their current perception of 

the severity of the trauma that they experienced in the past, and the level of confiding of 

the trauma, which can be aggregated into a total trauma score and total confiding score for 

childhood or recent trauma. The questionnaire is designed as a self-assessment. 

Participants were provided with instructions and left alone to complete the assessment 

privately and return it to the rater for later scoring. If significant visual impairment or 

literacy limited a participant’s ability to complete the questionnaire, questions were read 

out by a trained interviewer. To maximise inclusivity and completion of the assessment, 

participants were encouraged to complete the questionnaire by self-assessment but if they 

were unable to do so independently due to depressive symptoms such as fatigue, 

amotivation or anxiety or if they requested support for completion, questions were read out 
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by a trained interviewer. A protocol for mandatory reporting of potential risks as well as 

provision of support for participants who reported childhood trauma for the first time was 

followed in accordance with national legislation (Children First Act, 2015).  

Recall bias is a potential problem associated with all instruments which retrospectively 

assess for traumatic events (Paulhus, 1991). The effect of other types of potential 

responder bias, such as social desirability bias, is unclear. In the study reported here, 

responders were provided with clear instruction about the supports available to them and 

limits of confidentiality in the context of a first report of childhood abuse where the alleged 

abuser was alive. Although responders were afforded privacy for completion of the 

CRTEQ, it is possible that responders may have chosen not to disclose some traumatic 

events.  

The instrument most commonly used for assessment of childhood trauma among depressed 

populations, the Childhood Trauma Questionnaire (Bernstein et al., 2003, Binder et al., 

2008, Bradley et al., 2008), has no companion assessment for recent trauma. Recent trauma 

is also associated with onset of depression (Kendler at al., 1999) and therefore is important 

in understanding response to ECT and the CRTEQ was chosen on this basis. The CRTEQ 

as used here allows for some comparison with previous studies of depression which have 

used the Childhood Trauma Questionnaire as both divide traumatic events into categories 

of trauma.  

 

2.2.4.2 Standardised Assessment of Personality – Abbreviated Scale (SAPAS) 

The Standardised Assessment of Personality – Abbreviated Scale (SAPAS) is a self-report 

brief screening tool for identifying underlying personality disorder. It has been validated 

among people attending psychiatry services (Moran et al., 2003). The scale, Appendix 14, 

consists of eight questions which refer to longstanding and general traits, to which 
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participants provide “yes/no” responses. For example, one screening question is “in 

general, do you have difficulty making and keeping friends?” A cut-off score of 3 positive 

answers has a sensitivity of 0.94 and specificity of 0.85 in psychiatric populations for 

identifying the presence of any personality disorder (Moran et al., 2003). Among inpatients 

with depression, a cut-off score of three had a positive predictive value of 73.1% and was 

not associated with depression severity (Bukh et al,. 2010). The SAPAS has also been used 

to assess for outpatient response to pharmacological treatment (Gorwood et al., 2010). 

Negative cognitive bias (Paulhus, 1991) among depressed people may affect response to 

self-assessment screening tools such as the SAPAS. In Study 3, depressed patients referred 

for ECT completed the SAPAS at pre-ECT baseline. The questionnaire is designed as a 

self-assessment. To minimise social desirability response bias (Paulhus, 1991), participants 

were provided with instructions on how to complete the questionnaire and then left alone 

to complete the assessment and return it confidentially to the rater. As detailed for the 

CRTEQ above, to maximise completion and inclusivity, participants were encouraged to 

complete the questionnaire by self-assessment but if they were unable to do so or requested 

support for completion, questions were read out by a trained interviewer and responses 

recorded.  

 

2.2.5 Assessment of potential side-effects  

2.2.5.1 Young Mania Rating Scale (YMRS) 

The YMRS (Young et al., 1978), Appendix 15, is a commonly used assessment tool for 

severity of mania and hypomania. The full scale assesses for emotional, biological and 

cognitive symptoms of mania and hypomania. In this study, the single mood item, rated 0-

4, representing a range from normal mood to frank euphoria, is used to assess for possible 

mood elevation in infusion clinics. The item is observer-rated and the scale does not 

require training. Use of the YMRS mood item as part of a battery of instruments for 



69 

assessment of possible psychotomimetic effects of ketamine has been previously reported 

in ketamine clinical trials as part of safety and tolerability monitoring (Zarate et al., 2006). 

 

2.2.5.2 Patient-rated Inventory of Side-effects (PRISE) 

The PRISE (Wisniewski et al., 2006), Appendix 16, is a self-rated assessment of physical 

and cognitive symptoms for use in assessment of possible side effects of interventions. It 

prompts respondents to report presence or absence of a range of symptoms in nine 

symptom categories, including genitourinary function, cognitive function, sleep and sexual 

function. The questions relate to the preceding week but the timeframe can be amended to 

assess change over days or hours. Following identification of any symptom, a dichotomous 

rating for ‘tolerable’ or ‘distressing’ is provided for each symptom category. The PRISE 

was designed for use in assessment of side effects of pharmacological treatment of 

depression in the Sequenced treatment alternatives to relieve depression (STAR*D) trial 

(Rush et al., 2004, Rush et al., 2006) and is suited to assessment of acute change in 

symptoms. Its use has thus been reported in ketamine trials as part of a battery of tests to 

assess safety and tolerability (Murrough et al., 2013, Wan et al., 2015).  

 

2.2.5.3 Clinician-administered Dissociative States Scale (CADSS) 

The CADSS (Bremner et al., 1998) is a 23-item questionnaire for administration by raters 

for assessment of present-moment dissociative symptoms in respondents, Appendix 17. 

The scale assesses for dissociative symptoms in identity, proprioception, time perception, 

colour and depth perception, and other modalities. An open prompt question for each item 

is asked e.g. “do things seem to be moving in slow motion?” and if answered positively, is 

followed by a series of further questions to ascertain the severity of the symptom. Each 

item is scored 0-4 according to detailed instructions in the CADSS manual. It has 
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previously been used in ketamine trials as part of a battery of tests to assess for possible 

psychotomimetic side-effects of ketamine (aan het Rot et al., 2010, Wan et al., 2015).  

 

2.2.5.4 Brief Psychiatric Rating Scale (BPRS) 

The BPRS (Overall and Gorham, 1962) is an 18-item questionnaire assessing a wide 

variety of symptoms of psychotic disorders. It is a clinician-administered scale and 

incorporates patient self-report and clinician observation. Following the initial 16-item 

scale, two items were added and an interview guide developed (Rhoades and Overall, 

1988). As reported by others, the four-item psychosis subscale was used in these studies as 

part of a battery of tests to assess for possible psychotomimetic effects of ketamine (aan 

het Rot et al., 2010, Wan et al., 2015). The subscale assesses domains of unusual thought 

content, suspiciousness, bizarre behaviour and hallucination, Appendix 18. Each item is 

scored from1-7 (very mild to extremely severe) thus in the four-item subscale, respondents 

can score a minimum of four. The manual provides prompt questions for each item and a 

detailed scoring system for various responses.  

 

2.2.6 Case Report Form (CRF)  

A CRF was compiled for all participants in the KEEP-WELL pilot trial, as required by the 

specifications of Directive 2001/20/EC of the European Parliament and of the Council of 4 

April 2001. The contents of the CRF were reviewed and approved by the Research Ethics 

Committee of St James’s and Tallaght Hospitals and the KEEP-WELL Trial Data 

Monitoring Committee. The contents and structure of the CRF are listed in Appendix 19. 

The CRF contains the materials described above as well as a number of trial-specific 

documents which relate to trial-specific operating procedures and protocols. For example, 

as detailed in the trial-specific protocol “Pharmacy Dispensing and Return Protocol: 
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Investigational Medicinal Products in the KEEP-WELL Trial” (Appendix 20), the 

anaesthetist who administers the trial infusion must complete both an Anaesthetist Blinded 

Information Checklist which is filed in the CRF, and an Anaesthetist Unblinded 

Information Checklist which is completed with a pharmacist on return of the remaining 

investigational medicinal products to the pharmacy following administration and is then 

stored securely with the randomisation list.  

 

2.3 Method 

2.3.1 Pilot trials  

Randomised controlled trials continue to be seen as the gold standard of assessment of 

interventions (Oxford Levels of Evidence, 2009). However, underpowered and poorly 

representative trials may not be generalizable to clinical populations and are thus less 

clinically useful and economical. This is a problem for all medical disciplines, such that it 

has been identified in an European Union Regulation due for operation in 2018 (European 

Council, 2014), but has been repeatedly demonstrated to be problematic in psychiatry 

research, and samples in antidepressant trials are poorly representative of those who will 

require treatment with these agents (Zimmerman et al., 2002). Conduct of pilot and 

feasibility trials to identify whether trial protocols are suitable to progress to definitive 

trials can help to assess not only feasibility of trial protocols but also representativeness of 

trial populations. Ireland’s Health Research Board places a high value on pilot trials as part 

of a strategy to improve the methodological quality of clinical trials in Ireland (Health 

Research Board, 2015).  

A pilot trial is distinguished from pilot work - work completed to inform study design or 

logistics prior to completing a definitive study - in the use of randomisation and 

intervention. In addition, pilot trials are distinct from proof-of-concept trials, which are 

carried out to determine if an intervention is biologically active or inactive (Thabane et al., 



72 

2010). Data collected as part of a pilot trial are sometimes combined with data from a 

subsequent definitive trial in order to increase statistical power (Wittes and Brittain, 1990), 

but this is not always appropriate, unless the definitive trial was a priori designed as an 

adaptive trial with an internal pilot trial component (Chow and Chang, 2008). Although 

structured guidelines exist to promote the quality of pilot trial reporting (Eldridge et al., 

2016), many pilot trials are never published (Van Teijlingen and Hundley, 2001). 

However, publication of pilot trial data has been described as “an ethical and scientific 

obligation” to avoid duplication of research effort and unwarranted research spending 

(Thabane et al., 2010).  

The traditional aim of pilot trials is to estimate a confidence interval for treatment effect to 

inform power calculations for a definitive trial (Craig et al., 2008) but caution is required 

when relying on pilot study data to inform power calculations as pilot trials may 

themselves be underpowered to assess scientific feasibility (Kraemer et al., 2006). There 

are other many reasons to conduct a pilot trial. Thabane et al summarise the reasons for 

performing a pilot study as comprising assessment of the feasibility of trial process, trial 

resources, trial management as well as trial scientific feasibility (Thabane et al., 2010). 

Variously, these aims could involve assessing rates of recruitment and retention, staffing 

requirements, time burden of assessments for participants and staff, capacity of the study 

staff and site, and data management.  

As detailed in Chapter 1, the field of ketamine research in depression has been 

characterised by modest-sized trials, but the factors underlying this are unclear. Therefore, 

application of ketamine to a novel purpose (as in Study 1 here, depression relapse 

prevention) requires a pilot trial in order to assess feasibility of the trial protocol and gather 

information on reasons for non-recruitment, non-randomisation and dropout. Conduct of a 

pilot trial is necessary to prevent inappropriate use of research funding on a definitive trial 

which may fail to recruit sufficient numbers of participants to be adequately powered. In 
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addition, a pilot trial would help to assess whether a subsequent definitive trial would be 

able to recruit a trial population representative of the target population (here, people with 

depressive disorder). Logistical issues involving equipment, staffing and participant travel 

can be assessed in a pilot trial to improve and economise processes for a definitive trial.  

 

2.3.2 Cohort studies 

In Studies 2-4 described here, no intervention took place other than the passing of time (for 

controls and patients) and routine clinical care (for patients). Prospective cohort studies as 

reported in Studies 2-4 are observational studies, “a family of studies in which investigators 

compare people who take an intervention with those who do not. The investigators neither 

allocate patients to receive the intervention not administer the intervention. Instead, they 

compare records of patients who had taken an intervention and been treated in routine 

practice with similar patients who had not taken the intervention (Oxford Levels of 

Evidence, 2009).”  

Such studies represent level II evidence as participants are not randomised and these 

studies are thus subject to potential confounding factors, known and unknown. In some 

circumstances the results of cohort studies may be aggregated and the aggregated results 

can represent level I evidence (Oxford Levels of Evidence, 2009). Although randomised 

controlled trials are viewed as the highest quality single study design, observational studies 

have a critical role in investigating many clinical research questions (Black 1996, Glasziou 

et al., 2004), including those in which randomised intervention would not be suitable or 

ethical. For example, as the evidence base for ECT for treating depression grew, it became 

clear that non-therapeutic or ‘sham’ ECT could no longer be used as a control treatment in 

randomised studies to investigate the effects of ECT in depression (Rasmussen, 2009). 

Therefore, for people who require ECT for treatment of depression, cohort studies such as 

those reported here can answer research questions such as the effects of ECT on 
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autobiographical memory, where a randomised controlled trial would not be ethical. The 

Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 

Statement (Von Elm et al., 2014) recognises the importance of observational studies and 

aims to improve the reporting of such studies, mirroring the available reporting guidelines 

for clinical trials (Schulz et al., 2010) and meta-analyses (Moher et al., 2009). STROBE 

Guidelines are followed in reporting Studies 2-4 described here.  

 

2.3.3 Retrospective case note review studies  

Studies which involve gathering and reporting previously recorded clinical information 

comprise a lower level of evidence than prospective studies (Oxford Levels of Evidence, 

2009). Such studies are commonly used to answer research questions relating to situations 

where informed consent is not possible, such as in emergency medicine (Gilbert et al, 

1996). Case-control studies are one type of retrospective cohort study, in which groups are 

selected for reporting based on matching of important clinical factors that could affect the 

outcome of interest (Matt and Mathew, 2013). Retrospective cohort studies generally 

suffer from poor methodology and reporting, such as poorly identified objectives (Worster 

and Haines, 2004). However, well-conducted retrospective studies have value in answering 

clinical research questions that are not suitable for prospective studies.  

In Study 5, aggregated clinical data are reported which refer to people admitted 

involuntarily who receive involuntary ECT. Little is known about this group’s needs and in 

what way they may differ from the needs of those who have elective voluntary ECT. 

Though there are possible methodological approaches to conducting ethical research in 

such situations (Finnegan and O’Donoghue, 2017), all prospective studies of people who 

have impaired capacity involve some risk to participants. Retrospective studies do not have 

participants and involve little risk to the individuals whose aggregated clinical data are 

reported. As no interventions or prospective assessments are involved, the risk to the 
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individuals whose aggregated data are reported consists primarily of data confidentiality 

and the potential for identification. In this respect, retrospective cohort studies (including 

case control studies) are similar to clinical audit, but without a gold standard for 

comparison of variables of interest. Ethical approval is required for use of aggregated 

clinical data for retrospective cohort studies. Specifically, ethical approval is required to 

publish such aggregated clinical data. However, where adequate measures are taken by 

researchers to ensure data confidentiality and to reduce the potential for identification, 

individual consent from persons to whom clinical data refers is not required for these 

studies. For example, separate researchers should collect and enter pseudonymised data 

from clinical notes for analysis and reporting by other researchers, who have not seen the 

data sources.  

 

2.3.4 Study Location 

St Patrick’s Mental Health Services is Ireland’s largest independent-sector mental health 

service provider and administers over one-third of all electroconvulsive therapy nationally 

(Mental Health Commission 2016). The two inpatient units combined (St Patrick’s 

University Hospital and St Edmundsbury Hospital) comprise 300 inpatient beds. The 

hospital accepts referrals from the public health service for ECT but the vast majority of 

inpatients have private health insurance, along with over 50% of the Irish population 

(Landsdowne Millward-Brown, 2012).  

 

2.3.5 Participants and consent  

2.3.5.1 Depressed participants  

People referred for ECT in St Patrick’s Mental Health Services were screened and, if 

eligible, were recruited to the KEEP-WELL Trial before commencing ECT. These 
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participants are described in detail in Chapter 3 (results of Study 1). Prior to commencing 

recruitment, treating clinicians signed consent for inpatients under their care to be recruited 

to the trial if eligible. Once referred for ECT, patients’ clinical notes were screened for 

exclusion criteria and then patients who did not have clear exclusion factors were 

approached by a researcher to request verbal consent for advanced screening such as a 

HRSD-24 or sMMSE assessment. Patients who met all eligibility criteria were then 

provided with verbal and written information (Patient Information Leaflet, Appendix 21) 

by a researcher and offered an opportunity to review and ask questions. Patients who were 

referred for ECT later than 6 pm on the evening before their first treatment were deemed to 

have too little time to adequately consider participant information to provide valid 

informed consent and were classed as ineligible due to late referral. Researchers returned 

to eligible potential participants to answer questions and meet with family members if 

requested, and if a participant expressed interest in participation, the Consent Form 

(Appendix 32) was completed with a clinician.  

 

2.3.5.2 Healthy controls  

Controls were recruited through advertising with volunteer agencies locally and nationally. 

People who had no lifetime history of mental illness and were physically well were invited 

to attend for two assessments, one month apart. No incentive was provided but travel 

expenses and parking costs were reimbursed. Participants initiated contact with the 

research team via email or phone and were initially screened for exclusion factors then sent 

a Control Participant Information Leaflet (Appendix 22) for review. After an interval, 

researchers followed up using the medium of the participant’s choice to answer questions 

about the study. Participants who were eligible and interested were provided with a range 

of appointment times and, on attendance for their first appointment, were re-presented with 

the Participant Information Leaflet and given another opportunity to ask questions. The 
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Consent Form (Appendix 32) was then completed with a clinician. All control assessments 

took place in the study centre, St Patrick’s University Hospital, lasting 70-90 minutes each, 

at the same time of day (07.00- 09.00).   

 

2.3.6 Study procedures  

Study procedures for Studies 1-4 are briefly summarised in Table 2.1. Study 5 is a 

retrospective case note review.  

  



 

 

7
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Table 2.1 Study procedures for Studies 1-4 

Study  Baseline Interview Interval Post-ECT Randomised 

Treatment  

Follow-up 

Study 1  

Ketamine for depression 

relapse prevention 

following successful ECT 

Unipolar 

depressed 

patients  

Baseline battery 

PLUS 

SCID-IV 

MSMTRD 

ECT treatment as 

usual 

Weekly HRSD-24 

monitoring 

Follow-up battery 

PLUS 

ECT treatment information 

Four once-

weekly infusions 

of ketamine or 

midazolam 

Table Z  

Follow-up to 

week 26 

 

 

Study 2 

Effects of mood and time 

on autobiographical 

memory before and after 

electroconvulsive therapy 

for depression 

Unipolar 

depressed 

patients 

Baseline battery 

PLUS 

K-AMI 

ECT treatment as 

usual  

 

Follow-up battery 

PLUS 

K-AMI 

ECT treatment information 

N/A N/A 

Healthy 

controls  

Baseline battery  

PLUS 

K-AMI 

4- week interval  Follow-up battery 

PLUS 

K-AMI 

N/A N/A 

Study 3 

Effect of personality 

disorder on response to 

ECT for depression 

Unipolar 

depressed 

patients 

Baseline battery  

PLUS 

SAPAS   

ECT treatment as 

usual  

Follow up battery  

PLUS 

ECT treatment information 

N/A N/A 

Study 4 

Childhood trauma and 

response to ECT for 

depression 

Unipolar 

depressed 

patients 

Baseline battery  

PLUS 

CRTEQ  

ECT treatment as 

usual  

 

Follow up battery  

PLUS 

ECT treatment information 

N/A N/A 

SCID-IV: Structured Clinical Interview for DSM-IV Axis I disorders, MSMTRD: Maudsley Staging Method for Treatment Resistant Depression, K-AMI: Kopelman Autobiographical Memory 

Interview, SAPAS: Standardised Assessment of Personality – Abbreviated Scale, CRTEQ: Childhood and Recent Traumatic Events Questionnaire.   
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In Table 2.1, the baseline battery consists of:  

 24-item Hamilton Rating Scale for Depression 

 Demographic information, clinical information   

 National Adult Reading Test 

 Edinburgh Handedness Questionnaire 

 Standardised Mini Mental State Exam (sMMSE) 

 Verbal Fluency: Letter and category  

 Verbal Learning (modified ACE III)  

 Trail Making Tests A and B  

 Digit Span: Forward and Backward  

Accompanied by the following for depressed patient participants:  

 Structured Interview for Diagnosis of DSM-IV disorders (SCID-IV) 

 Maudsley Staging Method for Treatment Resistant Depression (MSMTRD) 

The follow-up battery consists of:  

 24-item Hamilton Rating Scale for Depression 

 Verbal Fluency: Letter and category  

 Verbal Learning (modified ACE-III)  

 Trail Making Tests A and B  

 Digit Span: Forward and Backward  

 Standardised Mini Mental State Exam (sMMSE) 

Accompanied by ECT treatment information for depressed patient participants.  

Study procedures for each infusion clinic for randomised participants in Study 1, the 

KEEP-WELL Trial, are summarised in Table 2.2.  



 

 

8
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Table 2.2 Study procedures at infusion clinics for randomised participants in Study 1, the KEEP-WELL Trial. 

Timepoint 
-60 minutes  0 minutes +20 minutes  +40 minutes +240 minutes   

Pre-infusion Start of infusion  Mid-infusion End of infusion Post-infusion 

Depression Severity  HRSD-24 
   

HRSD-11 

Physical Health  Pre-infusion vitals  
Vitals monitored every 

ten minutes  

Vitals monitored every 

ten minutes 

Vitals monitored every 

twenty minutes  
Post-infusion vitals 

Psychotomimetic Effects  

Baseline  
 

Mid-infusion 
 

Post-infusion  

 - CADSS 
 

 - CADSS 
 

 - CADSS 

 - BPRS 
 

 - BPRS 
 

 - BPRS 

 - YMRS 
 

 - YMRS 
 

 - YMRS 

Tolerability  
Baseline  

 
Mid-infusion 

 
Post-infusion  

 - PRISE 
 

 - PRISE 
 

 - PRISE 

Participant Comfort  Arrival checklist        Departure checklist 

HRSD-24: Hamilton Rating Scale for Depression, 24-item, CADSS: Clinician-Administered Dissociative States Scale, BPRS: Brief Psychiatric Rating Scale (Psychosis subscale); YMRS: Young Mania 

Rating Scale (mood item), PRISE: Patient-Rated Inventory of Side Effects.  

 



 

81 

2.3.7 Study approval and governance  

2.3.7.1 Ethics and governance 

Studies 1-4 were approved under one application to the Research Ethics Committee (REC) 

of St James’s and Tallaght Hospitals (Appendix 23), which is authorised by the 

Department of Health and Children to review applications for ethical approval for clinical 

trials. Ethical approval for Studies 1-4 was also sought from the Research Ethics 

Committee of the study site, St Patrick’s Mental Health Services (Appendix 24). Study 5 

was approved by the Research Ethics Committee of St Patrick’s Mental Health Services. In 

addition, the KEEP-WELL Trial (Study 1) was approved by the Health Products 

Regulatory Authority (HPRA, Appendix 25), which is the authorised body in Ireland for 

clinical trials approval under Directive 2001/20/EC of the European Parliament and of the 

Council of 4 April 2001 on the approximation of the laws, regulations and administrative 

provisions of the Member States relating to the implementation of good clinical practice in 

the conduct of clinical trials on medicinal products for human use" (the "Clinical Trials 

Directive"), Appendix 27. All applications for clinical trial authorisation under the 

Directive are reviewed centrally under the EudraCT system (EudraCT Registry No.: 2014-

004262-14). All requirements of the Clinical Trials Directive were met, including 

submission of an annual Development Safety Update Report to the HPRA for approval. 

The study was conducted in accordance with the principles that have their origin in the 

Declaration of Helsinki, in accordance with Good Clinical Practice (GCP), as defined by 

the International Conference on Harmonisation (ICH) and in accordance with the ethical 

principles underlying European Union Directive 2001/20/EC and 2005/28/EC. A Trial 

Master File was compiled and managed by myself for the purposes of HPRA inspection. 

The Trial Master File contained the following documents written and maintained by the 

author:  

 Clinical Trial Protocol (Appendix 26)  
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 Participant Information Leaflet: patients (Appendix 21)  

 Participant Information Leaflet: controls (Appendix 22)  

 Case Report Form (Appendix 19)   

 Investigator’s Brochure: ketamine  

 Investigator’s Brochure: midazolam  

 Trial Specific Protocol: Emergency Unblinding of Trial Participants (Appendix 27) 

 Trial Specific Protocol: Data Quality Assurance Protocol (Appendix 29)  

 Trial Specific Protocol: Pharmacy Dispensing and Return Protocol for 

Investigational Medicinal Products (Appendix 20)  

 Trial Specific Protocol: Charter for Trial Steering Committee (Appendix 28)  

 Trial Specific Protocol: Charter for Data Monitoring Committee (Appendix 30)  

 Certificate of Indemnity for clinical trial activity 

 Funding documentation 

 Confirmation of REC and HPRA approval  

 Log of Delegated Responsibilities (Appendix 31)  

 Trial equipment maintenance checklist 

 Research staff file and Curriculum Vitae  

 Training record for trial staff  

The above documents were updated as required and reviewed on an annual basis. Each 

researcher working on the trial was required to read the updated documents annually and 

sign the Research Staff Signature Log, also in the Trial Master File. All researchers 

working on the trial completed mandatory certification on a two-yearly basis in Good 

Clinical Practice for Clinical Trials.  

The KEEP-WELL Trial (Study 1) was publicly registered at www.clinicaltrials.gov and on 

the EudraCT database. Annual reports were submitted to the Health Research Board, the 
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REC of St James’s and Tallaght Hospitals and the REC of St Patrick’s Mental Health 

Services, in addition to the HPRA report.  

Due to the sensitive nature of information collected during completion of the Childhood 

Traumatic Events Questionnaire (Study 4), the author acted as dedicated person for 

completion of mandatory reporting of potential abuse of a child or vulnerable adult in 

accordance with local policy.  

An independent Data Monitoring Committee was formed which met on a six-monthly 

basis throughout the trial to review reports compiled by the author. A Trial Steering 

Committee was formed and met on a six-monthly basis throughout the trial to review the 

recommendations of the Data Monitoring Committee and a report compiled by the author, 

and to make a recommendation regarding continuation of recruitment and randomisation. 

A Trial Management Group consisting of the Principal Investigator, author and other 

researchers met weekly during the trial to discuss any protocol violations or recruitment 

difficulties.  

Table 2.3 Meeting dates of Data Monitoring Committee and Trial Steering Committee 

Trial Steering Committee  Data Monitoring Committee 

04/03/15 - Organisational Meeting 20/05/15 - Organisational Meeting 

16/12/15 25/11/15 

08/06/16 25/05/16 

11/01/17 - Final Meeting 23/11/16 

 

17/05/17 - Final Meeting 

 

2.3.8 Data Quality Assurance  

All raters underwent extensive training prior to commencing trial recruitment. Inter-rater 

reliability analysis for the primary clinical outcome, the HRSD-24, was performed at least 

six-monthly and results are presented in Table 2.4 below. Training on use of both the 
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HRSD-24 and the Kopelman Autobiographical Memory Interview consisted of the 

following steps:  

1. Independent reading of assessment materials 

2. Consensus meeting to agree detailed criteria for scoring according to manual 

3. Observation of an experienced rater administering the assessment to depressed 

inpatients (with written informed consent) with a variety of clinical presentations  

4. Conduct of five assessments supervised by an experienced rater and discussion 

5. Video recording of five other assessments conducted independently for playback 

and discussion with experienced raters (with written informed consent)  

Training on all other assessments consisted of independent reading of assessment 

materials, discussion with experienced raters, supervised conduct, discussion and then 

independent conduct of assessments.  

Table 2.4 HRSD-24 Inter-Rater Reliability Assessment for KEEP-WELL Trial Raters 

Date  No. of raters Intraclass Correlation Coefficient 

Mar 2015 2 0.96 

Nov 2015 2 0.97 

Mar 2016 3a 0.96 

Jul 2016 5a 0.96 

Nov 2016 3a 0.99 

May 2017* 4a 0.95 

Jul 2017* 5a 0.98 

*: Randomisation to the KEEP-WELL Trial was concluded at this time point but raters continued to perform HRSD-24 

assessments in the trial follow-up phase and were thus included in inter-rater reliability assessment, aInter-rater reliability 

was assessed for researchers on multiple projects, two of whom were raters for the KEEP-WELL trial. 

 

An eight-step Data Quality Assurance Protocol (Appendix 29) was compiled by the author 

for application by all researchers to any data collected during the conduct of these studies. 

As participant numbers were lower than expected, item 7 in the Protocol (“Every six 

months, statistical analyses will be carried out to uncover any remaining input errors”) did 
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not take place as simple observation by two researchers was sufficient to uncover input 

errors. Similarly, due to the small numbers of participants, it was sufficient for data entry 

to be reviewed by the Trial Management Group on a weekly basis rather than by the Data 

Monitoring Committee on a six-monthly basis.  

2.3.9 Participant and Public Involvement (PPI)  

PPI has become a central component of clinical trial research and is particularly important 

where research is publicly funded. Two levels of PPI (provision of information, 

consultation) (Staniszewska et al., 2011) were incorporated into the completion of the 

studies described here. 

 

2.3.9.1 Consultation  

During the development of the pilot trial documents, input was sought from the Consumer 

Council of St Patrick’s Mental Health Services. A Council member reviewed the 

Participant Information Leaflets in order to assess for use of plain language and 

completeness of information. In addition, the Council member consulted on trial 

procedures to improve participant comfort and reduce burden. A nominated member of the 

Consumer Council was a member of the Trial Steering Committee and was consulted on a 

six-monthly basis for suggested improvements in trial practice. Informal consultation took 

place with each trial participant (patients and controls) who were asked at final 

assessments and after each infusion (randomised patient participants only) if they could 

suggest improvements in trial procedures for participant convenience.  

 

2.3.9.2 Information provision  

A trial newsletter was posted to all stakeholders on a six-monthly basis, including 

participants (patients and controls) and volunteer organisations. The author presented trial 
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information to service users as part of a rota of clinicians who provide daily (weekday) 

lectures to hospital inpatients on a variety of topics. A programme of public 

communication was undertaken in 2015 in order to provide information to the public issues 

related to the trial, such as depression relapse prevention, ketamine in depression and trial 

recruitment, and included national radio interviews by the Principal Investigator and 

national newspaper articles. The trial was registered on the publicly available website, 

www.clinicaltrials.gov (updated on a six-monthly basis), and the EudraCT database 

(https://www.clinicaltrialsregister.eu/). Information regarding the trial was also publicly 

available through the research team’s website 

(https://www.tcd.ie/medicine/psychiatry/research/projects/depression-neurobiology.php), 

updated on a six-monthly basis. Updates were also provided on the research site’s intranet 

(quarterly), the newsletter of St Patrick’s Mental Health Services (quarterly) and the twice-

yearly hospital newsletter for general practitioners. In addition, a trial-specific email 

(thekeepwellstudy@gmail.com) was monitored daily by the author during the recruitment 

phase for expressions of interest from potential volunteer controls and all queries from the 

public (430 +) received a response. The author also presented to stakeholders in depression 

treatment as part of the public Aware lecture series (http://www.aware.ie/aware-monthly-

lectures-2015/). Trial researchers attended public events such as volunteer fairs and public 

events on mental health, such as Wellbeing Fairs (https://www.stpatricks.ie/mental-health-

takes-centre-stage-cork-fair-0). 

 

2.3.10 Electroconvulsive Therapy 

Healthy controls as described in Study 2 did not receive ECT. Depressed participants in 

Studies 1-4 were recruited following their referral for ECT for unipolar depressive disorder 

and prior to their first ECT treatment. Their research participation did not result in any 

change to their treatment and they received treatment as usual. They remained inpatients 
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for the duration of their ECT treatment and were managed by their treating team with 

recommendations from ECT clinicians regarding medications or laterality of ECT where 

clinically indicated. In Study 5, notes of patients who had previously been administered 

ECT were retrospectively reviewed.  

Modified brief-pulse (1.0-msec pulse width; current amplitude 800 mA, Mecta 5000M 

device, Mecta Corp., Portland, Ore.; maximum 1200 mC) ECT was administered twice 

weekly according to the Royal College of Psychiatrists’ guidelines (Dunne and 

McLoughlin, 2013), using methohexital (0.75 mg/kg–1.0 mg/kg) anaesthesia, and 

succinylcholine (0.5 mg/kg–1.0 mg/kg) for muscle relaxation (Dunne and McLoughlin, 

2013). Seizure threshold was established by dose titration at the first session (Semkovska 

et al., 2016). Subsequent treatments were 1.5 x threshold for bitemporal and 6 x threshold 

for unilateral (d’Elia placement) ECT. Stimulus charge was titrated upward as required 

during the treatment course. Referring clinicians consulted with patients to determine the 

number of ECT sessions. Patients continued prescribed medications for the duration of the 

study. ECT treatment parameters were recorded, including seizure threshold (millicoulomb 

[mC]), mean stimulus charge (mC) for all sessions, motor and EEG seizure durations 

(seconds), and total number of sessions. The author administered 50% of all ECT 

treatments provided at the study site during the conduct of these studies.  

 

2.3.11 Randomisation and Blinding  

Depressed participants in the pilot KEEP-WELL Trial (Study 1) who met eligibility 

criteria for randomisation were allocated in a 1:1 ratio to a four-week course of either 

once-weekly ketamine or the active comparator midazolam. Randomisation by sealed-

envelope system using a computerised random allocation was performed independently by 

statisticians at the Centre for Support and Training in Analysis and Research at University 

College Dublin (CTSAR). Raters and participants were blinded to allocation. Success of 
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blinding of participants and raters was assessed after the first infusion. Both groups 

continued usual care during the randomised treatment phase and thereafter. A trial-specific 

protocol for emergency unblinding (Appendix 27) was in place in order to provide for 

unblinding in the event of situations specified in the Trial Protocol. In order to allow for 

smooth use of the emergency unblinding protocol, the author met with Assistant Directors 

of Nursing in both inpatient units at the study centre and a drill emergency unblinding 

scenario was practiced twice during the recruitment phase with on-call nursing 

management staff.  

 

2.3.12 Statistical analyses  

All statistical analyses used a two-tailed p<0.05 level of significance unless otherwise 

specified and were performed using IBM SPSS Statistics, Version 22.0 (Armonk, NY: 

IBM Corp). Data are presented as mean (SD) unless otherwise specified. General 

principles are described here and detailed description of analyses performed in each study 

is provided in each chapter.  

 

2.3.12.1 Study 1 

Descriptive statistics were used throughout to examine baseline demographic and clinical 

features, ECT treatment parameters and assessments performed before, during and after 

randomised treatment infusions, as appropriate to the pilot trial design (Arain et al., 2010). 

Formal comparison of data between ketamine and midazolam treatment groups was not 

possible due to the small group size.  
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2.3.12.2 Studies 2-4  

Variables were assessed for normality (Shapiro-Wilk test) and variance (Levene’s test) and 

compared using t-test or Mann-Whitney U test for continuous variables, and χ2 test or 

Fisher’s exact test for categorical variables, when appropriate assumptions were met.  

In Study 3, one-way ANCOVA was conducted for repeated measures.  

Where correlations were examined, Spearman’s rho was used for non-parametric data. . 

Bonferroni correction was used to control for multiple comparisons for all familywise 

comparisons and specified p values for statistical significance are provided.   

Logistic regression was performed in Studies 3 and 4 and results of assumption testing and 

model fit are reported. 

   

2.3.12.3 Study 5 

Descriptive and simple comparative statistics were performed. After assessment for 

normality, means were compared using independent-samples t-tests. Categorical variables 

were compared using either χ2 or Fisher’s exact tests, as appropriate. 

 

2.3.13 Contribution to these studies 

I joined the research team when funding had been secured for Study 1, the KEEP-WELL 

pilot trial, and the design of the pilot trial was broadly complete. I collaborated with my 

supervisor to write the Trial Protocol and Trial-Specific Operating Protocols, Case Report 

Form and other trial documents. I liaised with pharmacy, nursing, and medical staff to 

write and implement these protocols and sources the necessary equipment, utilising grant 

administration staff support in Trinity College Dublin.  

I wrote ethics committee applications and communicated with committees (Authorised 

Research Ethics Committee, Site Research Ethics Committee, and Health Products 
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Regulatory Authority) to obtain approval from the relevant authorities for the conduct of 

the trial. I established the logistical detail of the trial including all assessments and 

interventions and the design of the cohort studies. I completed the KEEP-WELL Trial and 

the cohort studies described here with one full-time research assistant (Ms Toni Galligan, 

MSc) and the assistance of a consultant anaesthetist (Dr Enda Shanahan, FCAI) and a 

research nurse (Ms Louise Donnelly) for seven infusion clinics. During clinics, I 

completed clinic set-up, logistical monitoring, and 50% of participant assessments. 

Following completion of the trial, three other research assistants assisted with remaining 

data entry arising from the cohort studies. I approached 50% of all referred patients for 

ECT and completed 100% of all consent processes for the trial and cohort studies. I 

completed 50% of all assessments at each time point among patients and controls. I was 

the Data Controller and Medical Monitor for the trial (responsible for data entry, 

confidentiality, and safety reporting) and was responsible for all other governance 

activities as outlined in the Log of Delegated Responsibilities (Appendix 31). I completed 

all data analysis independently for Studies 1, 3, 4 and 5. For Study 2, I consulted with a 

statistical consultation service (Centre for Support and Training in Analysis and Research, 

University College Dublin, http://www.cstar.ie) to confirm the appropriateness of planned 

analyses of non-parametric data, and for advice on controlling for multiple comparisons. I 

performed the analyses and completed interpretation of results for all studies. I wrote study 

reports for all studies detailed here and completed mandatory reporting to the relevant 

authorities.  
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3. Ketamine vs midazolam for depression relapse 

prevention following successful electroconvulsive 

therapy: a randomised controlled pilot trial: 

3.1 Introduction 

Electroconvulsive therapy (ECT) remains the most powerful treatment for acute depression 

(UK ECT Review Group, 2003). However, relapse rates are high, nearly 30% after three 

months and 40% after six months (Jelovac et al., 2013). Some protection from relapse is 

afforded by continuing antidepressant therapy (Geddes et al., 2003) and by continuation 

ECT (Kellner et al., 2016), but there is a need for new relapse prevention strategies 

following ECT. Ketamine, a competitive glutamate N-methyl-D-aspartate receptor 

antagonist, rapidly relieves core symptoms of acute depression in up to 70% of cases (Fond 

et al., 2014, McGirr et al., 2015, Caddy et al., 2014), though the effect wanes within days. 

It is given as a sub-anaesthetic dose (e.g. 0.5mg/kg) over 40 minutes and is safe in repeated 

doses, though increased blood pressure and dissociative symptoms are not uncommon 

during infusions (aan het Rot et al., 2010). Midazolam, a sedative and anxiolytic 

benzodiazepine, mimics some of the acute effects of ketamine at low doses and has been 

used as an active comparator to try improve blinding in clinical trials (Murrough et al., 

2013). Ketamine activates neuroplasticity pathways, an action that may account for its 

antidepressant effect (Li et al., 2011, Duman et al., 2016). Harnessing this action to prevent 

depression relapse could be a major step in addressing the need for better relapse 

prevention strategies. No reported trials have explored the potential for ketamine to reduce 

depression relapse rates.  

We conducted a randomised, controlled, double-blind pilot trial of ketamine compared to 

midazolam for depression relapse prevention following successful ECT. The goal was to 

assess feasibility of the treatment protocol and gather information on reasons for non-

recruitment, non-randomisation and drop-out to inform a future definitive trial. We 
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hypothesized that the treatment protocol would be feasible and we aimed to randomize up 

to 40 participants.  

 

3.2 Method 

3.2.1 Trial Design 

Trial procedures are as described in Chapter 2. The double-blind pilot trial design (Arain et 

al., 2010) focused on gathering information about feasibility of the trial protocol. Briefly, 

patients with major depressive disorder (DSM-IV criteria) (American Psychiatric 

Association, 2000) referred for ECT, who had no other Axis 1 disorders, no previous ECT 

or substance abuse within six months, and had a score ≥21 on the 24-item Hamilton Rating 

Scale for Depression (HRSD-24) (Beckham and Leber, 1985), were recruited to the 

Monitoring Phase and had weekly HRSD-24 assessments. ECT was administered as 

described in Chapter 2. Those who met response criteria following ECT (≥60% decrease 

from Baseline HRSD-24 score and score ≤16 on two consecutive weekly ratings) and who 

received at least five sessions of ECT and continued to meet other eligibility criteria were 

invited to participate in the Treatment Phase. Remission criteria were a ≥60% decrease in 

HRSD from baseline and score ≤10 on two consecutive weekly ratings. Randomisation by 

sealed-envelope system (not stratified) using a computerised random allocation was 

performed independently at the University College Dublin Centre for Support and Training 

in Analysis and Research, Participants were randomly allocated in a 1:1 ratio to a four-

week course of either once-weekly ketamine at 0.5mg/kg or the active comparator 

midazolam at 0.045mg/ kg, in 50 ml of saline over 40 minutes, as per previous ketamine 

trials (Fond et al., 2014, McGirr et al., 2015, Caddy et al., 2014). Raters and participants 

were blinded to allocation. Both groups continued usual care during the randomised 

treatment phase and thereafter. 
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3.2.2 Randomised treatment 

Ketamine/midazolam infusions were administered by a consultant anaesthetist and took 

place in the ECT clinic on a day when there were no other clinical activities. Ketamine 

psychotomimetic effects and adverse events were assessed before, during (+20 mins) and 

after (+240 mins) infusions of ketamine or midazolam using the Clinician-Administered 

Dissociative States Scale (CADSS) (Bremner et al., 1998), Brief Psychiatric Rating Scale 

(BPRS; four-item positive symptom subscale) (Overall and Gorham, 1962), Young Mania 

Rating Scale (YMRS; mood item) (Young et al., 1978) and Patient-Rated Inventory of 

Side Effects (PRISE) (Wisniewski et al., 2006). Participants were followed-up over six 

months following ECT to assess for relapse. Criteria for relapse were ≥10 point increase in 

HRSD-24 compared to post-ECT score plus HRSD score ≥16; or hospital admission, 

further ECT, or deliberate self-harm. No changes were made to the trial protocol following 

trial commencement.  

Baseline assessments included the Maudsley Staging Method for Treatment Resistance in 

Depression (MSMTRD) (Fekadu et al., 2009), a multidimensional treatment resistance 

assessment in which scores 3-6 indicate mild resistance; 7-10: moderate resistance; 11-15: 

severe treatment resistance. Participants in this trial could score a maximum of 14 as one 

item relates to ECT treatment failure. The National Adult Reading Test (NART) (Nelson 

and Willison, 1991) was performed at baseline and estimated premorbid full-scale IQ was 

obtained.  

 

3.2.3 Cognition 

The standardised Mini Mental State Examination (sMMSE) (Molloy et al., 1991) was 

performed with all participants as a measure of global cognition at baseline and post-ECT 

follow-up. A battery of other cognitive assessments (non-prioritized secondary outcomes) 

was performed by a subset of depressed participants. Immediate short-term memory, 
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attention and working memory were measured using Forward and Backward Digit Spans 

(Wechsler et al., 1997). Motor and psychomotor speeds were assessed using the Trail 

Making Test (part A) (Wechsler et al., 1997). Frontal-executive function was rated by Trail 

Making Test (part B) (Wechsler et al., 1997) plus letter and category verbal fluencies 

performed as part of a modified Addenbrooke’s Cognitive Examination III (ACE-III) 

(Hseih et al., 2013) which included a four-item scale for retrograde semantic memory. 

Anterograde verbal memory was tested using the verbal learning component of the ACE-

III with immediate and delayed recall of a seven-item address and delayed recall of three 

non-associated objects (Hsieh et al., 2013). Parallel versions were used where available 

(ACE-III, digit spans) to reduce practice effects.  

 

3.2.4 Statistical analysis  

Baseline demographic and clinical features as well as ECT treatment parameters are 

presented using descriptive statistics. Data are presented as mean (SD) unless otherwise 

specified. Formal comparison of data between ketamine and midazolam treatment groups 

was not possible due to the small group size. For the subgroup analysis of those who 

completed cognitive assessments, scores were assessed for normality and due to 

skewedness, were compared using Mann-Whitney-U test. Data are presented as median 

(range). Bonferroni correction was applied to control for multiple comparisons and p was 

set at 0.005. Descriptive and comparative statistics were performed using IBM SPSS 

Statistics, Version 22.0 (Armonk, NY, USA: IBM Corp). 
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3.3 Results 

3.3.1 Trial profile  

Recruitment took place over an 18-month period from April 2015 to November 2016. The 

trial was then discontinued as the primary objective – to assess feasibility of the trial 

protocol – had been achieved. Figure 3.1 (CONSORT flow diagram) illustrates the trial 

profile and reasons for ineligibility, non-recruitment, non-randomisation and drop-out at 

each step. Additional detail on reasons for ineligibility is presented in Table 1.1. During 

the study period 175 persons were referred for ECT and screened for eligibility. Of these, 

63 were eligible to take part in the Monitoring Phase, of whom 43 consented to be 

recruited and were assessed weekly. Consent for both the Monitoring Phase and 

Randomised Treatment phase took place at the start of the Monitoring Phase as required by 

the trial ethical approval. In the Monitoring Phase 26 of the participants (60.5%) met 

criteria for response to ECT and 23 of these met all eligibility criteria for the randomised 

Treatment Phase. Only six of the 23 eligible participants (26%) were willing to be 

randomised and received the allocated treatment. Participants received one (n=5) or two 

(n=1) infusions and no participant completed the full treatment protocol. 
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Figure 3.1 CONSORT Flow diagram for the KEEP-WELL Trial 
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Table 3.1 Reasons for ineligibility to the KEEP-WELL trial 

Factor N 

Total number of ECT referrals screened 175 

Ineligible in total 112 

Diagnosis other than unipolar MDE 33 

Other active Axis I disorder 31 

BPAD 20 

Schizoaffective disorder 4 

PTSD 3 

Eating disorder 2 

Schizophrenia 1 

GAD 1 

Did not meet SCID criteria 2 

Factors other than diagnosis 79 

Involuntary admission 22 

Referral for maintenance ECT 13 

HRSD-24 <21 11 

ECT within 6 months 9 

Subs abuse within 6 months 6 

sMMSE <24 4 

Unable to consent 6 

Already in trial 3 

No treating clinician consent 1 

Late referral for ECT 4 

MDE: Major Depressive Episode as per DSM IV diagnostic criteria; BPAD: Bipolar Affective Disorder as per DSM IV; 

PTSD: Post Traumatic Stress Disorder; GAD: Generalised Anxiety Disorder; SCID: Structured Clinical Interview for 

DSM disorders; ECT: electroconvulsive therapy; HRSD-24: Hamilton Rating Scale for Depression, 24-item; sMMSE: 

standardized Mini Mental State Exam. 

 

3.3.2 Feasibility  

This trial protocol was deemed not feasible as randomisation and adherence rates were 

inadequate, demonstrating that a definitive trial of ketamine for depression relapse 

prevention would not be possible using this trial protocol. Reasons for ineligibility, non-

recruitment, non-randomization and non-adherence are detailed in Figure 2 and Table 1.1. 

Recruitment to the Monitoring Phase (43 people over 18 months, 68% of all those eligible 

for recruitment to this phase) was in line with expected figures from previous ECT studies 

at this site (Semkovska et al., 2016). Recruitment to the Treatment Phase was lower than 

expected, with six participants randomised in the Treatment Phase (26% of all those 

eligible for randomisation). Adherence was poor with participants having either one (five 
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participants) or two (one participant) infusions of the four infusions specified in the 

treatment protocol. Reasons cited for discontinuation were adverse reaction (one 

participant in the ketamine group, none in the midazolam group) and travel (two 

participants in the ketamine group, three in the midazolam group). Distance from the study 

centre to the participant’s home differed between those who were eligible for 

randomisation and declined (mean of 97 (SD 91) km from home) and those who were 

eligible and consented to randomisation (mean of 37 (SD 62) km from home). On one 

occasion, a clinic was cancelled due to anaesthetist unavailability and one person was not 

randomised. In assessment of blinding, 66% of allocation guesses by participants were 

correct. Five of six participants guessed they received ketamine (three of whom were 

correct) and one correctly guessed their midazolam allocation. There were two blinded 

raters for each of six participants. Raters correctly guessed treatment allocation in nine of 

twelve guesses (75% of guesses correct).  
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Table 3.2 Baseline clinical and demographic factors of the unipolar depressed ECT patient 

group in the KEEP-WELL Trial Monitoring Phase 

Variable  Mean (SD) 

Age (years)   60.2 (15.8) 

Gender n,% female  25 (58) 

Pre-ECT HRSD-24 30.8 (7.3) 

Age at onset of depression 41 (17.9) 

Number of episodes of depression 4.1 (2.1) 

Duration of this episode (days)  172.7 (151.1) 

Years in education  13.5 (2.7) 

Predicted full-scale IQ (NART) 110.1 (9.1) 

Maudsley Staging Method for Treatment Resistance in Depression 7.5 (1.3) 

Baseline sMMSE score  28.6 (1.3) 

BMI  28.1 (5.4) 

Indication for ECT (n, %)  
 

     Rapid response required 2 (4.7) 

     Acute suicidality 1 (2.3) 

     Refractory to Medication 40 (93) 

Marital status (n, % married)  25 (58) 

Employment status (n, % employed)  14 (32) 

Occupation (n, %)   
 

     Professional 2 (4.65) 

     Managerial/Technical 7 (16.3) 

     Skilled Non-Manual 27 (62.8) 

     Partly Skilled 5 (11.6) 

     Unskilled Occupations 2 (4.65) 

Psychotic symptoms (n, %) 1 (2.3) 

Lifetime history of alcohol abuse (n, %) 4 (9.3) 

Lifetime history of substance abuse (n, %) 1 (2.3) 

Family history of alcohol abusea (n, %) 7 (16.3) 

Data are presented as mean and SD unless otherwise specified. afirst and second degree relatives were accepted as family 

members. Abbreviations: BMI: body mass index; HRSD-24: Hamilton Rating Scale for Depression, 24-item; sMMSE: 

standardised Mini Mental State Exam. 

 

3.3.3 Clinical and demographic parameters  

Table 1.2 details the baseline clinical and demographic factors of the Monitoring Phase 

participants. All participants identified as White Irish ethnicity. Frequencies of medication 

use at baseline were: SSRI antidepressant (11 people, 26%); non SSRI antidepressant (30, 

70%); mood stabiliser (22, 51%), antipsychotics (28, 65%); benzodiazepine (21, 49%). 

ECT treatment parameters and weekly HRSD-24 scores in the Monitoring Phase are 

presented in Table 1.3. Response criteria to ECT were met by 60.5% of Monitoring Phase 
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participants (n=26) and remission achieved by 51% (n=22). The majority of depressed 

participants (93%, 40) had been referred for ECT due to treatment resistance as assessed 

by their treating clinician. All participants had a pre-ECT HRSD-24 and 42 participants 

had a post-ECT HRSD-24 (one participant withdrew from the monitoring phase citing 

assessment burden). Weekly HRSD-24 scores on decreasing numbers of participants 

reflect the end of ECT courses due to response or other factors, such as medical illness. In 

order to progress to randomisation, participants had to display a ≥60% decrease from pre-

ECT HRSD-24 score and score ≤16 on two consecutive weekly ratings.  

Table 3.3 ECT treatment parameters and weekly HRSD-24 scores in the KEEP-WELL Trial 

Monitoring Phase 

Variable  Mean (SD) N 

Laterality (n, %) 
 

43 

     Right Unilateral  24 (56%) 
 

     Bitemporal 19 (44%) 
 

Number of ECTs  8.5 (2.7) 43 

Mean charge (mC)  
 

43 

     Right Unilateral  595 (236) 24 

     Bitemporal 315 (166) 19 

Mean motor seizure duration (s) 39.4 (14.3) 43 

Mean EEG seizure duration (s) 49.6 (14.4) 43 

Pre-ECT HRSD-24  30.8 (7.3) 43 

Monitoring Phase Week 1 HRSD-24  19.7 (8.3) 41 

Monitoring Phase Week 2 HRSD-24  15.5 (8.5) 40 

Monitoring Phase Week 3 HRSD-24  12.9 (7.8) 34 

Monitoring Phase Week 4 HRSD-24  17.1 (8.1) 24 

Monitoring Phase Week 5 HRSD-24 10.8 (6.9) 14 

Monitoring Phase Week 6 HRSD-24  14 (9.7) 4 

Post-ECT HRSD-24*  11.8 (10.9) 42 

Response criteria met (n, %) 26 (60.5%) 43 

Remission criteria met (n, %)  22 (51%)  43 

Data are presented as mean (SD) unless otherwise specified.  Monitoring Phase participants were monitored weekly 

during ECT using the HRSD-24 and those who had a treatment course of less than five ECTs were ineligible for 

randomisation. *One participant withdrew after baseline assessments and did not have a post-ECT HRSD-24 

 

3.3.4 Randomised Participants  

Six participants were randomised, aged between 49 to 82 years, five females and one male 

(Table 1.4). The groups were too small for formal comparison of clinical outcomes or 
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baseline variables. Within the six-month follow up phase, one participant elected to 

discontinue follow-up after week 12, citing lack of interest in continuing assessments. Of 

the remaining five participants who completed full follow-up to relapse or to 26 weeks, 

two participants relapsed within the follow-up period (one in the ketamine group and one 

in the midazolam group), at weeks 20 and 26 respectively. Individual 26-week follow-up 

data are presented in Table 1.5.  

  



 

 

1
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Table 3.4 Characteristics and pathway of randomised participants in the KEEP-WELL Trial 

Participant Age Sex Drug 
Number of 

infusions 

Pre-ECT 

HRSD-24 
Adverse reaction Reason  

Relapse during 6-

month follow-up 
Time to relapse 

1 80 F Ketamine 1 29 Dissociation, nausea Adverse reaction Yes Week 26 

2 40 F Ketamine 1 24 None Travel Drop out Week 12 
 

3 80 F Ketamine 1 28 Mild dissociation Travel No  

4 82 M Midazolam 1 23 None Travel Yes Week 20 

5 54 F Midazolam 2 30 None Travel No 
 

6 49 F Midazolam 1 32 None Travel No   

 

Table 3.5 HRSD-24 scores in follow-up phase for randomised participants in the KEEP-WELL Trial 

Participant Allocation  Week 6 Week 8 Week 12 Week 20 Week 26 Relapse/ readmission 

1 Ketamine 1 3 2 2 21 Week 26 

2 Ketamine 7 8 6 N/A N/A Dropout after week 12 

3 Ketamine 1 1 3 2 2 
 

4 Midazolam 1 2 4 12 12 Week 20 

5 Midazolam 6 10 3 4 2 
 

6 Midazolam 1 2 3 7 5 
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Figure 3.2 Assessment results of randomised participants before, during and after the first 

infusion in the KEEP-WELL Trial 

 

PRISE: Patient-Rated Inventory of Side Effects, YMRS: Young Mania Rating Scale, BPRS: Brief Psychiatric Rating 

Scale, CADSS: Clinician-Administered Dissociative States Scale, HRSD-24: Hamilton Rating Scale for Depression, 24-

item. 

 

3.3.5 Safety  

Figure 3.2 illustrates pre-infusion, intra-infusion and post-infusion assessments for the first 

infusion for each randomised Treatment Phase participant. No serious adverse events or 

reactions occurred. One severe, non-serious, suspected adverse reaction occurred in a 

participant during a first ketamine infusion. This consisted of dissociative symptoms with 

disturbance in proprioception, and perception of space, colour, light, time and motion, 
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starting 25 minutes into the ketamine infusion and associated with distress and nausea. All 

symptoms resolved within five minutes after the end of the 40-minute infusion. The 

participant elected to discontinue randomised treatment. One other participant in the 

ketamine arm experienced mild dissociative symptoms not associated with distress or 

physical symptoms. Intra-infusion CADSS scores (at 20 minutes, half way through the 

infusion) for dissociation are higher in the ketamine group (mean 23.3 (4.3) compared to 

6.2 (7.2) in midazolam group), accounted for by two of the three participants in the 

ketamine arm. As all participants were euthymic ECT responders, no change was expected 

in HRSD scores after infusions. Fluctuations in HRSD items were observed in both groups 

before, during and after infusions, primarily accounted for by changes in physical symptom 

scores. Those in the ketamine group demonstrated greater fluctuation in all assessments 

from pre- to post-infusion than the midazolam group. Vital signs were monitored as per the 

trial protocol. No persisting haemodynamic changes (defined as heart rate >110/minute or 

systolic/diastolic blood pressure >180/100 or >20% increase above pre-infusion BP for 

more than 15 minutes) were noted. Blood pressure increased during infusions in four of the 

six Treatment Phase participants (three of the ketamine group and one of the midazolam 

group) but did not require medical intervention on any occasion, with a mean diastolic 

elevation of 9.6 (SD 12.2) mmHg and a maximum diastolic elevation of 43 (SD 14) 

mmHg. Stable oxygen saturation, heart rate and electrocardiogram (ECG) rhythm were 

observed in all participants at fourteen timepoints over 300 minutes before, during and 

after infusions.  

There were no striking differences between follow-up cognitive assessments compared 

with baseline results for the three participants who completed week 26 follow-up 

assessments (data not shown). Statistical analysis was not performed due to the small 

number of completed assessments.  
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Table 3.6 Cognitive performance pre- and post-ECT 

Instrument  n Pre-ECT  Post-ECT  
Statistical analysis 

U Z p 

Letter fluency (of 7) 36 4.5 (0-7) 4.5 (0-7) 518 -0.3 0.8 

Category fluency (of 7) 36 5 (0-7) 4.5 (0-7) 513 -0.3 0.7 

Immediate recall (of 7)  36 7 (0-7) 7 (6-7) 450 -1.8 0.1 

Delayed recall (of 10)  36 9 (0-10) 9 (0-10) 517 -0.1 0.9 

Retrograde semantic memory (of 4) 36 4 (0-4) 4 (0-4) 394 -1.7 0.1 

Forward digit span (of 14) 31 9 (3-14) 9 (5-14) 415 -0.3 0.8 

Backward digit span (of 14) 31 7 (2-11) 6 (3-14) 336 -1.5 0.1 

Trail-making test A (seconds)  29 36 (12-82) 33 (15-155) 367 -0.4 0.7 

Trail-making test B (seconds)  29 75 (28-240) 76.5 (38-360) 328 -0.1 0.9 

sMMSE (of 30)  43 29 (26-30) 28 (22-30) 454 -1.7 0.1 

Data are presented as median (range). Mann-Whitney-U test was performed for all variables as the assumptions of the t-

test were not met. 

 

3.3.6 Cognition  

Non-completers were older than the participants who completed cognitive assessments. 

There was no significant change between pre-ECT and post-ECT performance on any of 

the cognitive assessments examined in this subset of depressed Monitoring Phase 

participants. Caution is advised in interpretation of this finding as those with baseline 

cognitive impairment were excluded from participation and non-completers were older 

than those who completed cognitive assessments and are reported here.  

 

3.4 Discussion   

3.4.1 Summary of findings  

This is the first report of the novel use of ketamine for depression relapse prevention 

following successful ECT. I found that while depressed ECT patients were eligible and 

willing to be recruited to a Monitoring Phase, recruitment and adherence rates in the 

Treatment Phase were low. Reasons for non-recruitment and non-adherence were primarily 

logistical, related to the need to travel for infusions. With no participants completing the 

treatment protocol, I conclude from this pilot trial that this trial protocol for the novel use 
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of ketamine in relapse prevention is not feasible and therefore not suitable for a definitive 

trial. However, data reported here on the reasons for ineligibility, non-recruitment and non-

adherence identifies ways to improve trial design and recruitment for a future potential 

successful trial of ketamine for depression relapse prevention.  

 

3.4.2 Context  

In nearly twenty years since the first description of ketamine’s antidepressant effect 

(Berman et al., 2000) no definitive trial has yet been reported. Meta-analytic data confirms 

ketamine’s antidepressant effect (Fond et al., 2014, McGirr et al., 2015, Caddy et al., 2014) 

but trial samples remain modest (20-30 participants) with the largest reported trial to date 

consisting of 80 depressed participants (Grunebaum et al., 2017b). Researchers in the field 

remain divided about whether and under what regulatory conditions ketamine could and 

should be considered for routine clinical practice (Sanacora and Schatzberg, 2015, Singh et 

al., 2017, Ryan and Loo, 2017). This may be due not only to the absence of a definitive 

trial to date, but also to uncertainties about the generalisability of ketamine trial results. 

Figures on non-eligibility and non-recruitment, although recommended in reporting 

guidelines (Schultz et al, 2010), are not regularly available for ketamine trials. The 

underlying reasons for ineligibility and non-recruitment, as well as success of blinding, are 

not routinely reported. It is known that samples in antidepressant trials are poorly 

representative of those who will require treatment with these agents (Zimmerman et al., 

2002), and it is unclear whether ketamine trial populations are representative of the broad 

population of people with depression who might benefit from the treatment. Data showing 

reasons for ineligibility among those screened for trial participation, such as presented 

here, are useful to illustrate whether those who are ultimately recruited reflect the 

characteristics of the target population.  
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Studies of ketamine for depression over the last fifteen years have focused on acute 

treatment with largely positive results (McGirr, 2015, Caddy et al., 2014), and also 

augmentation of ECT with adjunctive ketamine with mixed outcomes (Fond et al., 2014). 

The modest size of trials to date suggests the possibility of unidentified obstacles to 

recruitment of depressed participants to trials of ketamine for depression. Numbers of 

potential participants who declined are available for six trials. For example, in Loo et al 

(2012) 46% of those eligible for recruitment refused to participate. Ibrahim et al (2012) 

reported 30% of those eligible refused recruitment, and in Diazgranados et al (2010) 27% 

of eligible participants declined. For other studies, these proportions are unknown. Most 

importantly for researchers planning future studies, reports of the reasons why participants 

decline or drop out are not available. This pilot trial aimed to investigate the potential for 

use of ketamine in the novel application of depression relapse prevention. The trial 

methodology therefore differed from trials of ketamine for treatment of acute depression 

and cannot be directly compared with previous trials. However, this is the first trial report 

to provide detailed reasons for non-recruitment, non-randomisation and dropout, in the 

area of ketamine and depression, which may help guide future trial design in the field.  

 

3.4.3 Strengths and limitations  

In this study, although recruitment to the Treatment Phase was lower than anticipated, 

recruitment to the initial Monitoring Phase and response rate to ECT were similar to 

previously reported figures (Semkovska et al., 2016, Kolshus et al., 2017), with the 

difficulty lying primarily in recruiting and retaining participants in the Treatment Phase. In 

addition, the sample recruited to the Monitoring Phase is similar in age, gender and 

depression severity to other ECT cohorts (Semkovska et al., 2016). 68% of eligible 

potential participants agreed to recruitment to the initial Monitoring Phase, in line with 

recruitment in previous trials including depressed patients referred for ECT.  
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Anxiety and lack of interest were the most common reasons for non-recruitment of eligible 

participants to the Monitoring Phase. Lack of interest was also cited by five potential 

participants as a reason for declining randomised treatment. This may reflect the long 

treatment course of this group as indicated by their long episode duration (mean 25 (SD 

21) weeks) and moderate treatment-resistance. It may also reflect a general difficulty in 

motivating participants to engage in relapse prevention research. However, trials of more 

established relapse prevention strategies in depression, such as continuation ECT (which 

may also require travel) have successfully recruited adequate trial populations (Kellner et 

al., 2006). It is possible that continuation therapies such as pharmacotherapy or ECT, 

which have resulted in successful response when used for acute treatment in the same 

individual, may be more attractive for relapse prevention trials.  

Assessment burden also contributed to non-recruitment and led to withdrawal of one 

participant from the monitoring phase. Though anxiety was cited as a reason for non-

recruitment, participants did not cite specific concern about the trial agents. The potential 

for abuse is rarely highlighted by media coverage of the field of ketamine research in 

psychiatry (Zhang et al., 2017) but may remain a concern for potential participants. In this 

study, infusions were generally well-tolerated, in line with previous studies, but one 

participant withdrew due to adverse effect.  

Among those recruited to the Monitoring Phase, the 60.5% response rate to brief-pulse 

ECT for depression is in line with previous reports (Semkovska et al., 2016, Kolshus et al., 

2017). The primary difficulty in achieving adequate recruitment to this trial was therefore 

in recruiting euthymic ECT responders to the Treatment Phase, with only 26% of those 

eligible agreeing to proceed to randomisation. The most common reason for not 

proceeding to randomisation was travel. Distance from home was greater for those who 

declined randomization. Although there have been successful trials which have included 

follow-up infusions on an outpatient basis (aan het Rot et al., 2010) (at a participant 
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number of ten), this study suggests that a well-powered ketamine trial is most likely to be 

successful in centres where a dedicated inpatient stay is available for research purposes, 

negating the need for travel. As it may not be possible in many centres to provide 

admission for research purposes, future studies may therefore consider recruiting only 

participants who live very nearby.   

Most trials of ketamine in depression have used a subanaesthetic dose of 0.5mg/kg as 

originally reported (Berman et al., 2000) and report anaesthetist administration of the 

infusion. A recent trial reported anaesthetist supervision by telephone (Grunebaum et al., 

2017), and as meta-analytical evidence concludes ketamine is safe in repeated 

administration, clinical psychiatry centres wishing to conduct ketamine trials could in 

future consider telephone supervision. Intranasal and other forms of ketamine 

administration may also overcome this difficulty and result in better powered studies.  

Blinding is not regularly reported in ketamine trials. Saline placebo is potentially 

inadequate for participant and rater blinding when juxtaposed with the known acute effects 

of low-dose ketamine, such as dissociative symptoms. It is not yet clear what the value of 

midazolam is as an active comparator to ketamine. Here, despite use of midazolam, 

blinding of both participants and raters was not wholly successful, though numbers are too 

small to interpret. However, as almost all participants guessed that they were randomised 

to ketamine the limited experience in this trial suggests that midazolam has some useful 

role as a mimic of ketamine’s psychoactive effects for blinding. The proportions of correct 

guesses by both participants and raters is similar to previously reported figures in which 

proportions of correct guesses were also above 50% or chance likelihood (Grunebaum et 

al., 2017).   

Although trial design aims to eliminate confounding factors such as concomitant 

pharmacological therapy, it is unlikely that the conditions under which most published 

clinical trials of ketamine for depression were undertaken, could or would be replicated in 
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clinical practice, i.e. elective admission for medication washout and ketamine infusions. 

Pragmatic clinical trials that include participants who remain on pharmacotherapy and do 

not require specific inpatient admission are now required to test the real-world clinical 

usefulness of the therapy. Yet the trial protocol reported here did not have sufficient 

attraction for participants to overcome the disadvantages they identified, such as travel. 

While this study does not provide useful outcome data on ketamine as a potential 

depression relapse prevention method, the failure of the pilot trial may indicate that 

depressed persons, once well, are not sufficiently motivated by relapse prevention to 

overcome the other barriers to ketamine research identified here such as travel, intravenous 

administration, and anxiety. Therefore, proposed methods to overcome these barriers 

should be given due consideration by researchers planning similar trials. To investigate the 

potential for use of ketamine for depression relapse prevention, an open-label trial may be 

the most prudent next step. 

 

3.5 Conclusion 

This pilot trial protocol was not feasible but identified some of the barriers to successful 

conduct of clinical trials of ketamine for depression. Intranasal, oral or intramuscular 

formulations of ketamine in an open-label trial design may provide better opportunities to 

complete a pragmatic trial of ketamine in the novel application of depression relapse 

prevention.  
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4. Effects of mood and time on autobiographical memory 

before and after electroconvulsive therapy for 

depression  

4.1 Introduction  

Depression is a common serious mental health problem (World Health Organisation, 2017) 

and is associated with memory deficits (McDermott and Ebmeier, 2009). ECT is an 

effective acute treatment for depression (The UK ECT Review Group, 2003) but is 

associated with adverse cognitive effects (Semkovska and McLoughlin, 2010), some of 

which can be minimised by optimising treatment parameters (Kolshus et al., 2017; Tor et 

al., 2015). One recognised adverse cognitive effect of ECT is retrograde amnesia, 

particularly affecting autobiographical memory (Sackeim et al., 2007). This refers to the 

ability to remember events personally experienced at a particular time and place (episodic 

autobiographical memories, e.g. something that happened at a wedding you attended) and 

pieces of general information (semantic autobiographical memories, e.g. year of 

graduation) from one’s own life. Retrograde amnesia for autobiographical memory is the 

side-effect of ECT of most concern to patients (Rose et al., 2003). It can be impaired by 

ECT but because of the difficulties in assessing autobiographical memory and the 

limitations of currently used assessments it is not clear to what extent or for how long 

(Semkovska et al., 2012). Nevertheless, individual studies have reported persistent 

impairment in autobiographical memory (up to three years) and there have been case 

reports of profound autobiographical memory loss after ECT (Fink, 2007). Consequently, 

elucidating the precise effect of ECT on autobiographical memory remains an important 

issue for clinicians and patients alike.  

There is currently no standardised instrument for assessment of this major cognitive effect 

of ECT (Semkovska and McLoughlin, 2013). The Kopelman Autobiographical Memory 

Interview (K-AMI) (Kopelman et al., 1989) was originally designed for assessment of 
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amnestic patients but has also been used in ECT research (Jelovac et al., 2016; Mayur et 

al., 2013; O'Connor et al., 2010; Sienaert et al., 2010; Spaans et al., 2013; Verwijk et al., 

2015). It assesses both semantic and episodic autobiographical memory separately, with 

items scored on specificity and detail. The K-AMI requests specific items of semantic 

information and episodic memories from Recent Life (in the last five years), Early Adult 

Life (college or first job, marriage, and children) and Childhood (before first school, first 

school, and secondary school). A new score is created each time the instrument is used, 

with subscores for semantic and episodic memory for each schedule, providing a cross-

sectional score for autobiographical memory performance at that time. However, as the K-

AMI does not require the same details to be provided at each assessment, it does not 

provide a measure of recall consistency (i.e. retrieval of the same autobiographical memory 

details provided at first assessment). One report of use of an adapted K-AMI showed loss 

of consistency of recall of between 11-15% in depressed patients after ECT (Spaans et al., 

2013), but the K-AMI not designed for this purpose. Retrograde amnesia is defined as the 

loss of previously retrievable memories. Therefore, although the K-AMI can be used to 

provide a measure of autobiographical memory performance at pre-ECT and post-ECT 

assessments, it cannot assess for loss of previously retrievable memories as it does not 

assess consistency of recall.   

The most commonly used instrument to date in the ECT literature, the Columbia 

University Autobiographical Memory Interview (CUAMI, or the short form CUAMI-SF) 

requests the same information to be repeated at reasssessment and scores the consistency 

of recall of previously provided answers (McElhiney et al., 1995; McElhiney et al., 2001). 

However, as depressed people have poor autobiographical memory at baseline, they may 

provide few memories at initial assessment and score poorly. Measuring consistency of 

recall of this small number of memories at post-ECT reassessment may not be a precise 

measure of autobiographical memory function. Though the CUAMI does measure 
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consistency of recall, it does not allow for improvement in score on reassessment. There 

are limited normative data for both healthy controls as well as depressed persons not being 

treated with ECT. Nonetheless, the CUAMI has been useful in showing differences in 

recall consistency of autobiographical memory associated with different ECT treatment 

modalities, such as laterality and pulse-width (Kolshus et al., 2017; Sackeim et al., 2000; 

2008).   

It has been suggested that the Recent Life memory section of the K-AMI lacks sensitivity 

to ECT-related autobiographical amnesia (Jelovac et al., 2016). The full K-AMI is long 

(+25 minutes) and burdensome for depressed patients to complete. However, some 

normative data on the performance of healthy controls is available (n=34 controls ranging 

in age from 20 to 78, Kopelman et al., 1989) and, unlike the CUAMI, the K-AMI allows 

for improvement of scores on re-testing should memory performance improve following a 

course of ECT. Additionally, the K-AMI tests three time points of autobiographical 

memories (Recent life, Early Adult life, and Childhood), allowing for examination of any 

temporal gradient to amnesia.  

Accurate assessment of autobiographical memory in depressed people having ECT is 

obscured by the effect of mood disorder on memory as well as the normal effect of time on 

consistency of recall of autobiographical memories (Semkovska and McLoughlin, 2013). 

Performance on autobiographical memory testing is impaired in depressed people, a well-

established finding that persists beyond recovery from depression (Bergouignan et al., 

2008). Depressed people not having ECT exhibit impaired ability to recall episodic 

autobiographical memories and tend to recall events in general terms (van Vreeswijk and 

de Wilde, 2004). Reduced specificity of autobiographical memories in depressed patients 

prior to ECT (compared with non-depressed controls) was shown to persist at three months 

after ECT regardless of treatment response (Jelovac et al., 2016). Thus depressed patients 

may score poorly on episodic autobiographical memory assessment even when their 
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semantic autobiographical memory may seem unimpaired (Verwijk et al., 2015) and 

regardless of mood status.  

In healthy controls, consistency of recall of autobiographical memories declines over time, 

with consistency of recall in healthy controls dropping within an assessment interval of 

two months (Semkovska et al., 2012; Urbanowitsch et al., 2013). Estimates of normal rate 

of loss of autobiographical memories range from 27% after six weeks (Talarico and Rubin, 

2003) to 31–42% after two months (Anderson et al., 2000). Without robust information on 

the performance of non-depressed people on the instruments used for retrograde memory 

assessment in ECT, before and after an interval of weeks, it is difficult to separate the 

effect of ECT from the effect of change in depression severity on the normal rate of loss of 

previously reported memories.  

I aimed to assess the utility of the K-AMI for measuring autobiographical memory in 

people having ECT. I performed the complete Kopelman Autobiographical Memory 

Interview (K-AMI) in severely depressed patients before and after a course of ECT and 

compared this with the performance of age- and gender-matched healthy controls before 

and after a 4-week interval. I also aimed to assess for differences in K-AMI performance 

between ECT responders and non-responders, and association between change in 

performance on the K-AMI and depression severity. These measures aimed to control for 

both the passing of time and contemporaneous mood status when comparing 

autobiographical memory between ECT patients and controls. 

  

4.2 Method  

4.2.1 Participants  

I performed a prospective observational cohort study with two groups: depressed patients 

referred for ECT and a healthy control group. The study was approved by the Research 
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Ethics Committees of St James’s and Tallaght Hospitals, Dublin, and the study site, St 

Patrick’s Mental Health Services, Dublin. Depressed patients referred for ECT were 

recruited from St Patrick’s Mental Health Services, a 300-bed independent-sector inpatient 

psychiatry unit which performs over 35% of all ECT in Ireland (Mental Health 

Commission, 2016). Patients were recruited to the monitoring phase of the KEEP-WELL 

pilot trial (NCT02414932), the protocol for which has been previously described (Finnegan 

et al., 2016). Recruitment to the monitoring phase of the trial concluded at 43 participants 

and recruitment to this and other cohort studies continued for a further six months to 50 

participants. Patients were assessed weekly for response to ECT using the 24-item 

Hamilton Rating Scale for Depression (HRSD-24) (Beckham and Leber, 1985). Those who 

responded were invited to take part in a randomised controlled pilot trial of four, weekly 

infusions of ketamine vs. midazolam for depression relapse prevention and were followed-

up over six months. In the present cohort study, patients recruited to the monitoring phase 

of the trial were compared to a healthy control group which was recruited to the cohort 

study only. Written informed consent was obtained after procedures were fully explained.  

Depressed patients met eligibility criteria of being aged 18 years or older, diagnosed with 

unipolar major depressive disorder (DSM-IV), and had a HRSD-24 score ≥21 and a 

standardised Mini Mental State Examination (sMMSE) (Molloy et al., 1991) score of ≥24. 

Exclusion criteria included substance dependence within the previous three months, ECT 

in the previous six months, active suicidal ideation, and any other active Axis I diagnosis. 

Response was defined as ≥60 % decrease from baseline HRSD-24 score and score of ≤16 

on two consecutive weekly ratings. Remission criteria were a ≥60% decrease in HRSD 

from baseline and score ≤10 on two consecutive weekly ratings. Healthy controls were 

recruited through advertisement in volunteer organisations, had no lifetime history of 

mental illness or substance dependence and spoke fluent English. All participants 

undertook two assessment sessions. Depressed patients referred for ECT had baseline 
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assessments one-two days before the first ECT session and a follow-up assessment three-

four days after the last ECT treatment. Electroconvulsive therapy was administered as 

outlined in Chapter 2. Controls had a baseline assessment and a follow-up assessment four 

weeks later.  

 

4.2.2 Instruments  

For all participants, each assessment included a mood rating using the HRSD-24. Inter-

rater reliability for the HRSD-24 was assessed using intra-class correlation on a six-

monthly basis and was >0.95 on each occasion. Global cognitive function was assessed 

using the standardised Mini Mental State Exam (Molloy et al., 1991). Immediate short-

term memory, attention and working memory were measured using Forward and Backward 

Digit Spans (Wechsler et al., 1997). Motor and psychomotor speeds were assessed using 

the Trail Making Test (part A) (Wechsler et al., 1997). Frontal-executive function was 

rated by Trail Making Test (part B) (Wechsler et al., 1997) plus letter and category verbal 

fluencies performed as part of a modified Addenbrooke’s Cognitive Examination-III 

(ACE-III) (Hsieh et al., 2013). Anterograde verbal memory was tested using the verbal 

learning component of the ACE-III (delayed and immediate recall of a seven-item address 

and delayed recall only of three non-associated objects) (Hsieh et al., 2013). Parallel 

versions were used where available (ACE-III, digit spans). In addition, the National Adult 

Reading Test (Nelson and Willison, 1991) was used to assess premorbid intelligence, and 

the Edinburgh Handedness Inventory (Oldfield, 1971) was used to provide a measure of 

handedness. For the depressed patient group only, ECT treatment information was 

collected, and the Structured Clinical Interview for Diagnosis (SCID, DSM IV) (First et 

al., 1998) was used to confirm diagnosis. A multidimensional treatment resistance 

assessment, the Maudsley Treatment Resistance Scale for Treatment Resistant Depression 

(MSMTRD) (Fekadu et al., 2009), was also performed. MSMTRD scores of 3-6 indicate 
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mild resistance; 7-10, moderate; 11-15, severe treatment resistance. Participants in this 

study could score a maximum of 14 as one item relates to ECT treatment failure. 

 

4.2.3 Kopelman Autobiographical Memory Interview  

Two raters undertook training in administration and scoring of the K-AMI with an 

experienced rater and according to the manual (Kopelman et al., 1989). Assessments were 

performed by a single rater and responses were written verbatim for a second rater to score 

independently. Where a participant had not experienced the life event in question or a 

comparable alternative (e.g. attended a wedding or other social gathering), questions that 

had not been answered were marked on a pro-rata basis based on the participant’s 

performance in other questions in the same schedule during that assessment. Raters 

distinguished such cases, where information had never been learned, from other situations, 

in which participants declined to answer as they could not recall the information. In cases 

of no answer due to impaired recall, these questions were allocated a score of zero. As 

previously noted, the K-AMI requests both semantic and episodic memories for Recent 

Life, Early Adult Life, and Childhood, and provides a new score at each assessment.  

 

4.3 Statistical analysis  

Data are presented as mean (SD) unless otherwise specified. Variables were assessed for 

normality and variance and compared using t-test or Mann-Whitney U test for continuous 

variables, and χ2 test or Fisher’s exact test for categorical variables. Scores on cognitive 

measures were compared for patients and controls at two timepoints using Mann-Whitney 

U tests. Change scores between timepoints for both the K-AMI subscales and other 

cognitive measures were calculated for patients and controls and compared using Mann-

Whitney U tests. K-AMI performance was similarly compared between those who had 



 

118 

right unilateral and bitemporal ECT, and between ECT responders and non-responders. 

Spearman’s rho for non-parametric data was used to assess for correlation between change 

scores for K-AMI from pre-to post-ECT assessments and change scores for HRSD-24, 

baseline sMMSE, and age. All tests were two-tailed and p was set at 0.05 unless otherwise 

specified. Bonferroni correction was used to control for multiple comparisons where 

indicated and specified p values for each family of comparisons are outlined below in the 

individual results sections.  
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Table 4.1 Baseline features of the depressed ECT patient group and the healthy control group 

Variable  Depressed Patient 

Group 

N =27 

Healthy Control 

Group  

N =72 

Statistical 

Analysis  

(p)  

Age in years  54.8 (14.0) 49.3 (15.0) 0.071 

Number of medical conditions  1.7 (1.7) 0.34 (0.34) <0.001 

Baseline HRSD-24  30.4 (7.3) 3.6 (3.0) <0.001 

Handedness Quotienta 81.7 (16.3) 70.7 (35.6) 0.136 

Predicted full-scale IQ, median 

(range)b 

111.0 (106.8, 118.0) 118.0 (110.0, 122.0) 0.012 

Gender, n (%) female  14 (51.9%) 45 (62.5%) 0.365 

Employment, n (%) working 11 (42.3%) 49 (68.1%) 0.064 

Marital status, n (%) married  17 (63.0%) 39 (54.2%) 0.905 

Level of educationc    

   Primary 1 (3.7%) 0 (0)  

   Secondary 11 (40.7%) 11 (15.3%) <0.001 

   Tertiary 13 (48.1%) 35 (48.6%)  

   Quaternary 2 (7.4%) 26 (36.1%)  

Socioeconomic status, n (%)d    

   Professional 2 (7.4%)  19 (26.4%) 0.096 

   Managerial/Technical 6 (22.2%) 21 (29.2%)  

   Skilled Occupations 17 (63.0%) 29 (40.3%)  

   Partly Skilled 2 (7.4%) 3 (4.2%)  

Data are presented as mean (SD) unless otherwise stated. aderived from the Edinburgh Handedness Inventory, bderived 

from the National Adult Reading Test, Mann-Whitney U test was performed, cKendall’s Tau was performed as the 

assumptions of the χ2 and Fisher’s exact tests were not met, dFisher exact test was used as the assumptions of the χ2 test 

were not met. 

 

4.4 Results  

4.4.1 Participants 

Of 50 depressed participants recruited to the whole ECT cohort, 27 completed all cognitive 

assessments at both timepoints. Compared to non-completers, completers reported here 

were younger (54.8 (SD 14.0) vs. 69.9 (SD 14.1) years, p=0.001) and ECT response rate 

was lower (48.1% here and 65% among non-completers) but did not differ in baseline 

HRSD-24, sMMSE, or gender. Of 80 healthy controls recruited to the total cohort, 72 

completed cognitive assessments at both timepoints. Completer and non-completer 

controls did not differ with regards to age and gender (data not shown). Baseline 

demographic features of patients and controls are compared in Table 4.1. The groups are 
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matched for age, gender and handedness, and as expected, baseline HRSD-24 scores are 

higher among patients. Estimated premorbid intelligence, as well as educational 

attainment, was higher in controls.  

Table 4.2 Clinical and ECT parameters of the depressed patient group 

Variable   

Age at onset of depression 38.22 (16.15) 

Number of previous episodes 4.18 (2.27) 

Treatment resistance scorea 7.65 (1.13) 

Duration of current episode, median (range), weeksb 28.6 (3-104) 

Psychotic features, n (%)   1 (3.7%) 

Medication use, n (%)  

    SSRI 7 (29.5%) 

    Non-SSRI antidepressant 18 (66.7%)  

    Antipsychotic 17 (63.0%) 

    Mood stabiliser 14 (51.9%)  

    Benzodiazepine 13 (48.1%) 

Indications for ECT, n (%)  

    Rapid response required 2 (7.4%)  

    Acute suicidality  1 (3.7%)  

    Refractory to medication 24 (88.9%) 

Bitemporal ECT, n (%) 12 (44.4) 

Number of ECT treatments 8.81 (3.33) 

Mean motor seizure duration (seconds)  36.82 (13.29) 

Mean EEG seizure duration (seconds) 46.92 (16.03) 

Mean charge (mC)  

    Bitemporal  n=12 328.3 (200.2) 

    Unilateral  n=15 617.2 (297.1) 

Mean time to reorientation (minutes)   30.33 (7.85) 

Pre-ECT HRSD-24 30.44 (7.28) 

Post-ECT HRSD-24 14.18 (9.46) 

ECT Response rate, n (%) responder 13 (48.1%) 

ECT Remission rate, n (%) remitter 10 (37.0%) 

Data are presented as mean (SD) unless otherwise stated. aDerived from the Maudsley Staging Method for Treatment 

Resistance in Depression. bData are presented as median (range) due to non-parametric distribution. 

 

4.4.2 Non-K-AMI cognitive performance 

ECT and clinical treatment parameters of the patient group are displayed in Table 4.2. 

Twelve patients (45%) received bitemporal (BL) and 15 (55%) right unilateral (RUL) 
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ECT. Three patients switched laterality after five treatments (two from BL to RUL, one 

from RUL to BL) and were recorded as having the ECT type that was initially prescribed.  

  



 

 

1
2
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Table 4.3 Cognitive performance of depressed patients and controls at two timepoints 

 

Pre-ECT/Baseline 

 

Post-ECT/After 4 Weeks 

 Statistical analysis: 

change between 

assessments (p) 

 

Statistical analysis: 

change scores 

compared 

between groups (p) 

Depressed 

Patients 

(N=27) 

Healthy  

Controls  

(N=72) 

Statistical 

analysis 

(p) 

 Depressed 

patients  

(N=27) 

Healthy  

Controls  

(N=72) 

Statistical 

analysis 

(p) 

 Depressed 

patients  

(N=27) 

Healthy 

Controls 

(N=72) 

 

sMMSE  29 (26, 30) 30 (24, 30) 0.009  27 (19, 30) 29 (25, 30) <0.001  0.003 0.863  <0.001 

Verbal fluency: category 5 (0, 7) 7 (2, 7) 0.001  4 (0, 7) 7 (4, 7) <0.001  0.111 0.805  <0.001 

Verbal fluency: letter  5 (1, 7) 6 (3, 7) <0.001  5 (0, 7) 6 (1, 7) <0.001  0.244 0.140  0.023 

Digit span forward  9 (3, 14) 10 (3, 14) 0.003  9 (5, 14) 11 (5, 14) 0.004  0.523 0.539  0.486 

Digit span backward  7 (3, 11) 7 (3, 14) 0.498  6 (3, 14) 8 (3, 13) <0.001  0.038 0.212  0.005 

Trail-making test A (seconds) 35 (12, 92) 23 (13, 48) <0.001  31.5 (15, 155) 20 (12, 44) <0.001  0.812 0.034  0.153 

Trail-making test B (seconds) 81 (28, 240) 46 (23, 131) <0.001  82 (38, 360) 42 (16, 100) <0.001  0.634 0.434  0.050 

Immediate recall  7 (6, 7) 7 (6, 7) 0.125  7 (6, 7) 7 (7) 0.102  0.556 0.314  0.602 

Delayed recall   9 (2, 10) 10 (7, 10) 0.009  8 (2, 10) 10 (7, 10) <0.001  0.472 0.657  0.062 

Data are presented as median (range) for all assessments due to non-parametric distributions. For all comparisons, Mann-Whitney-U test was used. Bonferroni correction was applied to control for the 

number of cognitive assessments and p was set at 0.005. 
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Table 4.3 outlines scores on cognitive tests other than the K-AMI at baseline and 

reassessment in patients and controls. Bonferroni correction for multiple comparisons was 

applied and p was set at ≤0.005. At baseline, patients performed less well than controls. 

This pattern persisted after ECT. Among patients, there was little change following ECT 

except a small, but statistically significant, decline in the sMMSE (p=0.003), consistent 

with meta-analytic data (Semkovska and McLoughlin, 2010).  

  



 

 

Table 4.4 Kopelman Autobiographical Memory Interview scores of depressed patients and healthy controls at two timepoints 

 

Pre-ECT/Baseline  Post-ECT/After 4 Weeks  
Statistical analysis: change 

between assessments (p) 

Depressed 

patients  

(N=27) 

Healthy 

controls  

(N=72) 

Statistical 

analysis (p) 

 Depressed 

patients  

(N=27) 

Healthy 

controls 

(N=72) 

Statistical  

analysis (p) 

 Depressed 

patients 

(N=27) 

Healthy 

controls  

(N=72) 

Semantic Memory           

   Recent Life   19 (6.5, 21) 21 (16.5, 21) <0.001  18 (10, 21) 21 (17.5, 21) 0.001  0.104 0.166 

   Early Adult Life  19.5 (6, 21) 21 (14.5 , 21) 0.014  20 (0, 21) 21 (17.5, 21) <0.001  0.958 0.726 

   Childhood   18.5 (0, 21) 19.5 (12.5, 21) 0.094  18.5 (0, 21) 19.75 (14, 21) 0.006  0.614 0.380 

Total  57 (12.5, 63) 60.25 (49.5, 63) 0.001*  55.5 (13, 62) 60.75 (52.5, 63) <0.001*  0.467* 0.312* 

Episodic Memory           

   Recent Life   4 (0, 9) 8 (5, 9) <0.001  3 (0, 8) 8 (5, 9) <0.001  0.486 0.205 

   Early Adult Life   4 (0, 9) 8 (4, 9) <0.001  4 (0, 9) 8 (4, 9) <0.001  0.903 0.464 

   Childhood  5 (0, 9) 7 (3, 9) <0.001  3 (0, 9) 8 (2, 9) <0.001  0.131 0.164 

Total   13 (0, 25) 22 (15, 27) <0.001*  13 (0, 24) 23 (11, 27) <0.001*  0.415* 0.128* 

Data are presented as median (range) due to non-parametric distribution. Mann-Whitney U test was performed for all comparisons. *Bonferroni correction was applied to total scores to correct for 

multiple comparisons owing to the contribution of subscale scores, p was set at 0.01 for total scores. 

1
2
4
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4.4.3 K-AMI performance  

Scores for performance on each subsection of the K-AMI at baseline and reassessment for 

the depressed patient and healthy control groups are shown in Table 4.4. Bonferroni 

correction was applied to total semantic and episodic scores to control for the aggregation 

of subscales and p was set at 0.01 for statistical significance for total scores. Correction 

was not applied to subscale comparisons as K-AMI scores are the primary study outcome. 

Controls performed better than depressed patients on every subscale and on total semantic 

and episodic scores at both timepoints. The differences were most pronounced in the 

episodic subscales. No significant change in performance from baseline to reassessment 

was identified on any subscale or total semantic or episodic score of the K-AMI either 

among patients or controls.  

Table 4.5 Kopelman Autobiographical Memory Interview change scores in depressed 

patients and controls 

 Depressed patients after 

ECT course (N=27) 

Healthy controls after 

4 weeks (N=72) 

Statistical 

analysis (p) 

Semantic Memory    

   Recent Life   -0.5 (-10, 6.5) +0.25 (-2, 4) 0.013 

   Early Adult Life  0 (-6, 4) +0.05 (-3, 5) 0.535 

   Childhood   0 (-18.5, 6) +0.27 (-4, 3.5) 0.303 

Total  -1 (-32.5, 8.5) +0.58 (-5, 5) 0.052* 

Episodic Memory    

   Recent Life   -1 (-5, 3) +0.25 (-3, 4) 0.071 

   Early Adult Life   0 (-6, 5) +0.12 (-3, 3) 0.617 

   Childhood  0 (-8, 2.5) +0.37 (-3.5, 5) 0.011 

Total   0 (-19, 7) +0.74 (-8, 8) 0.038* 

Data are presented as median (range) due to non-parametric distribution. Mann-Whitney U test was performed for all 

comparisons. *Bonferroni correction was applied to total scores to correct for multiple comparisons owing to the 

contribution of subscale scores, p was set at 0.01 for total scores. 

 

4.4.4 K-AMI change over time  

To further examine differences over time between patients and controls, change scores 

over time were calculated for all subscales for patients (Table 4.5). Depressed patients 
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showed large variability in change scores from pre-to post-ECT than controls after four 

weeks. Eleven patients (41%) showed improvement on total semantic memory, one (4%) 

had no change in score, and 15 (55%) patients showed disimprovement. In total episodic 

scores, 13 patients (48%) improved in score after ECT and six patients (22%) had no 

change, while eight (30%) showed disimprovement. Change scores for total semantic 

(p=0.052) and total episodic memory scores (p=0.038) did not differ between patients and 

controls after correction for multiple comparisons to control for the aggregation of subscale 

scores, with p set at 0.01 for total scores.  

 

Table 4.6 Kopelman Autobiographical Memory Interview change scores and ECT response 

status plus correlation between K-AMI change scores and depression severity scores 

Variable 

ECT 

Responder 

(n=13) 

ECT Non-

responder 

(n=14) 

p-value 
Spearman’s rho 

rho p 

Semantic Memory      

   Recent Life 0.0 (-10, 6.5) -1.8 (-7.5, 2) 0.259a -0.026 0.896 

   Early Adult Life 0.0 (-6, 4) 0.0 (-2.5, 4) 0.685a 0.138 0.491 

   Childhood 0.5 (-18.5 ,6) -0.8 (-4, 3) 0.141a -0.235 0.239 

   Total 1.0 (-32.5, 8) -2.0 (-11.5, 7) 0.302a 0.062 0.759 

Episodic Memory      

   Recent Life 0.0 (-3, 1) -1.0 (-5, 3) 0.685a -0.125 0.534 

   Early Adult Life 0.0 (-5, 5) -0.5 (-6, 4) 0.141a -0.492 0.009 

   Childhood 0.0 (-3, 2) -1.5 (-8, 2.5) 0.302a -0.357 0.067 

   Total 0.0 (-7, 7) -2.0 (-19, 7) 0.280a -0.482 0.011 

Change scores from pre- to post-ECT are compared between ECT responders and non-responders. In addition, 

Spearman’s rho data are presented for assessing correlation between K-AMI change score and HRSD-24 change score for 

the whole depressed patient group. Data are presented as median (range) of change scores from pre-ECT to post-ECT K-

AMI assessments. Bonferroni correction was applied to correct for multiple comparisons, p was set at 0.001 for statistical 

significance. aMann-Whitney U test. 

 

4.4.5 Autobiographical memory and mood status  

Response criteria were met by 48.1% (13/27) of depressed participants. Remission was 

achieved by 37% (10/27). Responders were more likely to be prescribed a mood stabiliser 

(11/13) than non-responders (3/14, p=<0.001) but in all other demographic, clinical and 

ECT parameters, responders and non-responders did not differ (data not shown). 
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Differences from pre- to post-ECT were calculated for K-AMI scores for ECT responders 

and non-responders and assessed for normality, then compared using the Mann-Whitney U 

test (Table 4.6). Bonferroni correction was applied and p was set at 0.001. No significant 

differences in change in K-AMI on any subscale or total semantic or episodic scores were 

found between ECT responders and non-responders. In addition, as depression severity 

exists on a spectrum and dichotomised response status may not be an adequately sensitive 

indicator of mood status, the non-parametric Spearman’s rho was used to assess for 

correlation between HRSD-24 change scores from pre-to post-ECT and K-AMI change 

scores (Table 4.6). No significant correlations were found between change in depression 

severity and change in score for any K-AMI subscale or the total semantic and episodic 

scores. Further, there was no difference between change scores of those who had right 

unilateral (n=16) and those who had bitemporal (n=11) ECT for total semantic (p=0.904) 

and total episodic scores (p=0.680). No correlation between mean time to reorientation was 

found for total semantic change score (Spearman’s rho, 0.21, p=0.304) or total episodic 

change score (Spearman’s rho, -0.13, p=0.525). Baseline sMMSE score also did not 

correlate with total semantic (Spearman’s rho, 0.06, p=0.749) and total episodic 

(Spearman’s rho, 0.034, p=0.868) change scores, nor did age, (Spearman’s rho for 

semantic, -0.1, p=0.6, Spearman’s rho for episodic, -0.08, p=0.672).  

 

4.5 Discussion 

4.5.1 Summary of findings  

In this prospective cohort study, I aimed to assess the effect of ECT on autobiographical 

memory by comparing the performance of depressed patients with that of a large matched 

healthy control group, controlling for the effects of change over time and mood status. I 

found severely impaired autobiographical memory in depressed patients at baseline across 
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all three schedules of assessment (Recent life, Early Adult life, and Childhood) in the K-

AMI. This finding was more pronounced for episodic memory, which was profoundly 

impaired. Despite statistically significant changes among patients in sMMSE, category 

fluency and backward digit span between assessments when compared with controls, the 

K-AMI did not identify any overall change in autobiographical memory in depressed 

people following ECT. However, there was wide variability in changes on the K-AMI 

among depressed people. In addition, I found that depressed persons’ performance on the 

K-AMI was independent of ECT response status and change in depression severity. While 

scores on the K-AMI can be distinguished between groups of depressed people and healthy 

controls as previously shown (Kopelman et al., 1989), these findings are consistent with 

the previous suggestion that the measure is not adequately sensitive to detect change in 

autobiographical memory performance over time in depressed patients having ECT 

(Jelovac et al., 2016). Though the K-AMI detected individual-level change, it did not 

identify change between groups. Although the K-AMI has been modified for use to assess 

recall in one study (Spaans et al., 2013), it was not designed with a recall consistency 

component.  

 

4.5.2 Context  

As K-AMI data in this study were non-parametric, it is difficult to directly compare with 

other studies that reported report mean values. However, these results are broadly 

consistent with previous reports that identified profound episodic memory impairment in 

depressed people and no overall change on the K-AMI following ECT (Jelovac et al., 

2016, Sienaert et al., 2010). Although this sample size is much larger, scores for healthy 

controls here are comparable to previous reports (Kopelman et al., 1989). Pre-ECT scores 

for depressed patients in this study are also comparable to K-AMI scores previously 

reported in depressed populations (Kho et al., 2006; Warren and Haslam, 2007), and 
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changes before and after ECT are similar to those in previous studies (Sienaert et al., 2010, 

Verwijk et al., 2015). One possibility to explain the finding of no overall change in K-AMI 

scores after ECT is that there is no effect of ECT on autobiographical memory 

performance. However, as autobiographical memory patterns differ between different 

forms of ECT (Kolshus et al., 2017; Sackeim et al., 2000; 2008), it is clear that ECT has 

some impact on this cognitive function and that with accurate assessment instruments there 

is a possibility of identifying and reducing this impact. The most likely explanation for my 

finding, therefore, is that the K-AMI probably lacks sufficient sensitivity to group-level 

change to identify the impact of ECT on autobiographical memory performance.  

This cohort displayed large variability in change on the K-AMI following ECT, which was 

not explained by ECT laterality, age, baseline sMMSE, or time to reorientation. Other 

studies report similarly wide ranges of K-AMI change scores after ECT (Mayur et al., 

2013, Spaans et al., 2013). This suggests that autobiographical memory performance in 

depressed people having ECT is characterised by wide variability. Further, as almost half 

of depressed patients showed improvement in total episodic memory from pre- to post-

ECT, it is crucial that instruments to assess autobiographical memory in a depressed ECT 

population allow for improvement in scores. Poor baseline autobiographical memory in 

depressed people, as reported by us and others (Jelovac et al., 2016, Sienaert et al., 2010, 

Verwijk et al., 2015), may limit the ability of the CUAMI to detect the range of changes in 

autobiographical memory, both positive and negative, seen here.  

 

4.5.3 Limitations  

Limitations of the study include a relatively small patient group (n=27), which may limit 

the statistical power of the study. However, I applied stringent correction for multiple 

comparisons. It is important to note that without controlling for the aggregation of K-AMI 
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subscales to form total semantic and episodic scores (i.e. if p were set at 0.05) change over 

time in total scores would have been significantly different between patients and controls. 

However, the total scores are comprised of six subscale scores, only two of which showed 

any difference in change over time between patients and controls. This is a non-

randomised study and, although I found no difference in K-AMI change following ECT 

between those who had RUL and BT ECT, the groups were not stratified and this must 

therefore be interpreted with caution. Three patients switched ECT laterality during the 

study and for all patients it is possible that the choice of laterality was related to previous 

cognitive adverse effects of ECT.  

Premorbid IQ has been suggested as a possible confounding factor in assessment of 

autobiographical amnesia (Sackeim et al., 2007), and premorbid IQ differed between 

patients and controls in this study. However premorbid intelligence assessments (such as 

the NART, used here) are confounded by depression (Sackeim et al., 1992) and pre-

treatment cognitive performance has been reported to be a stronger predictor of retrograde 

amnesia (Sobin et al., 1995). I compared change scores as well as raw scores in order to 

assess change over time independently of pre-treatment cognition 

It is possible that assessing cognition immediately after the course of ECT is too early to 

detect any response-related improvement in cognition. A follow-up assessment of patients 

one month after ECT would therefore provide useful data about whether overall group 

cognitive performance improved to baseline or beyond, as meta-analytic data suggest it 

will (Semkovska and McLoughlin, 2010). As with all assessments of autobiographical 

memory it is impossible to verify the accuracy of the detail provided, but answers were 

accurate in 90% of the original K-AMI sample, suggesting confabulation is not uniquely 

problematic with this assessment (Kopelman et al., 1989).  
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As with many similar studies of cognition in ECT, completion rates of assessments (Eranti 

et al., 2007) and generalizability of research samples to a clinical ECT population 

(O'Connor et al., 2010) are problematic. In this study, ECT patients who had existing 

cognitive impairment (sMMSE ≤24) and those who were too unwell to consent were 

excluded. Excluded patients could not be assessed and may represent a subgroup of more 

severely unwell ECT patients who are more vulnerable to autobiographical amnesia. Even 

some healthy controls (n=8) elected not to complete all assessments, finding the AMI 

burdensome or intrusive, a limitation of both the instrument and the study. The ECT 

response rate in this study (13/27, 48.1%) is lower than that of those who did not complete 

cognitive assessments (15/23, 65%). This may be accounted for by the younger age of 

those described here, but also reflects the difficulty in achieving high completion rates of 

the K-AMI in depressed patients. Despite the lower response rate, the cohort described 

here is otherwise broadly similar to non-completers in the whole cohort, and to previously 

reported ECT cohorts in terms of demographic, clinical and ECT variables (Semkovska et 

al., 2016, Sineaert et al., 2010). Study strengths include a large age- and gender-matched 

control group, a broad cognitive battery which assessed multiple cognitive domains, and 

completion of the full K-AMI. Additionally, I reported high inter-rater reliability for the 

mood outcome (HRSD-24) and use of a considered, two-rater AMI scoring system. Time 

intervals between assessments for cases and controls were closely comparable. 

 

4.6 Conclusion 

Assessment of the precise effect of ECT on autobiographical memory remains difficult to 

achieve. In this study, although the K-AMI distinguished between scores of the depressed 

group and the healthy control group both at baseline and reassessment, the K-AMI was not 

sufficiently sensitive to identify any overall change in autobiographical memory in 

depressed patients following ECT. Therefore, larger future studies aiming to elucidate the 



 

132 

true effect of ECT on autobiographical memory, controlling for the effects of mood status 

and the passing of time, are unlikely to be successful using the K-AMI. Further, I found 

that autobiographical memory performance in depressed patients before and after ECT is 

characterised by wide variability. Thus, an ideal instrument for assessing autobiographical 

memory in ECT would need to allow for both positive and negative change in performance 

between pre- and post- ECT assessments.  
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5. Effect of personality disorder on response to ECT for 

depression 

5.1 Introduction 

Personality disorder is a recognised psychiatric diagnosis characterised by enduring 

maladaptive patterns of behaviour, cognition and inner experience (American Psychiatric 

Association, 2000). People with personality disorder are more likely to experience 

episodes of depression than those without the diagnosis (McGlashan at al., 2000, 

Lenzenwanger et al, 2007). Further, they are less likely to recover fully from episodes of 

depression (Collins et al., 1990) and experience poorer depression treatment outcomes 

overall (Newton-Howes et al., 2014, Alnaes et al., 1997). Among those with depression, 

50% may have a comorbid diagnosis of personality disorder (Sanderson et al., 1992). 

Understanding the needs of this group is crucial for clinicians treating depression. 

Electroconvulsive therapy (ECT) is a powerfully effective acute treatment for depression 

(UK ECT Review Group, 2003). It is unclear whether comorbid personality disorder 

affects response rates to ECT. Retrospective (Sareen et al., 2000, Kaster et al., 2017) and 

population-based (Nordenskjöld et al., 2012) studies have reported lower ECT response 

rates and higher relapse rates following successful ECT among those with depression and 

personality disorder compared to those with depression alone. However, a prospective 

study found that only borderline personality disorder was associated with poorer ECT 

response and those with other personality disorders responded equally well to ECT as 

those without (Feske et al., 2004).  

Smaller studies using older diagnostic classification systems reported no difference in ECT 

response rates between those with personality disorder and depression and depression 

alone (Pfohl et al., 1984, Zimmerman et al., 1986, Newton-Howes et al., 2014). People 

with personality disorder and depression may suffer the consequences of pessimism 

regarding ECT response rates in both clinical and research settings. It has been suggested 
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that clinicians under-prescribe ECT for depressed patients with a personality disorder 

(DeBattista and Mueller, 2001) and people with personality disorder are often excluded 

from clinical trials (Zimmerman at al., 2004).  

Personality disorder or traits can be diagnosed clinically following repeated assessments 

and collateral history, or using a structured diagnostic interview for personality disorder, 

e.g. Structured Clinical Interview for DSM-IV Axis II Personality Disorders (SCID-II) 

(First et al., 1997). Patients referred for ECT are often severely depressed and the extensive 

patient input required to make a formal diagnosis of personality disorder may be 

impractical. The majority of self-report personality traits are stable pre- and post-ECT 

treatment (Blais et al., 1998). Therefore a self-report screening instrument to identify 

people who are likely to have comorbid personality disorder may be of value to ECT 

clinicians.  

The Standardised Assessment of Personality – Abbreviated Scale (SAPAS) is validated for 

identifying likely personality disorder among people attending psychiatry services (Moran 

et al., 2003). The scale consists of eight yes/no questions that refer to longstanding and 

general traits. A cut-off score of 3 positive answers has a sensitivity of 0.94 and specificity 

of 0.85 for identifying the presence of any personality disorder (Moran et al., 2003). Those 

“above SAPAS threshold” are likely to have an underlying personality disorder and those 

“below SAPAS threshold” are not likely to have an underlying personality disorder. 

Among inpatients with depression, a cut-off score of 3 had a positive predictive value of 

73.1% and was not associated with depression severity (Bukh et al., 2010). The SAPAS 

has been used to assess for outpatient response to pharmacological treatment (Gorwood et 

al., 2010), where personality dysfunction was associated with poor response to treatment, 

but has not been applied to examine response to ECT. 

Depression is associated with multiple cognitive impairments (Fischer et al., 2008). People 

with personality disorders also display cognitive differences when compared to healthy 
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controls (Bazanis et al., 2002). In particular, schizotypal personality disorder is associated 

with impairment in working memory, episodic memory and delayed recall (Mitropolou et 

al, 2005). Borderline personality disorder is associated with frontal lobe dysfunction 

(Fisher et al., 2008, Dowson et al., 2004), though one study found that cognitive 

impairment in borderline personality disorder was only apparent when comorbid 

depression was present (Kremers et al., 2004). It has been suggested that people with 

personality disorders are less likely to be prescribed ECT for depression (DeBattista and 

Mueller, 2001) and cognitive side effects are the aspect of ECT that most limit its use 

(Rose et al., 2003). However, to date, only one study has reported on this issue using 

retrospective assessment of documented adverse effects among people with depression 

with or without borderline personality disorder, finding no difference between the groups 

(Kaster et al., 2017).  

Though there is available literature on diagnosed personality disorder and ECT, no study 

has yet reported on the use of a brief personality screening tool in a depressed ECT 

population. I used the SAPAS to identify those likely to have an underlying personality 

disorder and hypothesised that those above the threshold would be less likely to respond to 

ECT but would be no more vulnerable to cognitive side-effects than those below the 

SAPAS threshold.  

 

5.2 Method 

5.2.1 Aim 

I performed a prospective cohort study to determine whether a difference exists in response 

to ECT among patients with unipolar major depressive disorder who were identified on a 

screening instrument as likely or unlikely to have an underlying personality disorder. I also 

studied cognitive performance before and after ECT in a subgroup of depressed patients 

and compared those above and below the SAPAS threshold. 
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5.2.2 Participants  

Participants were unipolar depressed patients referred for ECT recruited to the Monitoring 

Phase of KEEP-WELL pilot trial detailed in Chapter 3. Recruitment to the Monitoring 

Phase of the randomised pilot trial took place over eighteen months (n=43). Recruitment to 

this cohort study then continued for a further six months. Depressed inpatients recruited 

prior to commencing ECT and assessed using the SAPAS one to two days before 

commencing ECT, and were monitored on a weekly basis for response using the HRSD-

24. ECT was administered as outlined in Chapter 2. Response was defined as ≥60% 

decrease from Baseline HRSD-24 score and score ≤16 on two consecutive weekly ratings 

and remission criteria were a ≥60% decrease in HRSD from baseline and score ≤10 on two 

consecutive weekly ratings. 

 

5.2.3 Instruments  

Each assessment included a mood rating using the HRSD-24 as outlined in Chapter 2. The 

Structured Clinical Interview for Diagnosis (SCID, DSM IV) (First et al., 1998) and the 

National Adult Reading Test (NART) (Nelson and Willison, 1991) were performed at 

baseline and predicted full-scale IQ was calculated based on the latter. The Maudsley 

Staging Method for Treatment Resistant Depression (MSMTRD) (Fekadu et al., 2009) was 

performed with scores of 3-6= mild resistance; 7-10= moderate and 11-15= severe 

treatment resistance. 

  

5.2.3.1 Standardised Assessment of Personality – Abbreviated Scale  

Participants completed the SAPAS once at baseline. The questionnaire is designed as a 

self-assessment. To minimise social desirability response bias (Paulhus, 1991), participants 

were provided with instructions on how to complete the questionnaire and then left alone 
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to complete it and return it confidentially to the rater. If significant visual impairment 

limited the participant’s ability to complete the questionnaire, questions were read out to 

the participant by a trained interviewer. To maximise SAPAS completion, participants 

were encouraged to complete the questionnaire by self-assessment. However, if they were 

unable to do so, or requested support for completion, questions were read out by a trained 

interviewer and responses recorded.  

 

5.2.3.2 Cognitive assessments   

Cognitive performance was assessed before ECT and within 3 days after the final ECT 

treatment using a battery of cognitive assessments. As these were non-prioritised 

secondary assessments, these were performed only by a subset of patients. The assessment 

instruments are described in detail in Chapter 2. Briefly, global cognition was assessed 

using the standardised Mini Mental State Examination (sMMSE) (Molloy et al., 1991). 

Immediate short-term memory, attention and working memory were measured using 

Forward and Backward Digit Spans (Wechsler et al., 1997). Motor and psychomotor 

speeds were assessed using the Trail Making Test (part A, TMT-A) (Wechsler et al., 

1997). Frontal-executive function was rated by Trail Making Test (part B, TMT-B) 

(Wechsler et al., 1997) plus letter and category verbal fluencies performed as part of a 

modified Addenbrooke’s Cognitive Examination-III (ACE-III) (Hseih et al., 2013). 

Anterograde verbal memory was tested using the verbal learning component of the ACE-

III (delayed and immediate recall of a seven-item address and three unlinked objects). 

Parallel versions were used where available (ACE-III, digit spans) to reduce practice 

effects. 
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5.2.4 Statistical analysis  

Data are presented as mean (SD) unless otherwise specified. Although others have reported 

total SAPAS scores (Gorwood et al., 2010), it is unclear whether this can be considered a 

continuous variable as the impact of scores above and below the cut-off score on predictive 

value is unknown (Moran et al., 2003). As a cut-off score of 3 has a high predictive value 

for identifying underlying personality disorder, I relied on dichotomous measures (“above 

SAPAS threshold” and “below SAPAS threshold” groups) for the purposes of comparison 

with the primary outcome, ECT response. Baseline demographic features and SAPAS 

scores are presented using descriptive statistics. ECT, clinical, cognitive and response 

parameters were assessed for normality and variance and compared using t-test or Mann-

Whitney-U test for continuous variables, and χ2 test or Fisher’s exact test for categorical 

variables, when appropriate assumptions were met. Spearman’s Correlation Coefficient for 

non-parametric data was used to assess for association between total SAPAS score and 

HRSD-24 score at baseline. A one-way ANCOVA was conducted to determine the effect 

of being above SAPAS threshold (likely to have a personality disorder) on post-ECT 

HRSD-24 scores, controlling for pre-ECT HRSD-24 scores and number of ECTs. A 

binomial logistic regression was performed to ascertain the effect of being above SAPAS 

threshold and baseline HRSD-24 on the likelihood of response to ECT. A one-way 

ANCOVA was performed for each cognitive assessment to determine the effect of being 

either above or below the SAPAS threshold on post-ECT cognitive performance after 

controlling for pre-ECT cognitive performance. All tests were two-tailed and unless 

specified otherwise, p was set at 0.05 for statistical significance. Bonferroni correction was 

applied for all family-wise comparisons e.g. comparison of multiple cognitive assessments 

to control for multiple comparisons and where applied, p values are as outlined below. 

Correction was not applied for single comparisons such as correlation between SAPAS 

score and HRSD-24 score, or being above SAPAS threshold and HRSD-24 score.  
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5.3 Results  

5.3.1 Population 

Forty-nine depressed patients completed the SAPAS and other assessments. A cut-off 

score of 3 was used for the SAPAS to divide groups into “above threshold” (likely to have 

a personality disorder) and “below threshold (not likely to have a personality disorder) as 

this has good predictive value in this group (Moran et al., 2003, Bukh et al., 2010). A 

subgroup of 33 patients performed all cognitive assessments before and after ECT. 

Baseline features of the depressed patient group are presented in Table 5.1. The group is 

broadly similar to other depressed ECT cohorts (Semkovska et al., 2016) in age, gender 

and depression severity.  
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Table 5.1 Baseline features of the depressed ECT patient group in the SAPAS cohort study 

Variable  Depressed patient group (n=49)  

Age in years  60.51 (15.41) 

Years in education 13.90 (3.06) 

Number of medical conditions  1.96 (1.70) 

Baseline HRSD-24  29.95 (7.25) 

Predicted full-scale IQa 110.52 (9.66) 

Gender, n (%) female 28 (57.1%) 

Lifetime history of substance abuse, n (%) 1 (2%) 

Lifetime history of alcohol abuse, n (%)  4 (8.2%) 

Family history of alcohol dependence, n (%) 7 (14.3%) 

Employment, n (%) working 16 (33.3%) 

Marital status, n (%) married  31 (63.3%) 

Data are presented as mean (SD) unless otherwise stated. aderived from the National Adult Reading Test. 

 

5.3.2 SAPAS scores 

Table 5.2 outlines SAPAS scores among depressed patients. Over 60% of the group scored 

≥ 3 on the SAPAS and were therefore identified as likely to have a personality disorder. 

The items that depressed patients most commonly scored positively on were perfectionism 

(40.8%) and dependence (38.8%) screening questions. To assess for possible impact of 

mood status on SAPAS score, I performed a correlation analysis of SAPAS score 

(performed at baseline) and baseline HRSD-24. Low, non-significant correlation was 

found (Spearman’s rho= 0.14, p= 0.31), suggesting self-report SAPAS responses among 

depressed participants were not affected by their contemporaneous mood status.   
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Table 5.2 SAPAS scores of depressed ECT patients 

Variable  Depressed ECT patients n=49 

 n % 

Difficulty making and keeping friends 11 22.4 

Usually a loner 15 30.6 

Difficulty trusting others 14 28.6 

Normally loses temper easily 5 10.2 

Normally impulsive 11 22.4 

Normally a worrier 40 81.6 

Depends on others a lot 19 38.8 

Generally a perfectionist 20 40.8 

Above threshold (score ≥3) 30 61.2 

Total SAPAS score, mean (SD)  2.75 (1.55) 

 

5.3.3 Clinical and ECT parameters 

Clinical and ECT parameters were compared between those who were above and below 

the SAPAS threshold (Table 5.3). Applying Bonferroni correction for multiple 

comparisons, p was set at ≤0.002 for statistical significance. The groups were similar at 

baseline in terms of illness severity, duration of episode, number of depressive episodes, 

and medication use. Those above the SAPAS threshold displayed more treatment 

resistance on the Maudsley Staging Method for Treatment Resistance in Depression 

(p=0.002). In addition, patients above the SAPAS threshold had more ECT treatments, a 

finding that was statistically significant before Bonferroni correction but not after 

(p=0.042). However, patients above SAPAS threshold did not differ from those below the 

threshold in terms of ECT laterality, mean total charge, or mean seizure duration.  
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Table 5.3 Clinical and treatment parameters of the above and below SAPAS threshold 

groups 

Variable  Above SAPAS 

threshold 

(n=30) 

Below SAPAS 

threshold 

(n=19) 

Statistical 

analysis 

(p) 

Age 59.23 (16.82) 62.53 (13.06) 0.472 

Age at onset of depression 38.03 (16.41) 45.63 (17.40) 0.130 

Pre-ECT HRSD-24 29.96 (6.73) 29.94 (8.20) 0.993 

Post-ECT HRSD-24 15.83 (12.26)  7.89 (6.95) 0.014 

Number of previous episodes 4.46 (1.88) 3.89 (2.51) 0.369 

Treatment resistance score (of 15)a 8.10 (1.16) 7.00 (1.15) 0.002 

Duration of current episode (weeks) 29.1 (34.10) 20.8 (16.50) 0.335 

Gender, n (%) female 16 (53.3%)  12 (63.2%) 0.564  

Presence of psychotic symptoms, n (%)  1 (3.3%)  0 (0%) N/A 

Medication use, n (%)    

    SSRI 11 (36.7%) 3 (15.8%) 0.115 

    Non-SSRI antidepressant 23 (76.7%) 13 (68.4%) 0.524 

    Antipsychotic 22 (73.3%) 12 (63.2%) 0.451 

    Mood stabiliser 16 (53.3%) 11 (57.9%) 0.754 

    Benzodiazepine 15 (50.0%) 6 (31.6%) 0.524 

Indications for ECT, n (%)    

    Rapid response required 2 (6.7%)  0 (0%)  

    Acute suicidality  1 (3.3%)  0 (0%) 0.521 

    Refractory to medication 27 (90%) 19 (100%)  

Bitemporal ECT, n (%) 12 (40.0%) 9 (47.4%) 0.768 

Number of ECT treatments 9.70 (3.01) 7.82 (2.83) 0.042 

Cumulative mean motor seizure duration (sec)  39.15 (17.42) 35.25 (8.79) 0.399 

Cumulative mean EEG seizure duration (sec) 50.09 (16.19) 44.52 (10.49) 0.217 

Cumulative mean charge (mC)b    

    Bitemporal 
n=10  

298.30 (144.67) 

n=8  

333.00 (188.97) 
0.664 

    Unilateral 
n=16  

636.12 (279.96) 

n=9  

677.88 (231.68) 
0.708 

ECT Response rate, n (%) responder 12 (40.0%) 15 (78.9%) 0.009 

ECT Remission rate, n (%) remitter 10 (33.3%) 14 (73.7%) 0.009 
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5.3.4 ECT response rate 

The overall ECT response rate among depressed patients was 55% (27/49). ECT remission 

criteria were met by 49% of depressed patients (24/49). The ECT response rate was 40% 

among those above the SAPAS threshold (12/30) (Table 5.3) and 79% (15/19), among 

those below the SAPAS threshold (Pearson’s χ2= 7.13, p=0.009). The relative risk of 

response in those above the SAPAS threshold was therefore 0.50, and presence of likely 

underlying personality disorder led to a relative risk reduction for response of 50%.  

Total SAPAS scores differed significantly between ECT responders and non-responders 

(t= -2.862, df =47, p =<0.05). ECT response rates did not differ based on ECT laterality 

(χ2= 0.11, df=1, p=0.74), nor did ECT remission rates (χ2= 0.170, df =1, p=0.68). 

Treatment resistance score (t= -0.955, df= 45, p= 0.345) did not differ between ECT 

responders and non-responders. Number of ECT treatments was not significantly different 

between ECT responders and non-responders (t= -1.91, df=45, p=0.061).  

Table 5.4 Logistic regression predicting likelihood of response to ECT for depression in the 

SAPAS cohort study 

Covariate  B SE Wald df p 
Odds 

ratio 

95% CI for Odds ratio 

Lower Upper 

Baseline HRSD-24 0.01 0.04 0.18 1 0.66 1.01 0.93 1.11 

Above SAPAS threshold -1.73 0.67 6.56 1 0.01 0.17 0.04 0.66 

 

A significant main effect of being above SAPAS threshold on post-ECT depression 

severity scores was seen when controlling for pre-ECT HRSD-24 scores, F(1, 46) = 6.59, 

p=0.014. However, when also controlling for number of ECTs, this effect was no longer 

significant, F(1, 46)= 3.58, p=0.065. A binomial logistic regression was performed to 

ascertain the effect of being above SAPAS threshold on the likelihood of response to ECT, 

controlling for baseline HRSD-24 score (Table 5.4). Though treatment resistance and 

number of ECT treatments were different between those above and below the SAPAS 
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threshold, these were not significant predictors of ECT response (p=0.64 and p=0.13 

respectively) and were not included in the final model. Baseline HRSD-24 score was found 

to be linearly related to the logit of the dependent variable when assessed via the Box-

Tidwell procedure, after Bonferroni correction with significance accepted where p≤0.016. 

There were no studentized residuals with values greater than 2.5 standard deviations. The 

logistic regression model was statistically significant, χ2(2)= 7.665, p=0.002, and explained 

19.4% (Nagelkerke R2) of the variance in ECT response rate, correctly classifying 67.3% 

of ECT response/non-response cases. Sensitivity was 55.1%, specificity was 81.8%, 

positive predictive value was 78.9% and negative predictive value was 40%. Those who 

did not meet SAPAS threshold and were therefore not likely to have an underlying 

personality disorder had a 5.7 times higher odds of responding to ECT than those scored 

above the SAPAS cut off of 3 (95% CI 1.5-21.3). Baseline HRSD-24 score was not a 

significant predictor of ECT response in the model (p=0.66).  

 

5.3.5 Cognitive performance before and after ECT 

A battery of cognitive assessments was performed by a subset (n=33) of depressed ECT 

patients before and after ECT. Cognitive assessment non-completers were older and had 

shorter depressive episodes than those who completed both sets of cognitive assessments 

(data not shown). However, cognitive assessment non-completers did not differ from those 

described here in terms of baseline HRSD-24, number of ECTs or other ECT treatment 

parameters (data not shown). Applying Bonferroni correction for multiple comparisons 

(using ANCOVA), p was set at 0.005. There were no differences between those above and 

below the SAPAS threshold in post-ECT cognitive performance when controlling for pre-

ECT performance, in any of ten cognitive assessments in the battery.   
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Table 5.5 Cognitive performance pre- and post-ECT in above SAPAS threshold and below SAPAS threshold groups of the subset of depressed ECT 

patients 

 Pre-ECT  Post-ECT  Statistical analysis (p)* 

Above threshold 

n=20 

Below threshold 

n=13 

 Above threshold 

n=20 

Below threshold 

n=13 

   

sMMSE (of 30) 28.44 (1.41) 28.28 (1.38)  27.14 (2.61) 26.78 (2.42)  F(1,30)=0.006, p=0.93 

Verbal fluency: category (of 7) 4.24 (2.06) 3.87 (2.27)  3.95 (1.98) 4.00 (2.19)  F(1.30)=0.717, p=0.40 

Verbal fluency: letter (of 7) 4.52 (2.00) 3.75 (2.32)  4.50 (1.47) 4.07 (2.02)  F(1.30)=0.003, p=0.95 

Digit span forward (of 14) 8.74 (2.66) 8.69 (2.84)  10.16 (4.83) 8.46 (2.10)  F(1,30)=3.230, p=0.08 

Digit span backward (of 14) 6.74 (1.86) 6.00 (1.58)  7.00 (4.10) 5.38 (1.85)  F(1,30)=0.044, p=0.83 

Trail-making test A (seconds) 43.66 (19.00) 43.00 (12.69)  46.42 (34.82) 49.81 (22.51)  F(1,30)=0.161, p=0.68 

Trail-making test B (seconds) 88.70 (48.14) 103.00 (51.18)  89.16 (60.32) 144.11 (97.97)  F(1,30)=1.050, p=0.31 

Retrograde semantic memory (of 4) 3.70 (0.91) 3.92 (0.27)  3.35 (1.18) 3.15 (1.34)  F(1,30)=0.173, p=0.68 

Immediate recall (of 7) 6.60 (0.40) 5.50 (1.50)  6.90 (0.10) 7.00 (0.0)  F(1,30)=1.160, p=0.29 

Delayed recall (of 10)  8.12 (1.93) 7.06 (3.00)  8.30 (1.72) 7.75 (2.25)  F(1,30)=0.043, p=0.84 

Data are presented as mean (SD). *One-way ANCOVA performed for all comparisons 
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5.4 Discussion 

5.4.1 Summary of findings  

This is the first prospective study of a brief personality screening tool in a depressed ECT 

cohort. Those identified as likely to have an underlying personality disorder were 

strikingly less likely to respond to ECT than those with depression alone, similar to a 

previous study which relied on clinical personality disorder diagnosis (Sareen et al., 2000). 

Those who were below the SAPAS threshold had a 5.7 times higher odds of response to 

ECT than those identified on the SAPAS as having an underlying personality disorder, 

though the confidence interval for this estimate is wide (95% CI 1.5-21.3). Presence of 

underlying personality disorder led to a relative risk reduction for ECT response of 50%.  

There is no clear explanation for this and interpretation should be cautious in view of the 

role of the SAPAS as purely a screening instrument. Despite the odds ratio for ECT 

response in favour of those below the SAPAS threshold, the group identified on the 

SAPAS as likely to have an underlying personality disorder nonetheless had a 40% 

response rate to ECT. The ECT rate for the whole group was similar to previous reports 

(Semkovska et al., 2016, Kolshus et al., 2017). While those above the SAPAS threshold 

had higher treatment resistance and more ECT treatments, these were not associated with 

ECT response. The higher number of ECTs likely reflects both higher treatment-resistance 

and poorer response to ECT, including use of additional treatments to try to achieve 

response. The groups did not differ in other important ECT treatment parameters (e.g. 

laterality, mean charge and seizure duration) or relevant clinical factors, such as length of 

episode, age at onset, number of episodes or baseline depression severity score. People 

having both right unilateral and bitemporal ECT were equally likely to respond. The 

above-SAPAS threshold group was no more likely to be prescribed benzodiazepines or 

mood stabilisers which could have affected seizure duration (Joo et al., 2017) and thus 

therapeutic response to ECT.  



 

147 

5.4.2 Context  

One consistent predictor of response to ECT is absence of treatment resistance. This has an 

odds ratio of 1.9 for response to ECT (Heijnen et al., 2010). Odds ratios of 1.67 (for 

medication resistance) and 1.84 (for depression chronicity) were reported in a meta-

analysis of predictors of remission after ECT for unipolar depression (Dombrovski et al., 

2005). Assessment of the true effect of personality disorder on response to ECT requires 

larger sample sizes but the relatively large odds ratio in this study indicates this may have a 

substantial impact on response to ECT. In addition, these findings suggest that as 

personality disorder may be an important factor in stratifying patients for randomised ECT 

trials, the SAPAS may also be useful in clinical trials.  

The proportion of depressed patients who had a SAPAS score above threshold is slightly 

higher here (61%) than in a previously reported sample of mixed inpatients and outpatients 

with first episode depression (47%) (Bukh et al., 2010). Another sample of depressed 

outpatients (half of which was first episode depression) had a higher overall SAPAS score 

(mean 3.89, SD 1.78) than this sample (mean 2.75, SD 1.55) but the proportion reaching 

SAPAS threshold was not reported (Gorwood et al., 2010). In that study, the number of 

previous episodes was associated with SAPAS score, whereas here the number of previous 

episodes did not differ between those above or below the SAPAS threshold. This sample 

consisted of patients with recurrent depression with an average history of four depressive 

episodes and it is possible that recurrent depression is associated with a higher incidence of 

personality disorder (Gorwood et al., 2010), which may partly explain the higher 

proportion of people above the SAPAS threshold in this study than the 47% reported in 

one previous study (Bukh et al., 2010). The SAPAS has good sensitivity and specificity for 

depressed inpatients (Moran et al., 2003, Bukh et al., 2010). It is possible that, rather than 

reporting lifetime tendency, depressed patients may have responded based on current traits 

related to inpatient care (e.g. depending a lot on others) or mood status. However, SAPAS 
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score was not associated with baseline HRSD-24 score here or elsewhere (Bukh et al., 

2010) and self-report personality traits are stable pre- and post-ECT for depression (Blais 

et al., 1998).  

Few studies have reported cognitive outcomes after ECT for people with and without 

comorbid personality disorder. A retrospective study suggested that people with 

personality disorder and depression are not different to those with depression alone in 

terms of cognitive impairment after ECT (Kaster et al., 2017). Here, prospective data in a 

subset of the depressed patient group showed that despite receiving a higher number of 

ECT treatments, those with likely underlying personality disorder displayed no difference 

in change in cognitive performance after ECT on the measures presented here than those 

with depression alone. These results indicate that people with depression and comorbid 

personality disorder are no more vulnerable to the cognitive side-effects of ECT than those 

with depression alone. I report on retrograde autobiographical memory in this group before 

and after ECT in Chapter 4. 

   

5.4.3 Limitations  

The numbers of those in the depressed group who were above the SAPAS threshold are 

small, limiting the analyses that can be performed to understand factors that may explain 

their poorer response to ECT. A matched, depressed, non-ECT control group would allow 

for clinically meaningful comparison. Although the study sample was similar to other 

depressed ECT cohorts in terms of age, gender and depression severity (Semkovska et al., 

2016) the comparatively low incidence of psychotic features in the group may limit 

generalisability of these results to other ECT populations. I could not assess for 

comorbidities as people with an active Axis I diagnosis, such as PTSD, were excluded 

from the sample. Exclusion of potential participants with pre-ECT cognitive impairment, 

and missing data, may limit the possibility of detecting any cognitive impairment in the 
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whole group but would be unlikely to lead to bias between groups above or below the 

SAPAS threshold. However, this study has the advantages of prospective design, 

application of standardised diagnostic assessment of depression (SCID), and use of a mood 

rating scale (HRSD-24) by trained raters. ECT was administered according to guidelines 

(Dunne and McLoughlin, 2013, Mental Health Commission, 2016) and the overall ECT 

response rate was in line with previous reports (Kolshus et al., 2017). Further research 

using a diagnostic interview for personality disorder to validate use of the SAPAS in a 

depressed ECT population would provide more detail on possible underlying reasons for 

differences in response rates. 

 

5.5 Conclusion 

This study suggests that the SAPAS can be useful to help identify people who may have a 

less beneficial response to ECT due to likely underlying personality disorder. Response 

rates to ECT are lower in those identified as having a likely underlying personality 

disorder, a factor which may therefore be useful to consider when stratifying participants in 

randomised ECT trials. Nonetheless, those who were above the SAPAS threshold had a 

40% chance of responding to ECT for depression, despite their higher treatment resistance. 

Cognitive performance before and after ECT did not differ between those above and below 

the SAPAS threshold. Personality disorder is therefore unlikely to be a contributing factor 

to cognitive impairment during ECT. People who are identified on a screening tool as 

likely to have an underlying personality disorder would benefit from further interview for 

diagnosis of personality disorder in order to tailor their follow-up treatment. Although they 

may do less well than people who do not have a personality disorder, those with 

personality disorder and depression should have the opportunity to avail of high-quality, 

adequately therapeutic, courses of ECT and can respond well despite severe treatment 

resistance.   
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6. Childhood trauma and response to ECT for depression 

6.1 Introduction 

Childhood trauma such as traumatic sexual events, emotional abuse or neglect, and 

bereavement, is associated with greater risk of depression (Chapman et al., 2004, Green et 

al., 2010) as well as poorer outcomes in depression treatment (Nanni et al., 2012) People 

who have experienced childhood trauma have more recurrent and persistent depressive 

episodes (Wiersma et al., 2009), greater suicidality (Sarchiapone et al., 2007), and lower 

rates of response and remission with pharmacotherapy, psychotherapy or combination 

therapy for depression (Harkness et al., 2012). Childhood trauma also influences age at 

depression onset and comorbidity with other psychiatric disorders (Bernet and Stein, 1999) 

but the pathway between childhood events and later depressive disorder remains unclear 

(Tyrka et al., 2013).   

Electroconvulsive therapy is a powerfully effective acute treatment for depression (UK 

ECT Review Group, 2003). Much research has focused on optimising treatment 

parameters including stimulus dose, laterality and pulsewidth (Kolshus et al., 2017, Tor et 

al., 2015). Even with optimised treatment, identifying those most likely to respond to ECT 

for depression remains difficult (McCall and Fink, 2005, Nordenskjold et al, 2012), 

although some factors are consistent. Response to ECT is lower with greater treatment-

resistance (Heijnen et al, 2010), but higher in the presence of psychotic symptoms 

(Petrides et al, 2001), as well as suicidality and older age (Fink, 2014). It is unclear 

whether childhood trauma also affects response to ECT for depression. Along with 

childhood trauma, recent stressful life events are also strongly predictive of the onset of 

depression (Kendler et al., 1999). As recent stressful life events are common among people 

with depression, many people being treated with ECT may have experienced recent 

trauma, with unknown possible impact on their likelihood of response.    
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I aimed to examine the incidence of childhood (before the age of seventeen) and recent 

(within three years) trauma in a sample of unipolar depressed patients referred for 

electroconvulsive therapy. I also aimed to assess for association between response to ECT 

for depression and presence of childhood or recent trauma. As detailed in Chapter 4, 

depressed ECT patients who score above the threshold for identification of a likely 

personality disorder on the brief screening instrument the Standardised Assessment of 

Personality - Abbreviated Scale (SAPAS) have lower odds of responding to ECT than 

those who score below the threshold. Here, I report on the incidence of childhood and 

recent trauma among depressed patients having ECT, the effect on response to ECT, and 

interaction between trauma and personality.  

 

6.2 Method 

6.2.1 Participants 

In this prospective observational cohort study, participants were depressed people referred 

for ECT who were recruited to the monitoring stage of the KEEP-WELL pilot trial, 

described in Chapter 3. Recruitment to the monitoring phase of the trial concluded at n=43 

and recruitment of depressed patients referred for ECT to this and other cohort studies 

continued to a total cohort of n=50. To assess for trauma, the Childhood and Recent 

Traumatic Events Questionnaire (CRTEQ) (Pennebaker and Susman, 1988) was assessed 

at pre-ECT baseline. ECT was administered as outlined in Chapter 2 and participants were 

monitored weekly for response to ECT using the HRSD-24. Response was defined as 

≥60% decrease from Baseline HRSD-24 score and score ≤16 on two consecutive weekly 

ratings and remission criteria were a ≥60% decrease in HRSD from baseline and score ≤10 

on two consecutive weekly ratings. 
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6.2.2 Instruments  

Each assessment included a mood rating using the HRSD-24, as detailed in Chapter 2. The 

National Adult Reading Test (Nelson and Willison, 1991) was used to assess premorbid 

intelligence at baseline and the Standardised Assessment of Personality - Abbreviated 

Scale (SAPAS) (Moran et al., 2003) was performed with each participant. A SAPAS cut-

off score of 3 has a sensitivity of 0.94 and specificity of 0.85 for identifying personality 

disorder in psychiatric populations. ECT treatment information was collected and the 

Structured Clinical Interview for Diagnosis (SCID, DSM IV) (First et al., 1997) and 

Maudsley Treatment Resistance Scale for Treatment Resistant Depression (MSMTRD) 

(Fekadu et al., 2009) were performed. In the latter, scores of 3-6= mild resistance, 7-10= 

moderate, and 11-15= severe treatment resistance. ECT was administered as outlined in 

Chapter 2.  

 

6.2.3 Childhood and Recent Trauma Events Questionnaire (CRTEQ) 

The CRTEQ was designed for assessment of traumatic events in both childhood and recent 

life. It has been used in studies of schizophrenia (Rajkumar et al., 2011), social anxiety 

(Hoge et al., 2012), gene-environment interactions (Szentágotai-Tătar et al, 2015) and 

cognition (Entringer et al., 2009). The CRTEQ requests “yes/no” answers to questions 

about specific types of trauma experienced in childhood (before the age of 17) and recently 

(within the past three years) and the age at which the trauma was experienced and optional 

detail. In the Childhood Traumatic Events Questionnaire, the categories of trauma assessed 

are bereavement, violence, traumatic sexual event, parental separation, and serious illness 

or injury. In the Recent Traumatic Events Questionnaire, categories of trauma assessed are 

bereavement, spousal separation, violence, traumatic sexual event, serious illness or injury, 

and change in work role. In both the Childhood and Recent traumatic events 

questionnaires, an open question allows documentation of any trauma experienced within 
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the questionnaire timeframe not captured by previous questions, i.e. “other trauma”. 

Answers in this section were coded by raters into types of trauma including emotional 

trauma and neglect. For each type of trauma in the CRTEQ, participants provide a score 

(using a 7-point scale, where 1=not at all traumatic, 4=somewhat traumatic, 7=extremely 

traumatic) of the perceived severity of the trauma which can be aggregated into a “total 

trauma score” for both childhood and recent trauma. The questionnaire is designed as a 

self-assessment. Participants were provided with instructions and left alone to complete the 

assessment privately and return it to the rater for later scoring. If significant visual 

impairment limited a participant’s ability to complete the questionnaire, questions were 

read out by a trained interviewer. To maximise completion of the assessment, participants 

were encouraged to complete the questionnaire by self-assessment but if they were unable 

to do so or requested support for completion questions were read out by a trained 

interviewer. A protocol for mandatory reporting of potential risks as well as provision of 

support for participants who reported childhood trauma for the first time was followed in 

accordance with national legislation (Children First Act, 2015).  

 

6.2.4 Statistical analysis  

All tests were two-tailed with α set at 0.05 unless otherwise specified. Variables were 

assessed for normality (Shapiro-Wilk test) and variance (Levene’s test) and compared 

using Mann-Whitney-U test for non-parametric continuous variables, and χ2 test or Fisher’s 

exact test for categorical variables, when appropriate assumptions were met. Data are 

presented as median (range) unless otherwise specified. Bonferroni correction was applied 

for family-wise comparisons and where applied, p values are as outlined below. Correction 

was not applied for single comparisons such as correlations. Correlation between total 

trauma score and total change in HRSD-24 from pre-ECT baseline to post-ECT was 

assessed using Spearman’s rank-order correlation for non-parametric data. Logistic 
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regression was performed to assess for the effects of childhood trauma, likely presence of 

underlying personality disorder on the SAPAS screening instrument (as previously 

reported), and baseline HRSD-24 on the likelihood that depressed patients would respond 

to ECT.  

 

6.3 Results  

6.3.1 Participants 

The CRTEQ was completed by 44 depressed patients of a total population of 50 patients 

recruited to the trial and other cohort studies. Those who chose not to complete the 

CRTEQ may have anticipated being distressed by the instrument or were too unwell to 

complete the questionnaire. Demographic features of the cohort are provided in Table 6.1. 

The group is similar in age, gender and depression severity to previously reported 

depressed ECT cohorts (Semkovska et al., 2016).   
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Table 6.1 Demographic and clinical features of the depressed patient group in the childhood 

trauma cohort study 

Variable  n=44 

Age in years 58 (25-82) 

HRSD-24 
 

     Pre-ECT 30 (21-47) 

     Post-ECT 9 (0-44) 

Above SAPAS cut-off score (likely personality disorder), n (%) 26 (60.5%)  

Predicted premorbid full-scale IQ 111 (89-126) 

sMMSE score at baseline 29 (25-30) 

Years in education 13 (8-19) 

Gender, n (%) female 23 (52.3%)  

Employment status, n (%) employed 15 (34.9%)  

Socioeconomic status, n (%) 
 

     Professional 3 (6.8%)  

     Managerial/Technical 7 (15.9%)  

     Skilled Occupations 29 (65.9%)  

     Partly Skilled 4 (9.1%)   

     Unskilled Occupations 1 (2.3%)   

Marital status, n (%) married 27 (61.4%)  

Lifetime smoker, n (%) 10 (22.7%)   

Lifetime history of alcohol abuse, n (%) 5 (11.4%)  

Lifetime history of substance abuse, n (%) 2 (4.5%) 

Family history of alcohol dependence, n (%) 8 (18.2%)   

Data are presented as median (range) unless otherwise specified 

 

6.3.2 Childhood and Recent Traumatic Events Questionnaire 

Results of the CRTEQ among depressed ECT patients are in Table 6.2. Twenty-six 

(59.1%) depressed patients reported some form of childhood trauma, and 37 (84.1%) 

reported some recent trauma. Sixteen (36.4%) patients experienced more than one type of 

childhood trauma. The most commonly reported types of childhood trauma were 

bereavement, a traumatic sexual event, and emotional abuse or neglect. The median score 

for reported severity of trauma was 5 (range 0-29), of a maximum possible score of 42. Of 

the 37 (84.1%) patients who reported at least one type of recent trauma, 18 (40.9%) had 

experienced more than one type of recent trauma. Bereavement, change in work role, and 

serious illness or injury were the most commonly reported types of recent trauma. The 
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median score for the reported severity of recent trauma was 6 (range 0-28), of a maximum 

possible score of 49.  

 



 

 

1
5
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Table 6.2 CRTEQ scores of depressed ECT patients in the childhood trauma cohort study 

Childhood Traumatic Events Questionnaire   Recent Traumatic Events Questionnaire  

Variable n=44   Variable n=44 

Presence of any childhood trauma (%)  26 (59.1%) 
 

Presence of any recent trauma (%)  37 (84.1%) 

Age at which trauma was experienced  6.5 (1-17) 
   

Number of types of childhood trauma 
  

Number of types of recent trauma 
 

   0 18 (40.9%) 
 

   0 7 (15.9%) 

   1 10 (22.7%) 
 

   1 19 (43.2%) 

   2 10 (22.7%) 
 

   2 11 (25.0%) 

   3 0 (0%) 
 

   3 5 (11.4%) 

   4 4 (9.1%) 
 

   4 2 (4.5%) 

   5 2 (4.6%) 
 

   5 0 (0%) 

Types of childhood trauma (n, %)  
  

Types of recent trauma (n, %)  
 

   Bereavement 16 (37.2%) 
 

   Bereavement 22 (50%) 

   Parental separation 6 (13.6%) 
 

   Partner separation 2 (4.7%) 

   Traumatic sexual event 10 (22.7%) 
 

   Traumatic sexual event 0 (0%) 

   Violence  8 (18.2%) 
 

   Violence 0 (0%) 

   Serious illness or injury 7 (15.9%) 
 

   Serious illness or injury 13 (29.5%) 

   Other (emotional abuse or neglect) 10 (22.7%) 
 

   Major change in type of work 14 (31.8%) 

   
   Other (financial, work or family stress) 13 (29.5%) 

Total score: severity of childhood trauma 5 (0-29) 
 

Total score: severity of recent trauma  6 (0-28) 

Both childhood and recent trauma experienced (n, %) 24 (54.5%)        

Data are presented as median (range) unless otherwise specified.  
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6.3.3 Trauma and response to ECT  

The ECT response rate was 56.8% (25/44) and remission rate was 47.7% (21/44). 

Depressed patients were compared based on presence (n=26) or absence (n=18) of 

childhood trauma (Table 6.3). Correction was not applied for the primary outcome of 

comparison of ECT response and remission rates. For all other comparisons, Bonferroni 

correction was applied to control for multiple comparisons and p was set at 0.0025. Those 

who had a history of childhood trauma had a significantly lower ECT response rate of 

38.5% (10/26) compared with 83.3% (15/18) among those who had no history of 

childhood trauma, p=0.003. The relative risk of response in those who reported childhood 

trauma was therefore 0.45 relative to those with no childhood trauma, and childhood 

trauma led to a relative risk reduction for ECT response of 55%. 

The childhood trauma group was also less likely to remit with ECT (26.9% (7/26) and 

77.8% (14/18) with no childhood trauma remitted, p=0.001). Notably, ECT treatment 

parameters such as laterality, number of ECTs, mean charge and mean seizure durations 

did not differ between the groups. The groups also did not differ in terms of clinical 

characteristics such as baseline HRSD-24 score, treatment resistance score, duration of the 

current episode, medication use, age at onset of depression, number of depressive episodes, 

presence of recent trauma, or number of physical comorbidities.  

The group that reported childhood trauma was somewhat more likely to be identified on 

the SAPAS screening questionnaire as having an underlying personality disorder although 

this was not significant after correction (73.1% in this group scored above the cut off score 

for identification of a likely underlying personality disorder and 41.2% in those with no 

childhood trauma, p=0.036). Total SAPAS score was correlated with total trauma score 

(Spearman’s rank-order correlation coefficient rho=0.314, p=0.040). In addition, as 

previously explored in detail in this cohort, among those who scored above the cut-off 
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score for identification of a likely underlying personality disorder, ECT response rate was 

lower but this difference was not significant after correction (χ2=8.029, p=0.005).  

Age at onset did not differ between those who did and did not experience childhood 

trauma. In addition, total childhood trauma severity score did not show correlation with 

age at onset (Spearman’s rank-order correlation coefficient rho=-0.274, p=0.72), nor did 

age at experiencing trauma (Spearman’s rank-order correlation coefficient rho=-0.069, 

p=0.74). Total childhood trauma severity score was also not associated with total HRSD-

24 change score from pre- to post-ECT (Spearman’s rank-order correlation rho= -0.132, 

p=0.39).  
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Table 6.3 Clinical characteristics and ECT parameters of depressed patients in the childhood 

trauma cohort study 

Variable  

History of 

childhood 

trauma (n=26)  

No history of 

childhood 

trauma (n=18) 

Statistical analysis 

U Z P 

Age at onset of depressiona 35.5 (14-76) 41.5 (16-75) 195 -0.93 0.35 

Number of episodesa 4 (1-11) 4 (1-6) 165 -1.6 0.09 

Treatment resistance scorea 8 (6-10) 7 (5-10) 179 -0.98 0.38 

Duration of episode in daysa 97 (21-1095) 68.5 (21-390) 178 -1.32 0.18 

Number of physical illnessesa 1 (0-5) 1 (0-6) 216 -0.43 0.66 

Psychotic symptoms, n (%)  1 (4%) 0 (0%)    

Medication use, n (%) 
     

   SSRI 8 (30.8%)  5 (27.8%) 
  

0.83 

   Non-SSRI antidepressant 18 (69.2%)  13 (72.2%) 
  

0.83 

   Antipsychotic 15 (57.7%)  14 (77.8%) 
  

0.16 

   Mood stabiliser 14 (53.8%)  9 (50.0%) 
  

0.80 

   Benzodiazepine 13 (50.0%) 6 (33.3%) 
  

0.27 

Number of ECTsa 9 (3-17) 8 (4-16) 216 -0.42 0.67 

SAPAS-positive 19 (73.1%)  7 (41.2%) 
  

0.03 

Laterality, n (%) 
    

0.88 

Right Unilateral (RUL) 15 (57.7%)  10 (55.6%) 
   

Bitemporal (BL) 11 (42.3%)  8   (44.4%) 
   

Mean total charge (mC)a 
     

   RUL  (n=15, n=10) 538 (150-964) 649 (370-1019) 58 -0.94 0.34 

   BL     (n=11, n=8) 342 (121-720) 286 (103-452) 31 -1.07 0.28 

Mean seizure duration (s)a 
     

   Motor 33.5 (23-76) 41 (18-98) 170 -1.5 0.12 

   EEG 45.5 (23-95) 47.5 (28-75) 221 -0.29 0.76 

Recent trauma, n (%)b 24 (92.3%) 13 (72.2%)   0.10 

Pre-ECT HRSD-24a 30 (21-46) 28 (21-47) 180 -1.28 0.20 

Post-ECT HRSD-24a 14.5 (0-44) 6.5 (1-33) 141 -2.21 0.02 

ECT response criteria met, n (%) 10 (38.5%)  15 (83.3%) 
  

0.003 

ECT remission criteria met, n (%)  7 (26.9%)  14 (77.8%) 
  

0.001 

Data are presented as median (range) unless otherwise specified. aMann Whitney U test was used as the assumptions of 

the t-test were not met, bFisher’s exact test was performed as the assumptions of the chi-square test were not met. 

 

In the subgroup of depressed patients who reported any childhood trauma (n=26), ECT 

responders (n=10, 38.5%) and non-responders (n=16, 61.5%) were compared. Although 

numbers are small, no significant differences were found between responders and non-

responders among those who had experienced childhood trauma in terms of age at 

experiencing trauma, total childhood trauma severity score, and number of types of trauma 

experienced (data not shown).   
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Table 6.4 Logistic regression predicting likelihood of response to ECT for depression in the 

childhood trauma cohort study 

Covariate  B SE Wald df p 

Odds 

ratio 

95% CI for Odds ratio 

Lower Upper 

Baseline HRSD-24 1.894 2.13 0.791 1 0.37 6.64 0.10 432.10 

Childhood trauma 

present 
-1.678 0.818 4.208 1 0.04 0.18 0.03 0.92 

Above SAPAS 

threshold 
-1.609 0.812 3.93 1 0.04 0.20 0.04 0.98 

  

As both childhood trauma and being above SAPAS threshold (likely to have a comorbid 

personality disorder) were associated with ECT response, a binomial logistic regression 

was performed to ascertain the effects of childhood trauma, likely personality disorder, and 

baseline HRSD-24 on the likelihood of response (Table 6.5). An interaction term for 

childhood trauma and being above SAPAS threshold was found not to be a significant 

predictor (p=0.798) and was not included in the final model. Baseline HRSD-24 score was 

found to be linearly related to the logit of the dependent variable when assessed via the 

Box-Tidwell procedure, after Bonferroni correction with significance accepted where 

p≤0.016. There were no studentized residuals with values greater than 2.5 standard 

deviations. The logistic regression model was statistically significant, χ2(4)=14.619, 

p=0.006, and explained 38.6% (Nagelkerke R2) of the variance in ECT response rate, 

correctly classifying 76.7% of ECT response/non-response cases. Sensitivity was 79.2%, 

specificity was 73.7%, positive predictive value was 79.1% and negative predictive value 

was 73.6%. Childhood trauma and presence of likely personality disorder were statistically 

significant predictor variables while baseline HRSD-24 was not. Those who had no history 

of childhood trauma had a 5.3 (95% CI 1.07-26.31), times higher odds of responding to 

ECT than those who reported any childhood trauma and those who did not have a likely 

underlying personality disorder on the SAPAS had a 5.0 (95% CI 1.01- 24.39) times higher 

odds of responding to ECT than those who did.  
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6.4 Discussion  

6.4.1 Summary of findings 

This is the first prospective study to examine report of childhood trauma and response to 

ECT. Childhood trauma in depressed patients was associated with significantly lower ECT 

response and remission rates and presence of childhood trauma was a significant predictor 

of poorer ECT response. People who were remarkably similar to those who reported 

childhood trauma in demographic, clinical and ECT treatment variables but who had not 

reported childhood trauma had a 5.3 times higher odds of responding to ECT. Childhood 

trauma led to a relative risk reduction of 55% for ECT response. Among those patients 

who reported childhood trauma, there were no differences between ECT responders and 

non-responders in characteristics of trauma, suggesting that the presence or absence of 

childhood trauma alone may be sufficient to impact on ECT response regardless of age, 

severity, or type of trauma. Clinical and ECT treatment parameters including pre-ECT 

depression severity and treatment resistance, were similar between groups and do not 

account for the difference in ECT response rates. However, underlying personality disorder 

was a predictor of poorer ECT response and may account for some of these differences.  

 

6.4.2 Context 

The odds ratio for response to ECT for an established predictor of response to ECT 

(absence of treatment resistance) is 1.9 (Heijnen et al., 2010). Previously, meta-analysed 

data from over three thousand trial participants led to an odds ratio of 1.43 for non-

response to depression treatment among people with a history of childhood maltreatment 

(95% CI=1.11–1.83) (Nanni et al., 2012). Though numbers are small in this study, 

stringent correction was used for multiple comparisons, and even so, a large effect of 

childhood trauma on ECT response was found. However, a wide 95% confidence interval 

for this estimate was seen (1.01- 24.39). Assessment of the true effect of childhood trauma 
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on response to ECT is likely to require larger sample sizes but the odds ratio in this study 

indicates this is a potentially important factor in response to ECT and in stratification of 

randomised participants for ECT research.  

Although some studies have reported higher incidence of childhood sexual abuse among 

people with personality disorder than those without (Ogata et al., 1990), a meta-analysis 

did not support this association in people with borderline personality disorder (Fossati et 

al., 1999). Here, depressed patients and particularly depressed non-responders to ECT were 

strikingly more likely than controls to be identified as having a likely underlying 

personality disorder on a screening instrument. As proposed by others (Okubo at al., 2017), 

these findings suggest the possibility of a pathway from childhood trauma to development 

of maladaptive personality traits and subsequent lower ECT response rate, although larger 

studies with diagnostic personality interviews are required to examine these relationships 

further.  

A previous study found that depressed patients recalled significantly more severe 

emotional abuse, emotional neglect, and physical abuse than a healthy control group 

(Bernet and Stein, 1999). Here, emotional abuse or neglect was as commonly reported by 

depressed people as traumatic sexual events and less commonly than bereavement. 

Increasing number of types of childhood trauma has been shown to increase the risk of 

depression in later life (Felitti et al., 1998). In addition, childhood sexual abuse specifically 

increases risk of depression (Kendler et al., 2004). In this study, childhood trauma severity 

score was not associated with HRSD-24 change scores from pre- to post-ECT, but scores 

for reported severity of both recent and childhood trauma were low overall (median scores 

of 5 and 6 respectively out of maximum scores of 42 or 49), suggesting that this score may 

not be sensitive, or that the presence of trauma alone, regardless of the perceived severity 

of trauma, is associated with lower ECT response. The range of scores for severity of both 

childhood (0-29) and recent (0-28) trauma in this group is similar to the wide variation in 
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total severity of trauma on the CRTEQ reported in a healthy student group, where an 

aggregated mean score for severity of both childhood and recent trauma among those who 

experienced trauma was 11.1 with a standard deviation of 5.92 (Creech et al., 2011).  

 

6.4.3 Limitations  

Recall bias is a potential limitation of all studies employing retrospective assessments of 

trauma, such as the CRTEQ or Childhood Trauma Questionnaire (Bernstein et al., 2003) 

and retrospective application of a score of the perceived severity of trauma at the time it 

was experienced may not be a sensitive indicator of the burden of trauma. In this depressed 

sample negative cognitive bias could also have affected their recall at the time of pre-ECT 

assessment. Childhood trauma in depressed patients may be associated with earlier onset of 

depression and more lifetime depressive episodes (Bernet and Stein, 1999). Here, age at 

onset was somewhat younger in the group that reported childhood trauma but not 

significantly so. In addition, severity of trauma and age at experiencing trauma were not 

associated with age at depression onset, and a more detailed assessment of trauma in a 

larger group may be required for further evaluation of this area. Although incidence of 

comorbid disorders is known to be associated with childhood trauma (Bernet and Stein, 

1999), those with comorbid Axis I disorders were ineligible for this study and comorbidity 

remains a potential confounding factor suitable for assessment in future studies. The low 

incidence of psychotic symptoms likely reflects the high level of decision-making capacity 

required for recruitment to clinical trials (Emanuel et al., 2000) but in other respects (age, 

gender, depression severity) the depressed group is similar to previously reported ECT 

cohorts (Semkovska et al., 2016).   
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6.5 Conclusion 

Although lower than the overall ECT response rate, those who reported childhood trauma 

had an ECT response rate of 38.5%, despite high treatment resistance and high incidence 

of likely underlying personality disorder. People with a history of childhood trauma may 

be less likely to respond to ECT for depression than those without, but can become well 

with ECT. Further research to investigate the possible impact of childhood trauma and 

maladaptive personality traits on response to ECT for depression could help clinicians and 

patients better understand factors affecting their likelihood of response to ECT.  
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7. Involuntary and voluntary electroconvulsive therapy, a 

case-control study 

7.1 Introduction 

The importance of representativeness of clinical trial populations for guiding evidence-

based practice is particularly acute in psychiatry research. The requirement for capacity to 

consent to research excludes a significant proportion of patients with severe mental illness, 

resulting in gaps in understanding the requirements of those treated involuntarily (Priebe et 

al., 2009). Antidepressant efficacy trials in particular have been shown to be poorly 

representative of community depression populations (Zimmerman et al., 2002). 

Electroconvulsive therapy (ECT) is an effective acute treatment for severe, often resistant, 

depression (UK ECT Review Group, 2003) and is sometimes administered in involuntary 

conditions around the world (Leiknes et al., 2012). Clinical research has led to 

developments in ECT treatment factors, e.g. laterality, dose and pulse-width, to optimise 

efficacy and reduce adverse effects (Kolshus et al., 2017, Tor et al., 2015). People having 

involuntary ECT are rarely recruited to clinical trials (Kellner et al., 2016). It is therefore 

not known whether such evidence can be generalized to those who involuntarily have ECT. 

Little is known about this clinical population (Chiu et al., 2014, Dare and Rasmussen, 

2015, Methfessel et al., 2017) and how they may differ from those having voluntary ECT.  

 

7.2 Method 

I performed a retrospective casenote review to compare involuntary ECT courses to 

voluntary courses in terms of demographic, clinical, ECT treatment, and outcome 

variables. Ethical approval was obtained from the Research Ethics Committee of St 

Patrick’s Mental Health Services (Protocol 01/13). Retrospective data were collected and 

pseudonymised prior to analysis; thus informed consent was not received. The study centre 

is a 300-bed independent-sector university psychiatry hospital, which has been accredited 
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by the Royal College of Psychiatrists’ ECT Accreditation Service (ECTAS) annually since 

2004 and administers approximately one-third of all ECT in Ireland each year (Mental 

Health Commission, 2016). 

I included all involuntary courses of ECT in the five-year study period (May 2008 - April 

2013), identified through the study centre ECT register, which is mandatorily completed at 

the first ECT treatment of every course. A control sample of time-, age- and gender-

matched, acute voluntary ECT courses was selected by identifying two voluntary courses 

registered both immediately before and after the involuntary course in the ECT register and 

selecting for inclusion those of the same gender and similar age. Descriptive and simple 

comparative statistics were performed using IBM SPSS Statistics, Version 22.0 (Armonk, 

NY: IBM Corp). After assessment for normality, means were compared using 

independent-samples t-tests. Categorical variables were compared using either Chi-square 

or Fisher’s exact tests, as appropriate.  

 

7.3 Results 

I identified 52 courses of involuntary ECT, accounting for 8.5% of all courses in the study 

center during this period, in line with national data for this time (Mental Health 

Commission, 2016). Data were gathered on 48 of the involuntary courses (92%) and 96 

time-, age-, and gender-matched controls were selected.  
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Table 7.1 Involuntary and voluntary ECT courses 

Variables Involuntary 

(n=48) 

Voluntary 

(n=96) 

t or χ2 P 

Clinical Variables 
  

    

Age in years  69.3 (12.8) 64.9 (14.8) 1.75 0.08 

Years in education 12.7 (3.1) 13.1 (3.6) 0.61 0.54 

Number of medical conditions  3.2 (1.7) 2.7 (2.0) 1.39 0.16 

Gender (n, % female)  37 (77%) 71 (74%) 0.17 0.68 

Employmenta (n, % working) 5 (10%) 19 (20%) Fisher’s exact 0.36 

Number of previous episodes 4.3 (3.5) 5.2 (5.0) 1.06 0.29 

Number of failed medication trials 5.3 (3.7) 5.8 (3.6) 0.82 0.41 

Duration of current episode (weeks) 13.8 (15.9) 17.9 (32.2) 0.82 0.41 

Presence of psychotic symptoms (n, %) 34 (71%) 17 (18%) 39.48 <0.001 

Diagnostic groupa (n, %) 
  

 

  

     Unipolar depression  31 (64.6%) 71 (74.0%) 

Fisher’s exact 0.04 

     Bipolar depression 5 (10.4%) 17 (17.7%) 

     Mania  3 (6.3%) 3 (3.1%) 

     Catatonia 2 (4.2%) 0 (0%) 

     Schizoaffective disorder  7 (14.6%) 5 (5.2%) 

Indication for ECT (n, %) 
  

 

  

     Rapid response required 13 (28.9%) 22 (22.9%) 

24.11 <0.001 
     Acute suicidality  5 (11.1%) 4 (4.2%) 

     Physical deterioration  14 (31.1%) 6 (6.3%) 

     Refractory to medication  13 (28.9%) 64 (66.7%) 

CGI Severity scoreb (n, %) 
   

  

     Normal 0 (0%) 0 (0%) 

 
<0.001 

     Borderline ill   0 (0 %) 0 (0%) 

     Mildly ill 0 (0%) 3 (3.2%) 

     Moderately ill  2 (4.2%) 18 (18.8%) 

     Markedly ill 6 (12.5%) 29 (30.2%) 

     Severely ill 24 (50%) 41 (42.7%) 

     Extremely ill 16 (33.3%) 5 (5.2%) 

     

ECT Treatment Parameters 
  

    

Number of ECT treatments 8.1 (2.9) 7.8 (2.6) 0.77 0.44 

Mean EEG seizure duration (seconds) 47.3 (24.1) 43.4 (17.7) 1.08 0.28 

Bitemporal ECT a (n, %) 46 (96%) 79 (83%) Fisher’s exact 0.03 

Bitemporal ECT Mean charge (mC)c 348 (228) 339 (193) 0.24 0.81 

     

Treatment outcomes 

  

    

CGI Improvement scoreb (n, %)b 
   

  

     Very much improved 9 (18.8%) 22 (22.9%) 

Fisher’s exact 0.07 

     Much improved 28 (58.3%) 42 (43.8%) 

     Minimally improved 7 (14.6%) 29 (30.2%) 

     No change 3 (6.3%) 2 (2.1%) 

     Minimally worse  0 (0%) 1 (1.0%) 

     Much worse 1 (2.1%) 0 (0%) 

Readmitted within six months (n, %) 17 (35.4%) 43 (44.7%) 0.78 0.37 

aFisher’s exact test was performed because the assumptions of the Chi-square test were not met; bClinical Global 

Impression score; cMean charge was compared for courses of bitemporal ECT only, ie n=46 in the involuntary group and 

n=79 in the voluntary group. Data are presented as mean (SD) unless otherwise specified. 
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In line with the sampling method, the groups were balanced for age and gender, and were 

also balanced in terms of educational attainment, employment status, and number of 

physical comorbidities (Table 7.1). Additionally, number of previous episodes, duration of 

episode and number of failed medication trials were similar between groups. Psychotic 

symptoms were strikingly more common in the involuntary ECT group, present in 71% of 

this group compared to 18% of the voluntary group (p<0.001). Baseline illness severity, 

determined by the Clinical Global Impression (CGI) severity score (Guy, 1976), differed 

significantly between groups (p<0.001), with a shift in distribution towards the more 

severely unwell end of the spectrum in the involuntary group. Additionally, the involuntary 

group was more commonly prescribed ECT for management of physical deterioration 

(31.1% vs 6.3%), whereas those in the voluntary group were more likely to receive ECT 

for medication-resistant illness (66.7% compared to 28.9% of the involuntary group).  

Those in the involuntary group were slightly more likely to have been prescribed 

bitemporal ECT but other ECT parameters such as number of treatments, cumulative mean 

charge, and cumulative mean EEG seizure duration did not differ between groups. 

Outcomes on the Clinical Global Impression improvement score were similar with both 

groups most likely to be rated as “much improved” or “very much improved”. The 

involuntary group had a lower readmission rate within six months (35.4%) but this was not 

significantly different to that in the voluntary group (44.7%).  

 

7.4 Discussion 

This is the largest ever reported cohort of people who received involuntary ECT, and the 

largest case-control study of involuntary vs. voluntary ECT. I found that patients who 

received involuntary ECT were remarkably similar to an age-, gender-, and time-matched 

control group in many respects, but differed strikingly in terms of high prevalence of 

psychotic symptoms, more severe baseline illness severity, and more need for management 
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of physical deterioration. This suggests that while both groups may be clinically alike, 

impairment in capacity to consent to ECT due to psychotic symptoms, coupled with 

physical deterioration, may be the characteristic which leads to the requirement for 

involuntary ECT.  

Bitemporal ECT was slightly more commonly administered to those in the involuntary 

group but is equivalent to high-dose unilateral ECT (Kolshus et al., 2017). Otherwise, 

treatment parameters did not differ and those administered involuntary ECT required a 

similar number of ECT sessions, stimulus charge and seizure duration to achieve 

improvement. Despite differences in clinical presentation, with greater illness severity and 

more psychotic symptoms in the involuntary ECT group, both groups showed similar, 

largely positive, outcomes and had similar six-month readmission rates.  

This study is limited by its retrospective observational design, a limitation of nearly all 

research on involuntary treatment. However, the groups were tightly matched as part of the 

case-control design. Although data were collected on 92% of the involuntary sample and 

the entire voluntary sample, missing data may lead to the possibility of bias.  

Greater prevalence of non-depressive disorders has previously been reported among those 

having involuntary ECT (Lamont et al., 2011). Other studies have shown that those having 

involuntary ECT may be older (Plakoitis et al., 2014) and have less knowledge about the 

treatment (Malcolm, 1989) though these specific factors were not assessed in the present 

case-control study.  

 

7.5 Conclusion 

In this study, the voluntary and involuntary ECT groups were more similar than different. 

Although ideally trial reports should outline the reasons for exclusion, including 
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involuntary status, these data suggest that research findings on ECT practice for voluntary 

patients can be generalizable to those having involuntary ECT.   
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8. Conclusions and future directions 

8.1 Conclusions  

8.1.1 Study 1. The KEEP-WELL Trial 

The results of this trial lead to the conclusion that this pilot trial protocol is not suitable for 

a definitive trial. Over an eighteen-month recruitment period, I found that, while 

recruitment to a monitoring phase of patients who had recovered from depression with 

ECT was in line with expected figures, randomisation rates and treatment protocol 

adherence were remarkably low. No conclusion about efficacy or tolerability can be drawn 

due to small participant numbers. Reasons given by participants for declining or 

discontinuing randomised treatment focused primarily on logistical difficulties such as 

travel. Examined in the context of other successful trials of ketamine for depression, I 

conclude that there is no reason why a trial of ketamine in the novel application of 

depression relapse prevention cannot be successful. However, future trials may wish to 

consider factors that were identified in this trial as problematic in order to increase the 

likelihood of successful randomisation figures. 

 

8.1.2 Study 2. Effects of mood and time on autobiographical memory 

before and after electroconvulsive therapy for depression 

The main conclusions of this study are:  

1. Autobiographical memory is severely impaired in depression, particularly episodic 

memory, which is profoundly impaired.  

2. This impairment does not change following ECT and both recovered and non-

recovered ECT patients continue to have poor autobiographical memory after ECT. 
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3. Autobiographical memory in depressed people is characterised by wide variability. 

Therefore, an ideal assessment of autobiographical memory in depressed people 

having ECT needs to allow for both positive and negative change in score.  

4. The K-AMI is likely not sufficiently sensitive to change in performance to be a 

useful assessment of autobiographical memory in people having ECT.  

5. Performance of healthy controls on the K-AMI does not change before and after a 

one-month interval.  

 

8.1.3 Study 3. Effect of personality disorder on response to ECT for 

depression 

This study led to the following main conclusions:  

1. The SAPAS screening instrument identifies a high proportion of depressed people 

having ECT as likely to have an underlying personality disorder.  

2. People who are identified as having a likely personality disorder on the SAPAS are 

less likely to respond to ECT than those not identified as likely to have a 

personality disorder. Nonetheless they still display positive outcomes.  

3. The SAPAS is a useful tool for clinicians to help identify people who may have a 

less beneficial response to ECT. 

4. Personality disorder may be an important factor affecting response to ECT and 

could be considered as a stratification factor for clinical trials of ECT.  

5. Personality disorder is unlikely to be a contributory factor to cognitive side-effects 

of ECT.  

 

8.1.4 Study 4. Childhood trauma and response to ECT for depression 

The conclusions of this study are: 
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1. Both childhood and recent trauma are commonly reported by depressed people 

having ECT.  

2. Depressed people with childhood trauma are less likely to respond to ECT than 

those with no history of childhood trauma. However, they can still recover from 

depression with ECT. 

3. Childhood trauma is a potentially important predictor of response to ECT and could 

be considered as a stratification factor for clinical trials in ECT. 

 

8.1.5 Study 5. Involuntary and voluntary electroconvulsive therapy – a 

case-control study 

In this study, the primary conclusions are:  

1. People having voluntary and involuntary ECT are more similar than different. 

2. Those who have involuntary ECT are more severely unwell than those who have 

voluntary ECT. In particular, they experience more psychotic symptoms and 

physical deterioration.  

3. People having involuntary ECT do equally as well with the treatment as those who 

have elective ECT and require similar ECT treatment.  

4. Research findings on ECT practice for voluntary patients can be generalizable to 

those having involuntary ECT. Because so little is known about the needs of this 

group, more detail could ideally be reported in clinical ECT research, such as the 

proportion of people ineligible for recruitment.  

 

8.2 Summary of conclusions  

Trials of ketamine for depression relapse prevention may be more successful if recruiting 

local populations, using intranasal ketamine or open-label design, or considering telephone 
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anaesthetist supervision. Depressed people experience profoundly impaired 

autobiographical memory, which does not change following ECT regardless of treatment 

response. The K-AMI is not an ideal instrument for assessing autobiographical memory in 

depressed groups during ECT. Among people who have ECT for depression, both 

childhood trauma and personality disorder may affect their likelihood of response to ECT. 

These findings can also be generalised to those who have involuntary ECT.  

 

8.3 Future directions  

The theoretical reasoning behind the KEEP-WELL Trial – that ketamine could have a 

beneficial effect on depression relapse prevention - remains sound. Although the trial 

protocol examined here is clearly not an effective framework to investigate this research 

question, there may still be merit to conducting further pilot trials of ketamine for relapse 

prevention which incorporate changes based on the results of this study. Future trials may 

wish to consider the logistical difficulties encountered, particularly in relation to travel. 

Measures which could increase the recruitment and randomisation rates include 

recruitment of participants who live very nearby, use of phone anaesthetist supervision, use 

of intranasal ketamine. Although intranasal ketamine is not yet licensed for use in Ireland 

(personal communication from the Health Products Regulatory Authority), there are 

several registered trials underway using this formulation, which may have more attraction 

for participants due to its less invasive method of administration. Though pragmatic trials 

are now required to assess the real-world usefulness of ketamine in depression, clinical 

centres may struggle to recruit adequate populations without considering the above factors.  

Some of the data gathered during the KEEP-WELL Trial has already been applied to 

optimise design of follow-on studies. After examination of the information gathered in the 

KEEP-WELL Trial, I collaborated with my supervisor to design and complete a second 

pilot trial of ketamine for depression relapse prevention, the KINDRED Trial 
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(NCT02661061). In order to increase the pool of eligible participants for randomisation, 

this trial sought to recruit inpatients with a history of recurrent depression, currently 

receiving any inpatient treatment for acute depression. We received a two-year MRCG-

HRB grant for completion of this study (MRCG-2016-23), which is still underway, with 28 

participants with recurrent depression recruited to date, and nine people randomised. 

Further, as the infrastructure was in place for randomised treatment, our experience in 

these two trials was used to design and start a third pilot trial (Ketamine as an Adjunctive 

Therapy for Major Depression (KARMA-dep), NCT03256162), in which I have a limited 

role as an investigator. This is now underway and focuses on adjunctive treatment of acute 

depression with ketamine or midazolam.  

Understanding factors which affect response rates to ECT is a major concern for clinicians 

and patients alike. The identification in these studies of two potentially important factors 

that may affect the likelihood of response to ECT – childhood trauma and underlying 

personality disorder – requires further investigation in larger samples. For both factors, 

large odds ratios in these studies suggest these could be useful stratification factors for 

randomising participants in ECT trials. Accurate communication of the finding that both 

likely underlying personality disorder and a history of childhood trauma are associated 

with lower response rates to ECT is important to avoid contributing to stigma or pessimism 

(among both patients and clinicians) about the potential for individual response to ECT. It 

is important to consider that people who have either of these risk factors, as well as long 

depressive episodes with relatively high treatment resistance, still had positive responses to 

ECT. Also, these studies have important limitations and therefore verification in larger 

samples will be useful.  

Accurate assessment of autobiographical memory during ECT remains elusive. Future 

work could focus on identifying an ideal assessment instrument. Neither the K-AMI nor 

the CUAMI currently appear to fit the criteria for an ideal assessment. Though both of 



 

177 

these instruments could potentially be adapted to meet these criteria (however, the 

sensitivity to change of the K-AMI would remain a problem), a new instrument which 

assesses both positive and negative change plus a measure of recall consistency with 

sufficient sensitivity to change, would be of significant benefit to patients, clinicians and 

researchers. Normative data for healthy controls of a variety of ages, as well as a range of 

expected scores among depressed people not having ECT, would contribute to the 

usefulness of any such instrument. It is clear that depression itself has a profound impact 

on autobiographical memory, and research focusing on understanding autobiographical 

memory impairment in all depressed people, not just those having ECT, would be of great 

benefit to those interested in the impact of ECT on autobiographical memory.  

People around the world require involuntary treatment in certain circumstances, including 

involuntary ECT. This is a consistent feature of mental health services. Therefore, as 

involuntary ECT is likely to be required by a small group of people each year, 

understanding their needs is important, although difficult to achieve. This study suggests 

that the findings of clinical trials and other prospective studies, which can only recruit 

capacious voluntary ECT patients, can be generalised to those having involuntary ECT. 

However, attempts to directly address the needs of this group through specific research, 

perhaps utilising non-traditional consent methods, should continue.  

Overall, these studies add to a body of work which aims to gradually optimise ECT 

practice to increase response rates, reduce cognitive side-effects, and reduce relapse rates 

for both voluntary and involuntary patients. Future work will hopefully continue to 

improve ECT practice in these ways, perhaps by finding an ideal assessment instrument for 

autobiographical memory, a robust relapse prevention method, and identifying factors 

which could be used to help patients decide whether to proceed with ECT based on their 

potential for therapeutic response.  
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