Neuropsychiatric Disease and Treatment

3

Dove

ORIGINAL RESEARCH

Effects of stimulus parameters on motor seizure
duration in electroconvulsive therapy

Sung Woo Joo

Yeon Ho Joo

Chang Yoon Kim

Jung Sun Lee

Department of Psychiatry, University

of Ulsan College of Medicine, Asan
Medical Center, Seoul, Korea

Correspondence: Jung Sun Lee
Department of Psychiatry, University of
Ulsan College of Medicine, Asan Medical
Center, 88 Olympic-ro 43-gil, Songpa-gu,
Seoul 05505, Korea

Tel 4822 3010 3422

Fax +822 3010 3410

Email js_lee@amc.seoul.kr

This article was published in the following Dove Press journal:
Neuropsychiatric Disease and Treatment

29 May 2017
Number of times this article has been viewed

Obijective: This study examined the effect of stimulus parameters on the occurrence of adequate
seizures and reconsidered the factors related to motor seizure duration.

Methods: The medical records of 187 patients who received ECT in Asan Medical Center
from January 2007 to May 2014 were retrospectively reviewed. The starting stimulus dose was
determined using a preselected-dose method and the cutoff value to determine the adequate
motor seizure duration was 20-25 seconds. The association between seizure parameters and
the occurrence of adequate seizure was assessed with logistic regression using a generalized
estimating equation.

Results: Age (P<<0.001), use of mood stabilizers (P=0.002), and benzodiazepine (P<<0.001)
were significantly lower in sessions with an adequate seizure duration but use of antidepres-
sants (P<<0.001) and clozapine (P=0.025) were significantly higher in sessions with an adequate
seizure duration. In the generalized estimating equation analyses, after adjustment for age,
benzodiazepine dose, and lamotrigine use, charge (odds ratio [OR] =0.999; 95% confidence
interval [CI], 0.998-1.000; P=0.005), and train duration (OR =0.632; 95% CI, 0.490-0.817;
P<0.001) were significantly associated with the occurrence of adequate seizure.

Discussion: Stimulus charge and train duration are significantly associated with motor seizure
duration. However, train duration appears to have a greater effect on motor seizure duration.
Additionally, age, benzodiazepine dose, and lamotrigine use independently affect motor
seizure duration.

Keywords: electroconvulsive therapy, seizure duration, seizure parameter, age, lamotrigine,
benzodiazepine

Introduction
Electroconvulsive therapy (ECT) has become an important treatment option for many
psychiatric disorders, particularly major depressive disorder, which has been most
frequently indicated for ECT. Recently, the importance of ECT has been demonstrated
in the treatment of bipolar depression and schizophrenia. In one previous study of
patients with bipolar depression, the response rate was significantly higher in the
ECT group than in the pharmacological treatment group.! It has been reported that the
combination of ECT with pharmacotherapy was found to be most effective in patients
with schizophrenia who were nonresponsive to prior pharmacotherapy.? Furthermore,
the indications for ECT have been progressively extended to include post-traumatic
stress disorder, treatment-resistant obsessive compulsive disorder, treatment-resistant
dyskinesia, and treatment-resistant Tourette’s syndrome.**

The motor seizure duration has been considered as a standard for determining the
therapeutic adequacy, and a motor seizure lasting 20-25 seconds at minimum has been
typically recommended.’ Stimulus dose, age, sex, treatment number, and psychotropic
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medication affect seizure duration. Age and treatment
number are inversely correlated with seizure duration, and
seizure threshold is higher in men relative to women.* Each
psychotropic medication has an effect on seizure threshold
by increasing or decreasing it, and anesthetics for sedating
patients during ECT also influence this threshold.!®!4

Stimulus dose has been known as the important factor
related to motor seizure duration. The stimulus dose, which is
the quantity of electrical stimulus to produce a seizure, has been
considered as the stimulus charge. The stimulus charge is cal-
culated using the following summary metric: stimulus charge
equals the product of the current amplitude, pulse width, pulse
frequency, and train duration, (charge) = (current amplitude)
X (pulse width) x (pulse frequency) X (train duration). The
train duration is the total time in which the electrical power is
delivered. The method that considered the stimulus charge as
the stimulus dose has been verified in many studies.'* However,
it has been pointed out that the individual parameters have
distinct neurophysiological effects on motor seizure duration,
and the method that regards the stimulus charge as the stimulus
dose runs a risk of ignoring separate roles.'

Clinical practice regarding ECT shows variability
according to region and ethnicity. While this is mostly attrib-
uted to sociocultural factors,' evidence exists suggesting that
ethnic factors might also affect biological variables such as
seizure threshold.'”'® In Asian countries, the ECT administra-
tion has been on the increase recently, with marked variation
in the prevalence between them.' To the best our knowledge,
evidences about factors affecting the ECT stimulus dose do
not exist in Korea. Furthermore, little is known about the
relationship between stimulus parameters and motor seizure
duration. Therefore, this study examined the association
between stimulus parameters and motor seizure duration.

Methods

In this study, the medical records of 187 patients who
received ECT in Asan Medical Center from January 2007
to May 2014 were retrospectively reviewed. Information
on patient demographics, medications, and the stimulus
parameters and seizure durations of sessions from electronic
medical records was collected. The psychotropic medication
dosage was adopted as the average dosage during the 2 days
before each session. Sessions that lacked data on stimulus
parameters were excluded. The study design was approved
by Asan Medical Center Institutional Review Board (File
number: S2017-0492) and exempted from the requirement
for written informed consent because de-identified patients’
data acquired during routine care were used.

ECT procedure

ECT was administered to anesthetized patients who were
given muscle relaxants. The anesthesia procedure for ECT
included preoxygenation, and the anesthetic agents were
thiopental for induction and succinylcholine as the muscle
relaxant. However, ketamine, etomidate, and propofol were
used in some sessions to increase seizure duration or to
improve clinical outcomes.

Treatment was delivered with a MECTA Spectrum5000Q
device (MECTA Corporation, Tualatin, OR, USA). All
the patients were treated with bitemporal electrode place-
ment. Initial dose was quantified using the preselected-dose
method, which was according to MECTA Corporation
and revised by the ECT council. This approach considered
age and sex to determine the stimulus parameters for the
first session based on the previous studies®**2 (Table 1).
Subsequent sessions kept the previous parameters as long
as the motor seizure lasted longer than 20-25 seconds.
However, if the patients had complications that necessitated
the adjustment of parameters during the course or an inad-
equate seizure occurred, clinicians adjusted the parameters.
Motor seizure duration was estimated by the cuff method,
which prevents muscle relaxants from reaching the right
lower extremity. The length of the seizure was determined
by the observation of clonic movements in the right lower
limb. Additionally, electroencephalogram (EEG) recordings
were performed to evaluate the adequacy of the seizure. The
cutoff value to determine an adequate motor seizure duration
was 20-25 seconds.?* Psychotropic medications decreasing
seizure duration were reduced to the minimum possible when
ECT was to be provided.

Statistical analysis

Analyses were performed using the Statistical Package for
the Social Sciences (SPSS for Windows; IBM Corporation,
Armonk, NY, USA), version 21. A chi-square test for cat-
egorical variables and Mann—Whitney test for continuous
variables were used to compare age, sex, psychotropic medi-
cations, stimulus parameters, and numbers of sessions and

Table | Stimulus parameters in the first session

Age Sex Pulse Frequency Train Current
(years) width (ms) (Hz) duration (s) (mA)
<30 Female 1.4 60 | 0.7

Male 1.4 70 | 0.7
30-60 Female 1.4 70 1.25 0.75

Male 1.4 80 1.25 0.75
>60 Female 1.4 80 1.5 0.75

Male 1.4 90 1.5 0.75
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courses between sessions with adequate seizure durations and
with inadequate seizure durations. The effects of the variables
on the occurrence of adequate seizure duration were evalu-
ated with logistic regression using the generalized estimating
equation that accounted for clustering of observations in the
same patient. The multivariate analysis included the variables
found to be significant in the univariate analysis. To clarify
the effect of stimulus parameters, the multivariate analysis
for each stimulus parameter was individually performed after
adjusting for variables other than stimulus parameters that
were significant in the univariate analysis. Initial stimulus
parameters were determined according to the age group the
subject belonged (Table 1), therefore a stratification analysis
according to age was performed to adjust for the effect of age
group on the occurrence of adequate seizure duration.

Results

This study comprised 79 male and 108 female patients with
the DSM-V diagnosis of major depressive disorder (n=71),
schizophrenia (n=45), bipolar disorder (n=39), schizoaffec-
tive disorder (n=17), unspecified schizophrenia spectrum
and other psychotic disorder (n=9), obsessive-compulsive
disorder (n=3), catatonia associated with brief psychotic dis-
order (n=1), somatic symptom disorder (n=1), and anorexia
nervosa (n=1). The mean patient age was 42.30 (standard
deviation [SD] =17.08) years.

Excluding the 45 sessions in which the stimulus parameter
was not recorded, a total of 1,868 sessions were included.
There were 183 sessions in which the stimulus parameters
were adjusted because of inadequate seizure duration in
the session that was performed on the same day. The most
commonly adjusted stimulus parameter was train duration
(n=132, 72.1%), followed by frequency (n=98, 53.6%), cur-
rent (n=45, 24.6%), and pulse width (n=10, 5.5%). The means
and SDs of adjustments in each stimulus parameter were
0.3940.22 (train duration), 11.4%4.1 (frequency), 88.9+53.2
(current), and 0.0920.11 (pulse width).

Table 2 lists various study characteristics, including
age, sex, number of courses and sessions, stimulus param-
eters, and the use and dose of concurrent psychotropic
medications in sessions with adequate and inadequate
seizure durations. Sessions with an adequate seizure dura-
tion showed a significantly lower age (P<<0.001); less use
of benzodiazepine (P<<0.001), mood stabilizers (P=0.002),
and lamotrigine (P<<0.001); and more use of antidepressants
(P<<0.001) and clozapine (P=0.025). The charge (mean *
SD, 274.3£160.4 vs 359.85+£220.86 mC, P<<0.001), pulse
frequency (mean + SD, 80.8+£15.81 vs 88.44+17.58 Hz,

P<0.001), train duration (mean £ SD, 1.48+0.5 vs 1.8240.73
seconds, P<<0.001), and current (mean + SD, 763.96+£51.27
vs 770.27£50.76 mA, P=0.007) were significantly lower in
sessions with an adequate seizure duration. The aim was
to examine the differences in the doses of psychotropic
medications between the sessions with an adequate seizure
duration and the sessions with an inadequate seizure duration.
The benzodiazepine dose was calculated as the lorazepam
equivalent dose. Benzodiazepine (P<<0.001) and clozapine
(P=0.021) doses were significantly different between ses-
sions. There were too few sessions to investigate the differ-
ences in the doses of psychotropic medications other than
benzodiazepine and clozapine. The results of other variables
are summarized in Table 2.

Table 3 presents the results of the generalized estimat-
ing equation analyses. In the univariate analysis, charge
(P<<0.001), frequency (P=0.001), train duration (P<<0.001),
age (P<<0.001), age group (30-60 years: P=0.011; >60 years:
P<0.001), benzodiazepine dose (=1: P=0.046; >1:
P<0.001), use of benzodiazepine (P=0.001), mood stabiliz-
ers (P=0.002), and lamotrigine (P<<0.001) were significant
variables. In the multivariate analysis including factors
that were significantly associated with the occurrence of
adequate seizure duration in the univariate analysis, train
duration (odds ratio [OR], 0.444; 95% confidence interval
[CI], 0.263-0.749), age group (30-60 years: OR, 0.572;
95% CI, 0.372-0.882; >60 years: OR, 0.290; 95% ClI,
0.162-0.502), benzodiazepine dose (=1: OR, 0.731; 95%
CIL, 0.551-0.970; >1: OR, 0.434; 95% CI, 0.301-0.626),
and lamotrigine use (OR, 0.283; 95% CI, 0.145-0.552)
remained significant variables. After adjustment for age, ben-
zodiazepine dose, and lamotrigine use, the analysis showed
that charge (OR, 0.999; 95% CI, 0.998-1.000; P=0.005)
and train duration (OR, 0.632; 95% CI, 0.490-0.817;
P<0.001) were significantly associated with the occurrence
of adequate seizure duration. Considering the adjustment
of stimulus parameters, the same analyses were conducted
after excluding the 183 sessions in which the stimulus
parameters were adjusted because of inadequate seizure
duration in the session that was performed on the same day.
After adjustment for age, benzodiazepine dose, and lam-
otrigine use, the association of charge (OR, 0.999; 95% CI,
0.998-1.000; P=0.005) and train duration (OR, 0.601; 95%
CI, 0.450-0.802; P=0.001) with the occurrence of adequate
seizure duration still remained.

The sessions were divided into three groups according
to age. The above analyses were conducted in each group
(Table 4). In patients younger than 30 years, none of the
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Table 2 Characteristics of the sessions*

Variables Sessions with inadequate Sessions with adequate Z score P-value
seizure durations seizure durations or
(n=519) (n=1,349) 2 (df)

Age (mean + SD) (years) 48.18+17.51 39.48+16.43 -9.57 <0.001
<30 (%) 21.0 374 104.28 (2) <0.001
30-60 (%) 44.9 48.1
>60 (%) 34.1 14.5

Male (%) 58.3 53.7 3.26 (1) 0.071

Number of courses (mean + SD) 1.68£1.70 1.64%1.61 —-0.02 0.984

Number of sessions (mean * SD) 4.31+2.89 4.49+3.31 —-0.525 0.600

Charge (mC) (mean £ SD) 359.85+220.86 274.3+160.4 —9.951 <0.001

Pulse width (ms) (mean + SD) 1.4+0.07 1.41£0.05 —1.046 0.296

Frequency (Hz) (mean + SD) 88.44+17.58 80.8+15.81 —8.855 <0.001

Train duration (s) (mean % SD) 1.8240.73 1.48+0.5 —10.659 <0.001

Current (mA) (mean + SD) 770.27£50.76 763.96+51.27 —2.683 0.007

Use of benzodiazepine (%) 378 26.9 21.07 (1) <0.001

Benzodiazepine dose™ (mean £ SD) 1.39£1.13 1.17+0.86 -2.352 0.02
0 (%) 62.2 73.1 26.09 (2) <0.001
=1 (%) 214 18.2
>1 (%) 16.4 8.7

Use of antipsychotics (%) 14.3 1.7 2.23 (1) 0.135

Use of aripiprazole (%) 10.2 8.0 2.32 (1) 0.128

Use of olanzapine (%) 374 379 0.04 (1) 0.842

Use of quetiapine (%) 387 35.1 2.18 (1) 0.140

Use of clozapine (%) 13.7 18.0 5.03 (1) 0.025

Clozapine dose (mean £ SD) 240.32+142.31 268.0£146.26 —1.419 0.16
0 (%) 86.3 82.0 7.75 (2) 0.021
>200 (%) 5.2 4.9
=200 (%) 85 13.1

Use of mood stabilizers (%) 1.0 6.6 10.00 (1) 0.002

Use of lithium (%) 1.9 1.5 0.1 (1) 0.744

Use of lamotrigine (%) 9.1 38 20.98 (1) <0.001

Use of antidepressants (%) 6.1 48.7 21.59 (1) <0.001

Notes: *Analyzed by Mann—Whitney test or chi-square test. #Calculated as the lorazepam equivalent dose; the difference in the mean dose of benzodiazepine was analyzed
using the Mann—Whitney test; and the differences among the three groups (0, <| mg/day, and > mg/day) were analyzed by the chi-square test.

Abbreviations: df, degree of freedom; SD, standard deviation.

stimulus parameters were significant. Charge (OR, 0.999;
95% CI, 0.997-1.000; P=0.038) and train duration (OR,
0.521; 95% CI, 0.351-0.773; P=0.001) were significant in
patients between 30 and 60 years of age. Charge (OR, 0.999;
95% CI, 0.998-1.000; P=0.040) remained significant in
patients older than 60 years.

Discussion

The effects of stimulus parameters on motor seizure dura-
tion in ECT were investigated and the factors that have been
associated with motor seizure duration were reexamined.
The results indicated that charge and train duration were
significant seizure parameters, which were inversely asso-
ciated with the occurrence of adequate seizure duration.
A significant association between charge and train duration
and the occurrence of adequate seizure duration was only
seen in patients who were between 30 and 60 years of age.

Age, benzodiazepine dose, and lamotrigine use had an inverse
effect on motor seizure duration.

The results of generalized estimating equation analyses
indicated that charge was significantly associated with the
occurrence of adequate seizure duration. However, consid-
ering OR for charge, it did not seem that charge was a good
predictive factor for an adequate seizure. Train duration was
also found to be a significant factor. The results showed a
trend toward an occurrence of inadequate seizure duration
as the train duration increased. According to the summary
metric of stimulus charge, the stimulus charge is positively
correlated with stimulus train duration and a longer train
duration indicates a stronger stimulus intensity. Consistent
with previous studies, the results of this study indicated that
increasing stimulus intensity was negatively correlated with
the occurrence of adequate seizure duration.”* A previ-
ous retrospective study reported that stimulus intensity is
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Table 3 Odds ratios for associating demographics, psychotropic medications, and stimulus parameters with the occurrence of adequate

seizure*
Variables Crude P-value Adjustedt P-value
OR (95% CI) OR (95% CI)

Stimulus parameters®
Charge (mC) 0.998 (0.998-0.999) <0.001 0.999 (0.998-1.000) 0.005
Pulse width (ms) 0.914 (0.502—-1.665) 0.769 1.096 (0.620—1.940) 0.752
Frequency (Hz) 0.985 (0.975-0.994) 0.001 0.993 (0.983—1.004) 0.217
Train duration (s) 0.557 (0.441-0.705) <0.001 0.632 (0.490-0.817) <0.001
Current (mA) 1.031 (0.753-1.413) 0.847 1.283 (0.912-1.805) 0.153

Age (years) 0.972 (0.963-0.982) <0.001
<30 | <0.001
30-60 0.601 (0.406—0.890) 0.011
>60 0.250 (0.159-0.394) <0.001

Sex 1.126 (0.789-1.608) 0.512

Number of courses 0.932 (0.847-1.025) 0.145

Number of sessions 0.987 (0.945-1.030) 0.544

Use of benzodiazepine 0.679 (0.535-0.861) 0.001

Benzodiazepine dose
None | 0.004
=| 0.759 (0.579-0.995) 0.046
>| 0.527 (0.373-0.745) <0.001

Use of antipsychotics 1.113 (0.764-1.621) 0.576

Use of aripiprazole 0.665 (0.395-1.118) 0.123

Use of clozapine 1.189 (0.760-1.861) 0.448

Use of olanzapine 1.129 (0.818-1.559) 0.459

Use of quetiapine 0.846 (0.614—1.164) 0.304

Use of mood stabilizers 0.404 (0.226-0.721) 0.002

Use of lamotrigine 0.239 (0.125-0.459) <0.001

Use of lithium 0.682 (0.220-2.109) 0.506

Use of antidepressants 0.799 (0.595-1.073) 0.136

Notes: *Evaluated with logistic regression using a generalized estimating equation that accounted for clustering of observations in the same patient. fAdjusted for age,
benzodiazepine dose, and lamotrigine use. “Frequency and train duration were considered as continuous variables; pulse width was dichotomized by 1.5 ms; and current was
dichotomized by 800 mA.

Abbreviations: Cl, confidence interval; OR, odds ratio.

inversely associated with motor seizure duration.”> Another It is known that seizure threshold may increase during a
study reported that stimulus intensity is negatively cor-  course of treatment.?*2® It might be a possible explanation
related with motor seizure duration, particularly in the for the results that, as seizure threshold increased during a
clonic phase.’ course, seizure duration became inadequate and the increase

Table 4 Odds ratios for associating stimulus parameters with the occurrence of adequate seizure in age-dependent subgroups*

Stimulus Crude Adjustedt
parameters” OR (95% CI) OR (95% CI)
Age <30 Age 30-60 Age >60 Age <30 Age 30-60 Age >60
(N=614) (N=882) (N=372) (N=614) (N=882) (N=372)
Charge (mC) 1.000 0.999 0.999 1.001 0.999 0.999
(0.997-1.002) (0.998-1.000)5 (0.998-1.000)5 (0.997-1.005) (0.997-1.000)8 (0.997-1.008)8
Pulse width (ms) Infinite 1.152 0.789 - 1.206 0.785
(0.471-2.814) (0.375-1.663) (0.524-2.777) (0.358-1.721)
Frequency (Hz) 1.003 0.991 0.992 1.010 0.991 0.991
(0.976-1.031) (0.976-1.006) (0.997-1.008) (0.978-1.044) (0.976-1.007) (0.975-1.007)
Train duration (s) 0.674 0.524 0.765 0.814 0.521 0.755
(0.375-1212) (0.356-0.773) (0.540-1.084) (0.364-1.819) (0.351-0.773)8 (0.532-1.072)
Current (mA) 0.900 1.347 1.522 1.179 1.257 1.548
(0.514-1.574) (0.851-2.134) (0.645-3.588) (0.668-2.083) (0.779-2.027) (0.650-3.686)

Notes: *Evaluated with logistic regression using a generalized estimating equation that accounted for clustering of observations in the same patient. fAdjusted for
benzodiazepine dose and lamotrigine use. “Frequency and train duration were considered as continuous variables; pulse width was dichotomized by 1.5 ms; and current was
dichotomized by 800 mA. $P<<0.05.

Abbreviations: Cl, confidence interval; OR, odds ratio.
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in stimulus dose was required, which led to the positive
association between higher charge and train duration and
the occurrence of inadequate seizure duration. However, the
results showed that, after excluding the sessions in which the
stimulus parameters were adjusted after inadequate seizure
duration occurred, charge and train duration were still nega-
tively correlated with the occurrence of inadequate seizure
duration. It seems that the adjustment of stimulus parameters
may not be the factor explaining the negative association
between charge and train duration and the occurrence of
adequate seizure duration.

This study showed that age, benzodiazepine dose, and
lamotrigine use were significantly associated with the
occurrence of adequate seizure duration. Consistent with
the results of this study, several studies reported that age and
benzodiazepine use were negatively correlated with seizure
duration.!'? On the contrary, previous studies reported that
lamotrigine use did not seem to have a significant influence
on neither the seizure duration nor the stimulus dose.***!
In this study, there were 100 sessions with lamotrigine use
and dosages ranged from 6.25 to 200 mg/day. The results
indicated that lamotrigine use is a significant factor in lower-
ing the seizure duration. However, large prospective studies
are needed to confirm the interaction between lamotrigine
use and seizure duration in ECT. Use of antipsychotics was
not found to be a significant factor in the results. However,
many previous studies have reported that clozapine lowers
the seizure threshold.'** The reason of the negative finding
might be that 314 sessions with the use of clozapine in this
study were too few to reveal the differences in seizure dura-
tion in response to antipsychotics.

Strength and limitations

There were a number of limitations to this study. First, several
kinds of anesthetics were used among the study subjects.
Thiopental, the most commonly used anesthetic, was admin-
istered in 1,740 sessions but etomidate, propofol, and ket-
amine were used in 86 sessions, 42 sessions, and 11 sessions,
respectively. The number of sessions in this study that used
anesthetics other than thiopental was too low to compare the
effect of individual anesthetics on seizure duration. In previ-
ous studies, anesthetics were reported to influence seizure
duration differently.*333* In one earlier report, anesthesia
induced by etomidate, compared to thiopental, increased
seizure duration with less stimulus intensity.** Addition-
ally, propofol has been associated with a shorter seizure
duration.'>** Therefore, the different kinds of anesthetics
could have influenced the findings of this study. However,

because of a minority of the sessions with the use of anesthet-
ics other than thiopental, it was not likely that the use of many
different anesthetics would have markedly impacted our
results. Second, this study included the preselected dosage
method, which used age and sex to determine the seizure
parameters. In this dosage method, the initial stimulus dose
is anticipated to be moderately above the seizure threshold.
In the results, it was not possible to explore the association
of a near-threshold stimulus dose with the occurrence of
adequate seizure duration. However, the preselected dosage
method, used in this study, was based on seizure threshold
data obtained by the dose-titration method, and provided
the initial stimulus dose at least moderately above the initial
seizure threshold for the majority of patients.** Additionally,
the range of stimulus parameters was narrow. The lack of
the variability in the parameters, especially the pulse width,
limits the interpretation of its effect on seizure duration in
the data. Third, there has been a move regarding the EEG
parameters as important as seizure duration when it comes
to seizure adequacy. It has been known that the degree of
postictal voltage suppression correlates with seizure gen-
eralization and therapeutic adequacy,*® and the immediate
poststimulus and mid-ictal EEG amplitudes correlate with
seizure therapeutic adequacy.?” In this study, EEG was used
supplementarily in measuring seizure duration but the EEG
parameters could not be obtained because of poor data qual-
ity. Future studies are needed to verify whether the use of
EEG parameters may be helpful to tease apart independent
factors from treatment-related factors affecting seizure
adequacy. Fourth, this was a retrospective study and, there-
fore, all of the variables affecting seizure duration could not
be taken into account. Some variables such as concomitant
medications might be affecting the seizure duration but these
variables could not be considered, and the details of some
sessions could not be obtained.

Despite the above limitations, there were some notable
strengths of this study. First, in terms of the time period and
numbers treated, this was a large, naturalistic study. Second,
the ECT procedure was consistent with regard to the electrode
placement and device used. Third, considering the real-life
situation in which patients are prescribed psychotropic
medications during ECT, this study reflected the typical
circumstances seen in routine clinical practice.

Conclusion

In conclusion, stimulus charge and train duration are signifi-
cantly associated with adequate seizure duration. However,
considering OR for both of these parameters, it appears that
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train duration has more association with motor seizure dura-
tion than stimulus charge. It was a counter-intuitive finding
that train duration was negatively correlated with the success
of adequate seizure. But there is little evidence to explain
this finding, therefore further research is needed. Moreover,
the results of this study show that age, benzodiazepine dose,
and lamotrigine use are independently associated with seizure
duration. These factors should be considered in any future
investigation of the relationship between stimulus parameters
and seizure duration.
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