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Abstract

Background: We investigated the efficacy of electroconvulsive therapy in patients with major depressive disorder and
concomitant anxiety symptoms and explored the relationships between depression symptoms and anxiety symptoms
during acute electroconvulsive therapy.

Methods: Major depressive disorder inpatients (N=130) requiring electroconvulsive therapy were recruited for a maximum
of 12 treatments each. Depression symptoms, using the core factor subscale derived from the 17-item Hamilton Depression
Rating Scale, and anxiety symptoms, using the anxiety/somatization subscale from the Hamilton Depression Rating Scale-17,
were assessed before electroconvulsive therapy, after every 3 electroconvulsive therapy treatments, and after the final
electroconvulsive therapy. Both core factor subscale and anxiety/somatization subscale scores were converted to T-score
units to compare the degrees of changes between depression symptoms and anxiety symptoms after electroconvulsive
therapy. The relationships between core factor subscale and anxiety/somatization subscale were analyzed using the cross-
lagged longitudinal model during acute electroconvulsive therapy.

Results: A total 116 patients who completed at least the first 3 electroconvulsive therapy treatments were included in the
analysis. Reduction of core factor scale T-scores was significantly greater than that of anxiety/somatization subscale T-scores.
The model satisfied all indices of goodness-of-fit (chi-square =30.204, df =24, P=0.178, Tucker-Lewis Index=0.976, Comparative
Fit Index=0.989, Root Mean Square Error of Approximation=0.047). Core factor subscale changes did not definitely predict
subsequent anxiety/somatization subscale changes.

Conclusions: Electroconvulsive therapy is effective in the acute treatment of major depressive disorder patients associated
with anxiety symptoms. Anxiety symptoms improved less than depression symptoms during acute electroconvulsive
therapy. However, earlier reduction in depression symptoms does not definitely drive subsequent relief in anxiety
symptoms.
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Significance Statement

This was a repeated measure study to explore the efficacy of electroconvulsive therapy (ECT) in patients with major depressive
disorder (MDD) and concomitant anxiety symptoms and to investigate the relationships between depression symptoms and
anxiety symptoms during acute ECT. We found that anxiety symptom improvement lagged behind rather than paralleled depres-
sion symptom improvement. Anxiety should therefore be regarded as a distinctive domain in MDD patients. Earlier reduction
in depression symptoms did not definitely drive subsequent relief in anxiety symptoms. Our findings could help clinicians to
understand the trajectories of depression and anxiety changes across the acute electroconvulsive therapy.

Introduction

Electroconvulsive therapy (ECT) is more effective than anti-
depressant drugs in decreasing depression symptoms for
patients with severe depression and treatment-resistant de-
pression (Group, 2003). Anxiety and depression are the most
common coexisting psychological problems (Baldwin et al.,
2002), and it is estimated that 40% to 60% of patients with
major depressive disorder (MDD) also have anxiety symptoms
(Gaspersz et al., 2017a). Therefore, anxiety has been regarded
as one of the core features of MDD (Vaccarino et al., 2008).
However, the DSM diagnostic criteria for MDD do not include
current anxiety symptoms. Anxiety symptoms predict a more
chronic course, more severe depression symptoms, greater
risk of suicide, longer duration of illness, more psychosocial
functional impairment, poorer quality of life, and greater like-
lihood of treatment nonresponse (Pfeiffer et al., 2009; Goldberg
and Fawcett, 2012; Zimmerman et al., 2014; Gaspersz et al.,
2017b). It is for this reason that anxiety symptoms should be
routinely taken into consideration for treatment planning and
monitoring of response to treatment (Goldberg and Fawcett,
2012).

Anxiety symptoms of MDD patients also respond to the anti-
depressant drugs that target depressive symptoms (Bandelow
et al., 2007; Tourian et al., 2010; Thase et al., 2014). That is, treat-
ment with antidepressant drugs can improve the symptoms of
both anxiety and depression. Therefore, first-line psychophar-
macological therapies may not be much different for an MDD
patient with anxiety symptoms than for an MDD patient who
has anxiety disorders with the full criteria of anxiety symp-
toms (Stahl, 2013). Although depression symptoms and anxiety
symptoms are associated with one another, ECT textbooks only
emphasize that ECT improves the depression symptoms but
neglect the anxiolytic effect of ECT (APA, 2001; Mankad, 2010;
Waite and Easton, 2013). To our knowledge, no studies have ex-
plored whether reduction of depression symptoms could pre-
dict subsequent reduction of anxiety symptoms, or vice versa
throughout the course of acute ECT, and their associations with
one another.

We hypothesized that ECT can reduce depression symp-
toms and anxiety symptoms simultaneously and that re-
duction of depression symptoms could predict subsequent
reduction of anxiety symptoms, or vice versa. The first goal
of the current study was to investigate the efficacy of ECT in
patients with MDD and concomitant anxiety symptoms. The
second was to longitudinally examine the reciprocal asso-
ciations between anxiety symptoms and depression symp-
toms during acute ECT and to determine whether reduction
of depression symptoms could predict subsequent reduction
of anxiety symptoms, or vice versa. The current study exam-
ined the anxiety symptoms and depression symptoms across
the course of acute ECT, and data were repeatedly measured
during 5 assessments.

Methods

Ethics

This study was part of our earlier prospective, observational
study, which has been documented elsewhere (Lin et al., 2016).
The study was approved by Kai-Syuan Psychiatric Hospital’s
institutional review board and conducted in accordance with
Good Clinical Practice procedures and the current revision of the
Declaration of Helsinki (project no. KSPH-2008-12). This study
was registered on Clinicaltrials.gov (identifier: NCT02032576).

Participants

As previously described in detail (Lin et al., 2016), inpatients with
MDD requiring ECT (i.e., need for a rapid and definitive response,
at high suicide risk, with severe psychomotor retardation, and
treatment-resistant depression) (Waite and Easton, 2013) were
enrolled from the Inpatient Psychiatric Unit of Kai-Syuan
Psychiatric Hospital, a major psychiatric center in south Taiwan.
The study’s duration was from January 2008 to October 2013.

Participants were eligible if they were aged 18 years or older,
satisfied the DSM-IV-TR criteria for MDD as confirmed using the
Structured Clinical Interview for DSM-IV Axis I (APA, 1994), had a
17-item Hamilton Depression Rating Scale (HAMD-17) >18,and a
Clinical Global Impression of Severity (Guy, 1976) >4 at baseline,
had given written informed consent to participate in the study
after the explanation of the efficacy of ECT, together with its side
effects, and had not undergone ECT within the past 6 months.
Exclusion criteria included histories of schizophrenia or other
psychotic disorders, schizoaffective disorders, bipolar disorders,
mental disorders due to organic factors, pregnancy, or severe
cognitive impairment. Patients with serious medical conditions
or neurological illnesses that restricted the use of ECT did not
enter the study.

ECT Protocol

The implementation of ECT was in accordance with the
American Psychiatric Association Task Force on ECT (APA, 2001).
Psychotropic agents, including antidepressants, antipsychotics,
and mood stabilizers, were discontinued for 3 days before
initiating ECT, if emergency ECT was not required. Patients re-
mained medication free during the ECT course, except for
anxiolytic or sedative-hypnotic medications as needed for in-
somnia or severe anxiety. Standard bitemporal and modified
ECT was performed. Anesthesia was induced by thiopental or
thiamylal, both at doses of 1.5 to 2.0 mg/kg i.v. Neuromuscular
blockade was induced by succinylcholine at a dosage of 0.5 to
1.0 mg/kg i.v. ECT was conducted using the Thymatron System
IV machine with brief-pulse and constant current (pulse width,
0.5 ms; frequency, 60 Hz; current, 0.9A). Seizure duration was
at least 20 seconds as measured by electromyogram and 25



seconds measured by electroencephalography. Treatment was
given 3 times per week before August 2009 and 2 times per week
thereafter, with a maximum of 12 treatments. The number of
ECT treatments was determined by the treating psychiatrist,
depending on whether remission (i.e., HAMD-17 <7) had been
reached, if patients could not tolerate the side effects, or if pa-
tients decided to discontinue ECT (APA, 2001).

Measures

HAMD-17 anxiety/somatization subscale score was regarded
as the severity of anxiety symptoms in MDD patients. The
HAMD-17 anxiety/somatization subscale includes 6 items from
the HAMD-17: the items for psychic anxiety (Item 10), somatic
anxiety (Item 11), gastrointestinal somatic symptoms (Item 12),
general somatic symptoms (Item 13), hypochondriasis (Item 15),
and insight (Item 17) and was derived from a factor analysis of
the HAMD-17 (P Cleary and Guy, 1977). The HAMD-17 anxiety/
somatization subscale has been reported to have acceptable
psychometric properties and can be used to identify anxiety
symptoms in MDD patients for clinical or research purposes
(McClintock et al., 2011). The HAMD-17 core factor subscale
score was used to reflect the severity of depression symptoms
in MDD patients. The core factor subscale, including 5 items
from the HAMD-17—the items for depressed mood (Item 1),
feelings of guilt (Item 2), suicide (Item 3), work and activities-
loss of interest or pleasures (Item 7), and psychomotor retard-
ation (Item 8)—was identified by an exploratory factor analysis
(P. J. Cleary, 1981; Bech, 2006). Core factor subscale has been
used to measure the efficacy of duloxetine in treating MDD
patients (Detke et al., 2002). We used core factor subscale to
rate the severity of depression symptoms (Kennedy, 2008) ra-
ther than McIntyre’s 7-item HAMD (items 1, 2, 3, 7, 10, 11, and
13) (McIntyre et al., 2005), Maier’s 6-item HAMD (items 1, 2, 7,
8, 9, and 10) (Maier and Philipp, 1985), or Beck’s 6-item HAMD
(items 1, 2, 7, 8, 10, and 13) (Bech et al., 1981) because 3 short
version scales include psychic anxiety item (Item 10).

Statistical Analyses

Analysis was on a modified intent-to-treat basis for participants
reporting at least 1 post-baseline assessment on the HAMD-17.
We first carried out descriptive statistics to summarize the data
(i.e., percentages, means, and SDs). Paired t test was used to
compare score changes in HAMD-17, core factor subscale, and
anxiety/somatization subscale at each assessment.

Core factor subscale and anxiety/somatization subscale
have different metrics. Effect size is a unitless measure and thus
appropriate for comparisons involving scales with different
metrics. Effect size (d) was used to demonstrate the level of im-
provement at endpoint. Effect size was defined as the mean of
difference between baseline and posttreatment scores for each
measure, divided by the SD of difference (Morris and DeShon,
2002). A d-value of 0.20 indicates a small effect size, 0.50 a me-
dium effect size, and 0.80 a large effect size (Cohen, 1988). Large
effect sizes indicate clinically relevant improvements at the end
point. Effect size statistics has been recommended to determine
clinically significant treatment effect (Hedges and Olkin, 2014).

To compare the degrees of changes between depression
symptoms and anxiety symptoms after ECT, both the core
factor subscale and anxiety/somatization subscale scores were
converted to T-score units (mean=50, SD=10). This transform-
ation has been used before (Vittengl et al., 2004; Dunn et al.,,
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2012). The T score was calculated by the following formula
(Minium et al., 1993):

Xt = [(Xraw - Xpre—treatment)/SDpre—treatment] x 10 + 50.

The generalized estimating equations (GEE) method, with the
first-order autoregressive working correlation structure (Zeger
and Liang, 1986), was applied to compare degrees of depression
symptom relief with those of anxiety symptom improvement at
assessments 2, 3, 4, and 5. That is, the GEE method was used to
compare the differences in T-score changes between core factor
subscale T-scores and anxiety/somatization subscale T-scores at
assessments 2, 3, 4, and 5.

Pearson’s correlation coefficient (r) was employed to quan-
tify the association between core factor subscale and anxiety/
somatization subscale. McHorney and colleagues (McHorney
et al., 1993) define a strong association as a correlation >0.70,
moderate to substantial as a correlation of 0.30 to 0.70, and weak
as a correlation <0.30. The cross-lagged longitudinal model was
analyzed by structural equation modeling (SEM) to test whether
reduction of depression symptoms could predict subsequent re-
duction of anxiety symptoms, or vice versa. Path coefficients in
the SEM model represented the strength of the path between
2 measured variables and were calculated using standardized
regression coefficients (i.e., p values). The null hypothesis for
SEM was that the model fits the data. The goodness-of-fit of
the model was judged using the chi-square statistic (P>.05 in-
dicates a good fit with the data) (Bollen, 1989; Tabachnick and
Fidell, 2007), the Tucker-Lewis Index (TLI) (values >0.95 indicate
a good fit), the Comparative Fit Index (values >0.90 indicate a
good fit), and the Root Mean Square Error of Approximation
value (values <0.08 indicate a good fit) (Bentler and Bonett, 1980;
Bentler, 1990; Bollen and Long, 1993; Hu and Bentler, 1998; Kline,
2011). Missing data were estimated using the full information
maximus likelihood methods. This method uses all available
data to estimate the SEM model. It can provide robust parameter
estimates and maximize statistical power due to the increased
sample size (Schafer and Graham, 2002; Enders, 2011). Data
were analyzed using the SPSS version 17.0 for Windows and the
Analysis of Moment Structures version 17 (SPSS Inc., Chicago,
IL). Statistical significance was defined as an alpha of < 0.05.

Results

Characteristics of Participants, Depression
Symptoms, and Anxiety Symptoms at Each
Assessment

A total 130 inpatients with MDD participated in the study.
Fourteen of the 130 patients who did not complete the first 3 ECT
treatments and thereby failed to have at least 1 posttreatment
assessment were excluded. The remaining 116 (89.2%) patients
entered the analysis. Twenty-seven (29.3%) were male, and 82
(70.7%) were female. The mean (SD) age was 46.9 (12.3) years
and their mean (SD) age of MDD onset was 38.1 years (12.8). The
mean (SD) number of ECT treatments was 8.9 (2.5). There were
23 patients treated with thrice-weekly ECT and 93 twice-weekly.

Degree of Depression Symptom Reduction vs Degree
of Anxiety Symptom Improvement

Table 1 contains raw scales, effect sizes, and T-scales of the
core factor subscale and anxiety/somatization subscale at each
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Table 1. Raw Scores, Effect Sizes, and T Scores of HAMD-17¢, Core Factor Subscale®, and Anxiety/Somatization Subscale® at Each Assessment

Assessment Assessment Assessment Assessment Assessment
1(n=116) 2 (n=116) 3 (n=107) 4 (n=73) 5 (n=61)
HAMD-17, mean +SD¢ 30.9+7.0 18.3+7.6 11.1+6.3 8.4+59 7.1+5.2
Effect size 1.59 2.34 2.76 2.77
Ppe <.001 <.001 <.001 <.001
Core factor subscale, mean +SD 12.8+3.1 7.6+3.6 42+3.2 2.9+3.0 2427
Effect size 1.41 2.21 2.73 2.63
pe <.001 <.001 <.001 <.001
Anxiety/somatization subscale, mean+SD 9.0+3.0 57+3.1 3.7+2.3 2.8+2.3 2.6+2.0
Effect size 1.29 1.83 2.15 2.40
Ppe <.001 <.001 <.001 <.001
HAMD-17 T-score, mean +SD 50.0+10.0 32.0+10.8 21.8+9.0 17.9+8.4 16.0+£7.5
Core factor subscale T-score, mean +SD 50.0+10.0 33.4+11.4 22.5+10.3 18.4+9.6 16.8+8.7
Anxiety/somatization subscale T-score, 50.0+10.0 39.3+10.1 32.7+7.5 29.5+7.7 28.9+6.6

mean=+SD

“HAMD-17 =17-item Hamilton Depression Rating Scale.

Core factor subscale=HAMD-17 Items 1(depressed mood), 2 (feelings of guilt), 3 (suicide), 7 (work and activities-loss of interest or pleasures), and 8 (motor retard-

ation).

‘Anxiety/somatization subscale=HAMD-17 Items 10 (psychic anxiety), 11 (somatic anxiety), 12 (gastrointestinal somatic symptoms), 13 (general somatic symptoms),

15 (hypochondriasis), and 17 (insight).
4SD=standard deviation.

¢Paired t test=mean scores at the assessments 2, 3, 4, and 5 compared with mean scores at assessment 1.

assessment. Acute treatment with ECT resulted in large (d>0.8)
levels of changes in core factor subscale and anxiety/somatiza-
tion subscale scores at assessment 2, 3, 4, and 5. Furthermore,
the GEE was used to compare the reduction of T-scores for core
factor subscale with that of T-scores for anxiety/somatization
subscale at assessments 2, 3, 4, and 5. The reduction of core
factor subscale T-scores was significantly greater than that of
anxiety/somatization subscale T-scores, which began at assess-
ment 2 (estimate=-5.8, P<.001) and persisted through assess-
ment 3 (estimate=-10.2, P<.001), 4 (estimate=-11.5, P<.001),
and 5 (estimate=-13.4, P<.001) (Table 2). Figure 1 illustrates the
core factor subscale T-score and anxiety/somatization subscale
T-score throughout acute ECT. The trajectory of depression re-
duction did not parallel that of anxiety reduction.

The Relationships Between Depression Symptoms
and Anxiety Symptoms

The correlation coefficient between core factor subscale and
anxiety/somatization subscale scores at assessments 1, 2, 3, 4,
and 5 were 0.36, 0.52, 0.50, 0.47, and 0.26, respectively (Table 3).
These results reveal that the correlations between depression
symptoms and anxiety symptoms may be bidirectional, which
represent relationships without an explicitly defined causal dir-
ection (van der Voort et al., 2015). All the correlation coefficients
were only weak to moderate (McKnight and Kashdan, 2009).
Figure 2 shows the results of the cross-lagged longitudinal
data over 5 assessments analyzed using SEM. The model sat-
isfied all indices of goodness-of-fit (chi-square=30.204, df=24,
P=.178, TLI=0.976, Comparative Fit Index=0.989, Root Mean
Square Error of Approximation=0.047). The path between core
factor subscale at assessment 2 and anxiety/somatization
subscale at assessment 3 (i.e., core factor subscale at assessment
2— anxiety/somatization subscale at assessment 3 in Figure 2)
was significant (P=.037), indicating that core factor subscale
score changes at assessment 2 were significantly associated
with subsequent anxiety/somatization subscale score changes
at assessment 3. However, anxiety/somatization subscale score
changes did not predict subsequent core factor subscale score
changes. The el, €2, e3, e4, e5, e6, e7, and e8 indicate the error

Table 2. Differences (=Estimate) Between the Reduction of Core
Factor Subscale T-score and Reduction of Anxiety/Somatization
Subscale T-scores at Assessments 2, 3, 4, and 5 Using GEE Method

Scale’xTime Estimate Standard error P

Scale x Assessment 2 -5.8 1.3 <.001
Scale x Assessment 3 -10.2 1.5 <.001
Scale x Assessment 4 -11.5 1.6 <.001
Scale x Assessment 5 -13.4 1.6 <.001

Abbreviations: GEE, generalized estimating equations.
@ Scale=Core factor T-score vs anxiety/somatization T-score (as reference scale).

55

509

459

404

35

Mean T-score

30

254

20 — anxiety/somatization subscale "’~..
==== core factor subscale S

159

T T T T T
1 2 3 4 5

Assessment

Figure 1. Core factor subscale T-scores vs anxiety/somatization subscale T-scores
at each assessment during acute electroconvulsive therapy (ECT). The symptom
severity was assessed using the 17-item Hamilton Depression Rating Scale
(HAMD-17) before ECT, after every 3 ECT treatments, and after the final ECT.



Table 3. Pearson Correlation Coefficient Matrix of the Measured Variables
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Core 1 Core 2 Core 3 Core 4 Core 5 Anxiety 1 Anxiety 2 Anxiety 3 Anxiety 4
Core 1 1.00
Core 2 0.41" 1.00
Core 3 0.26" 0.73" 1.00
Core 4 0.27* 0.54" 0.85" 1.00
Core 5 0.22 0.36" 0.68" 0.89" 1.00
Anxiety 1 0.36" 0.16 -0.02 -0.15 -0.21 1.00
Anxiety 2 0.18 0.52" 0.27" 0.04 -0.16 0.66" 1.00
Anxiety 3 0.20* 0.47" 0.50" 0.34" 0.07 0.46" 0.70" 1.00
Anxiety 4 0.17 0.31" 0.40" 0.47" 0.32* 0.36" 0.42" 0.64" 1.00
Anxiety 5 0.09 0.06 0.09 0.19 0.26* 0.54" 0.47" 0.51" 0.77"

Abbreviations: Core n = Core factor subscale scores at assessmentn,n=1, 2, 3,4, or 5. Anxiety n=Anxiety/somatization subscale scores at assessmentn,n=1,2, 3,4, or 5.

*P<.05,"™ P<.01.

Chi-square=30.204 df=24 p-value=.178
TLI=.976 CFI=.989 RMSEA=.047

.16 .55

40" 79

71 o TT
88** 85

Core subscale
Assessment 1

Core subscale Core subscale
Assessment 2 Assessment 3

: Core subscale Core subscale
Assessment 4 Assessment 5

36"

.29

Anxiety subscale
Assessment 1

Anxiety subscale Anxiety subscale
Assessment 2 62** Assessment 3

Anxiety subscale

Anxiety subscale
I 60**. Assessment 4 80** Assessment 5

68**

43 52

41 ' .59

Figure 2. The cross-lagged longitudinal model illustrates the reciprocal causal relationship between depression and anxiety over time and whether the depression
symptom relief predicts subsequent anxiety symptom improvement, and vice versa during acute electroconvulsive therapy (ECT). Rectangles represent the indices of
depression symptom severity and anxiety symptom severity. Circles with an e are called error terms (i.e., el-e8=error term), which represent the effect of unexplained
variation on the indices. Unidirectional arrows signify direct effects and bi-directional arrows represent correlations, *P<.05, *P<.01.

terms. The error term represents variance unexplained by inde-
pendent variables.

Discussion

The first finding of this study was that patients receiving ECT
had continual improvement over baseline in both depression
symptoms and anxiety symptoms, as seen at each assessment
(Table 1). These results indicate that ECT can be effective not
only in treating depression symptoms but also in treating anx-
iety symptoms. The second finding was that anxiety symptom
improvement lagged behind rather than paralleled depression
symptom improvement. Anxiety should therefore be regarded
as a distinctive domain in MDD patients. The third was that
there were reciprocal associations between anxiety symptoms
and depression symptoms during acute ECT. This confirms pre-
vious reports that MDD patients with high levels of anxiety are
associated with more severe depression (Joffe et al., 1993; Fava
et al., 2004; Wiethoff et al., 2010; Chan et al., 2012). However, the
correlations were weak to moderate.

The fourth was that higher levels of anxiety symptoms may
not predict greater depression symptoms at sequential time
points, and higher levels of depression symptoms are not as-
sociated with late severity of anxiety symptoms, except for se-
verity of depression symptoms at assessment 2. This indicates

that depression reduction may not definitely drive anxiety im-
provement. ECT may have a direct impact on anxiety symptoms.

We investigated the effects of ECT on depression symptoms
and anxiety symptoms for MDD patients using the core factor
subscale and anxiety/somatization subscale. Few studies have
examined the efficacy of ECT in MDD patients with concomitant
anxiety. The results of the current study indicate that the use of
the paired outcome criteria (core factor subscale and anxiety/
somatization subscale) provides a more relevant perspective of
the treatment outcome for these patients. This approach may be
useful for other ECT studies dealing with patients who have con-
comitant depression and anxiety. Our findings could help clin-
icians to understand the trajectories of depression and anxiety
changes across the acute electroconvulsive therapy. This was a
repeated measure study. The longitudinal follow-up data were
obtained from the same participants. The cross-lagged longitu-
dinal model can explore the underlying processes of reciprocal
causality between anxiety symptoms and depression symptoms
at various time points (e.g., to what extent earlier reduction in
depression symptoms drives subsequent relief in anxiety symp-
toms, and vice versa) (Blalock, 2007). However, several limita-
tions of this study should also be addressed. First, the patients
were not blinded to treatment nor was there a control group.
The effectiveness on anxiety may come from the anxiolytic
or sedative-hypnotic use. However, such medications may not
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improve the MDD’s core symptoms (Bech, 2001). Second, all the
participants were from a single psychiatric center. Independent
studies should replicate our research in other units to gener-
alize our results. Third, for SEM analysis, a minimum sample
of 100 has been suggested (Hoyle, 1995; Loehlin, 2004). The cur-
rent sample size (n=116) was therefore too small to perform
SEM analysis with many variables. There may be other models
with larger case numbers that would fit the data better. Fourth,
this trial used core factor subscale and anxiety/somatization
subscale to assess depression symptoms and anxiety symptoms,
respectively. Further study is required to explore whether using
other anxiety scales that are designed specially to measure the
severity anxiety in depressed patients (e.g., feeling keyed up or
tense, feeling restless, difficulty concentrating because of worry,
fear that something awful might happen, and feeling that one
might lose control) (Zimmerman et al., 2017) will yield different
results. Fifth, all participants were treated with bitemporal ECT.
Therefore, whether the present findings can be extrapolated
to those treated with bifrontal or right unilateral ECT requires
additional study. Additionally, 6 to 12 treatments are necessary
for most patients in usual clinical practice (APA, 2001; Kellner,
2012), but a patient with poor response after 12 treatments is
not likely to have a favorable response even after receiving more
ECT treatments (Waite and Easton, 2013). However, since the
rate and quality of response to ECT are highly individualized,
some patients may need as many as 20 treatments to obtain
maximal improvement (Mankad, 2010).

In conclusion, ECT demonstrated significant improvements
in depression symptoms and anxiety symptoms for MDD pa-
tients. Anxiety symptoms improved more slowly than did de-
pression symptoms during acute ECT. There was a bi-directional
association between anxiety symptoms and depression symp-
toms across the course of acute ECT. However, reduction in
depression symptoms did not definitely predict subsequent re-
duction in anxiety symptoms.
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