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Abstract
Introduction: Electroconvulsive therapy (ECT) is an effective treatment for patients 
with mood disorders and is most often used for treatment-resistant cases. This study 
aimed to examine the effectiveness of ECT in a real-world treatment sample in a 
Chinese psychiatric hospital which included both treatment-resistant and nontreat-
ment-resistant patients.
Methods: An observational study of symptom outcomes from admission to the time 
of discharge was conducted with 37 inpatients diagnosed with unipolar or bipo-
lar depression treated with ECT. Symptom severity was assessed with the 17-item 
Hamilton Rating Scales for Depression (HRSD-17) and treatment-resistance with the 
Maudsley Staging Model (MSM). Stratifying at the MSM median admission charac-
teristics and symptom change was compared between patients who were treatment-
resistant (n = 18) and who were not (n = 19). The outcome difference between groups 
was compared using analyses of covariance adjusted for baseline characteristics in-
cluding symptom severity, followed by linear regression to identify factors associated 
symptom improvement in the entire sample.
Results: The sample (n  =  37) showed moderate treatment-resistance 
(MSM = 7.30 ± 1.13) at admission and both groups received 8.3 ± 2 ECT sessions. The 
treatment-resistant group had a smaller proportion of bipolar patients and more se-
vere symptoms, but showed no significant difference from the nontreatment-resist-
ant group in HDRS-17 scores at the time of discharge (adjusted means = 6.23 ± 1.00 
vs. 5.94  ±  0.97, Partial η2  =  0.001, p  =  .845). Baseline symptom severity was the 
strongest correlate of reduction in HDRS-17 scores (β = 0.891, p < .001).
Conclusions: Symptom change with ECT in depression did not differ by level of treat-
ment-resistance but was greatest among those with more severe baseline symptoms. 
Correlates of ECT effectiveness should be further evaluated in stratified randomized 
trials.
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1  | INTRODUC TION

Electroconvulsive therapy (ECT) is widely believed to be the most 
efficacious treatment for depression (Mutz et al., 2019) and is used 
most often when antidepressant medications have failed to yield 
adequate clinical improvement (Lisanby,  2007), that is, in treat-
ment-resistant depression (TRD) defined as failure to respond to 
two or more adequate trials of antidepressant medications (Brown 
et al., 2019).

In December 2018, the Food and Drug Administration (FDA) re-
classified ECT machines as class II medical devices (Barton, 2018) and 
formally recommend use of ECT for patients with severe depression 
who are treatment-resistant or who require a rapid response due to 
the severity of their psychiatric or medical conditions (Barton, 2018). 
Most randomized controlled trials of ECT have focused on demon-
strating its efficacy in TRD (Kellner & Nordenskjold, 2019), and as a 
result little is known about its use in on-TRD cases.

In contrast to the FDA guidelines and community practice in the 
United States, Chinese guidelines on the use of ECT recommend 
its relatively flexible use in treating severe unipolar or bipolar de-
pression even before treatment-resistance is established. These 
guidelines recommend use of ECT in response to severe symptoms 
or serious suicidality (Zhou et al., 2017) in view of the fact that, re-
gardless of treatment-resistance, ECT works more rapidly than med-
ications (Spaans et al., 2015). These differences between guidelines 
are reflected in dramatically different rates of use with only 0.25% 
use of ECT in one large study in US (Wilkinson, Agbese, Leslie, & 
Rosenheck, 2018) as compared to 25.8% in China (Ma, Rosenheck, 
Fan, & He, 2019).

The US practice of using ECT primarily after other treatments 
have failed may be justified, if ECT is specifically beneficial only 
in treatment-resistant cases. On the other hand, it is possible that 
ECT is similarly effective in highly symptomatic patients for whom 
treatment-resistant has not been demonstrated, even though evi-
dence of such efficacy is currently lacking (Dudleston, 2019; Kellner 
et al., 2015; Kellner, Popeo, Pasculli, Briggs, & Gamss, 2012).

In view of the typically more restrictive use of ECT in the United 
States, data from Chinese hospitals in which ECT is used to treat 
both patients with demonstrated treatment-resistance and those 
with severe symptoms alone may be useful in comparing the effec-
tiveness of ECT in both kinds of patients. The present study uses 
data on patients treated with ECT in a large psychiatric hospital in 
Guangzhou, China to compare baseline characteristics and changes 
in symptom severity between admission and discharge among 
those with treatment-resistance, as demonstrated by the Maudsley 
Staging Model (Fekadu et al., 2009) and those with severe symptoms 
but without demonstrated treatment-resistance.

2  | METHODS

2.1 | Study design and participants

This observational, quasi-experimental study compared outcomes 
from the time of admission to the time of discharge among patients 
diagnosed with unipolar or bipolar depression during a clinically 
depressive phase who received ECT during a hospitalization at the 
Guangzhou Huiai Hospital.

The sample included 37 patients from the project examined "risk 
factors for a prolonged length of stay and readmission for patients 
with mental illness" (He et al., 2015) in which the data on ECT ef-
fectiveness have not been analyzed or published before. The study 
was conducted at Guangzhou Huiai Hospital, the largest psychiatric 
hospital in Guangdong Province, China, between February 2012 and 
October 2013. The clinical diagnoses of depression were confirmed 
by two experienced psychiatrists using ICD-10 criteria.

Treatment-resistance was measured by the Maudsley Staging 
Model (MSM, 2009) (Fekadu et  al.,  2009), which summarizes the 
level of TRD in a single score, varying between 3 and 15, and defines 
three ordinal categories of treatment-resistance: mild (scores = 3–6), 
moderate (scores  = 7–10), and severe (scores  = 11–15) (Ruhe, van 
Rooijen, Spijker, Peeters, & Schene, 2012). Since most patients in this 
sample received ECT for rapid response or suicidality and not on the 
basis of the number of treatment failures, we used the number of 
types of antidepressants the patient had ever taken as the indica-
tor of antidepressant failure and hence treatment-resistance in the 
MSM. Stratified by an MSM median of 7, 18 patients (49%) were 
identified as having treatment-resistant depression (TRD) while 19 
(51%) did not (non-TRD).

2.2 | ECT procedures

ECT treatments at Guangzhou Huiai Hospital are scheduled three 
times a week using the Mecta Spectrum 5000 device (Mecta Corp). 
After pre-oxygenation with 100% oxygen, propofol anesthesia (or 
etomidate if clinically indicated) is combined with the muscle re-
laxant suxamethonium, unless a change was required for clinical 
reasons in specific cases. Electrode placement is the standard bitem-
poral placement. After confirmation of complete muscle relaxation 
(cessation of pedal muscle fasciculation), a seizure is induced by giv-
ing patients constant-current brief pulse stimuli (0.5 ms pulse width, 
increased to 1.0  ms if clinically indicated). The treatment dose is 
calculated as age multiplied by 5 (mC) in the first ECT session (in-
creased to 1.5 or 2 times this figure if necessary to induce a sei-
zure). The stimulus parameters remain the same during the entire 
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ECT treatment course (targeted as 6–12 sessions); unless change is 
required for clinical reasons. ECT treatments are administered three 
times weekly until completion of the course of ECT treatment, the 
duration of which is determined by each patient's treatment team 
on clinical grounds, with the goal of achieving rapid substantial im-
provement. EEG monitoring is used to identify induction of seizures.

2.3 | Measures

Demographics included gender and age. Clinical characteristics 
included age at first onset, length of stay, duration of the current 
episode, suicidality (none, ideation, or attempt once), and number of 
ECT treatments.

The Hamilton Rating Scale for Depression-17 items (HRSD-17) 
(Hamilton,  1967) was used to assess the severity of depression 
symptoms and was administered by the treating clinician at admis-
sion and discharge. Ten HRSD items use a 5-point Likert scale re-
sponse format, ranging from 0 to 4 (0 = none, 1 = mild, 2 = moderate, 
3 = severe, and 4 = extremely severe) and seven use a three-category 
ordinal scale, ranging from 0 to 2 (0 = none, 1 = mild to moderate, 
and 2 = severe). The total score of the HRSD-17 reflects the severity 
of depression. Using the principal factor method (Shafer, 2006), four 
subscales of the HRSD-17 have been identified: anxiety, depression, 
insomnia, and somatic. The reliability and validity of the Chinese ver-
sion of HRSD-17 has been confirmed (Zheng et al., 1988) and it has 
been widely used both clinically and in clinical trials. The primary 
outcome measure in this study was the pre- to post-ECT change in 
HDRS-17 scores measured as a raw value change and as a percent-
age change. The secondary outcome measures were response and 
remission, defined, respectively, as a 50% reduction of the HRSD-17 
and an HRSD-17 score ≤ 7 (de Zwart, Jeronimus, & de Jonge, 2019).

2.4 | Statistical analysis

After the descriptive statistics based on the MSM for the full sam-
ple, the analysis proceeded in three stages. First, a comparison be-
tween TRD and non-TRD groups at admission was performed using 
chi-square tests for categorical variables, t test for the continuous 
variables, and the Mann–Whitney test for non-normally distributed 
variables. Given the exploratory nature of our study, the significant 
differences for each test were established at p < .05, 2-tailed.

Second, analysis of covariate (ANCOVA) was used to compare 
differences in HDRS-17 scores between TRD and non-TRD groups 
on the HRSD-17 and its subscales at the time of hospital discharge 
controlling for measures that were significantly different between 
groups at baseline. Least square means adjusted for baseline differ-
ences were computed and effect size differences were calculated 
using η2 (Richardson, 2011), from the ANCOVA. Eta squared is the 
proportion of the total variance that is attributed to an effect.

Finally, stepwise linear regression was used to evaluate pre-
dictors of the decrease in the HRSD-17 by value change and by 

percentage change. Independent variables in the model included de-
mographics, clinical characteristics, MSM score, and baseline HRSD-
17 score. Statistical analyses were performed using JASP 0.11.1 for 
Windows (An open-source project supported by the University of 
Amsterdam).

2.5 | Ethical statement

Not applicable.

3  | RESULTS

A total of 37 patients were evaluated with the Maudsley Staging 
Model showing a moderate average score (MSM = 7.30 ± 1.13) for 
treatment-resistance. All of the patients were in an acute episode 
stage, and most patients (78%) had been prescribed at least two dif-
ferent antidepressant medications. During the current episode, all 

TA B L E  1  Maudsley staging model assessment descriptive 
statistics for full sample

Maudsley staging method (MSM) n = 37

Current episode duration, n (%)

Acute (<12 months) 37 (100%)

Subacute (12–24 months) 0

Chronic (>2 years) 0

Failed treatments, n (%)a 

1–2 29 (78%)

3–4 8 (22%)

5–6 0

7–10 0

>10 0

Depression severity, n (%)b 

Mild 3 (8%)

Moderate 9 (24%)

Severe without psychosis 9 (24%)

Severe with psychosis 16 (43%)

Augmentation, yes, n (%) 37 (100%)

Previous ECT, yes, n (%) 2 (5%)

MSM score, Mean ± SD 7.30 ± 1.13

TRD cases (MSM score > 7), n (%)c  18 (49%)

Note: Augmentation, prescribed with psychotics, mood stabilizers, or 
benzodiazepines.
aThe number of types of antidepressants the patient had ever taken as 
the indicator of antidepressants failure. 
bDepression severity was classified by the total score of Hamilton 
Rating Scares for Depression-17 items (mild 8 ~ 17, moderate 18 ~ 26, 
severe 27 or more), and those with psychosis were severe cases 
according to ICD-10. 
cTreatment-resistant depression (TRD) versus Non-TRD cases were 
stratified by the MSM median (MSM = 7). 
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patients received some augmentation whether with antipsychotics, 
mood stabilizers, or benzodiazepines. A wide range of depression 
symptom severity was observed ranging from among mild (8%), to 
moderate (24%), to severe (68%). Few patients (5%) had received 
ECT, prior to the current hospitalization (Table 1).

The comparison of TRD and non-TRD patients showed the TRD 
group to have a significantly a greater percentage diagnosed with un-
ipolar depression, and more severe depressive symptoms at the time 
of admission (31.0 ± 4.1 vs. 23.4 ± 7.9, p < .001). The groups received 
virtually identical numbers of ECT treatments at 8.2 (Table 2). Before 
adjusting for baseline characteristics including depressive symptoms, 
the TRD group achieved a greater unadjusted decrease in HRSD-
17 scores value (24.7 ± 4.9 vs. 17.5 ± 8.6, p =  .004) but no greater 
percentage decline from baseline (p >  .05). Unadjusted comparison 
showed 95% of the sample responded to the treatment (50% symp-
tom improvement) and 65% achieved remission at discharge with no 
statistically significant difference between the groups (Table 2).

ANCOVA which did adjust for baseline symptoms showed no sig-
nificant differences between the groups on depression symptoms at 
discharge, on the HRSD-17 total score, or on any subscale (Partial 
η2 < 0.1, p > .05) (Table 3).

In contrast, the linear regression model indicated that HRSD-
17 decrease was significantly associated with baseline HRSD-17, 

in value (β  =  0.891, p  <  .001) and percentage change (β  =  0.371, 
p = .024), with MSM score and classification not included in the step-
wise models (Table 4).

4  | DISCUSSION

This observational study found no significant differences in the ad-
justed magnitude of reduction of depressive symptoms after ECT in 
more and less treatment-resistant patients diagnosed with depres-
sive mood disorders. More severe baseline depression symptoms 
predicted a greater benefit from ECT, reflecting greater regression to 
the mean, to some degree. Thus, in this study change in depressive 
symptoms following ECT did not significantly differ by treatment-
resistance as measured by the MSM raising the possibility, worthy of 
experimental evaluation, that ECT could be as effective in non-TRD 
patients as it is in those with TRD.

van Diermen et al. (2018) also investigated the potential role of 
the (MSM) in the prediction of ECT outcome and found that of 65 
patients who received ECT for a major depressive episode higher 
symptom levels and greater duration of illness were associated with 
greater response, but not past treatment failures, the usual way of 
identifying TRD.

n (%), Mean ± SD
Overall
n = 37

TRD
18 (49%)

Non-TRD
19 (51%) p

Gender, female 18 (49%) 11 (61%) 7 (39%) .140a

Age, years 26.8 ± 7.3 27.2 ± 8.7 26.5 ± 5.8 .794b

First onset age, years 23.1 ± 8.0 23.2 ± 8.7 22.9 ± 7.4 .903b

Current episode 
duration, month

3.0 ± 2.6 2.7 ± 2.4 3.4 ± 2.8 .259c

Length of stay, days 54.3 ± 31.4 62.8 ± 37.6 46.3 ± 22.2 .186c

Bipolar % (n) 19 (51%) 6 (32%) 13 (68%) .033a

Suicidality

None 13 (35%) 6 (33%) 7 (37%) .257a

Ideation 12 (32%) 4 (22%) 8 (42%)

Suicide attempt 12 (32%) 8 (44%) 4 (21%)

ECT sessions 8.3 ± 2.2 8.3 ± 2.3 8.3 ± 2.3 .925c

HRSD-17 at admission 27.1 ± 7.3 31.0 ± 4.1 23.4 ± 7.9 .001b

HRSD-17 at discharge 6.1 ± 3.6 6.3 ± 2.9 5.9 ± 4.2 .750b

HRSD-17 decrease 
(value)

21.0 ± 7.9 24.7 ± 4.9 17.5 ± 8.6 .004b

HRSD-17 decrease 
(percentage)

0.762±0.174 0.798±0.099 0.727±0.221 .220b

Responders 35 (95%) 18 (100%) 17 (90%) .157a

Remitters 24 (65%) 13 (72%) 11 (58%) .362a

Note: Treatment-resistant depression (TRD) versus no-TRD cases were stratified by the MSM 
median (MSM = 7). And differences were tested by using the chi-square testa, Student t testb, and 
Mann–Whitney testc.
Responders: at least 50% reduction of the HRSD-17. Remitters: an HRSD-17 score ≤ 7.
Abbreviations: HRSD-17, Hamilton Rating Scares for Depression-17 items; ECT, Electroconvulsive 
therapy.

TA B L E  2  Demographics, and clinical 
characteristics by TRD versus no-TRD 
group
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Despite the fact that the FDA mentioned “symptom severity” as 
well as “treatment-resistance” (Barton, 2018), as criteria for using ECT, 
most ECT in western countries is used as a last resort for patients 
with several pharmacological treatment failures (Dudleston,  2019; 
McDonald, Weiner, Fochtmann, & McCall,  2016). The underuse of 
ECT in western countries was recently reviewed (Read, Cunliffe, 
Jauhar, & McLoughlin,  2019; Sackeim,  2017; Slade, Jahn, Regenold, 
& Case, 2017), and it was suggested that its underuse may reflect its 
image as a symbol of coercion, repression or stigma and may contribute 
to denying some of the most seriously ill depressed patients one of 
the most effective treatments for their condition (Read et al., 2019). 
This perception may thus impede its use, thereby denying some pa-
tients to access to an effective treatment (Gazdag & Ungvari, 2019). 
As Keith Dudleston recently suggested, many inpatients with severe 
depression, who remain withdrawn and unresponsive, might improve 
substantially with ECT (Dudleston, 2019).

Kellner et al. (2012) identified three factors that the view as pre-
dicting benefit from ECT: severity of depressive symptoms, herita-
bility of depression, and episodic nature of the depression and used 
these characteristics as the basis for an “ECT Appropriateness Scale 
(EAS).” The severity of depressive symptoms in the current episode 
appears, from the present study, to be the most important factor of 
those included in the EAS. This study is distinctive in evaluating ECT 
in less treatment-resistant and less severely depressed patients who 
do not typically receive ECT or enter into ECT trials. It may be the 
first to empirically provide data supporting the use of ECT in patients 

without TRD as suggested by the EAS criteria recommend by Kellner 
et al.

4.1 | Limitations

Several methodological limitations of the current study must be 
acknowledged. First, the lack of randomized controls who did not 
receive ECT makes it difficult to unambiguously attribute symptom 
reductions to ECT since they could reflect similar levels of regres-
sion to the mean. Second, sample sizes were small; the data were 
from a single medical center; and all subjects were inpatients, thus 
limiting the generalizability of our findings. Third, some parameters 
related to ECT treatment (e.g., seizure quality, EEG seizure duration) 
and concomitant medication use were not available in the data set 
and could not be included in the analysis. In addition, since the pa-
tients reported in this study were substantially younger than those 
typically treated with ECT in Western countries, where average ages 
typically exceed 65 (Brus et  al.,  2017), the generalizability of our 
findings to other populations is unknown.

5  | CONCLUSION

Despite these limitations, this study of patients identified in a hos-
pital where ECT was far more commonly used than in most US 

TRD
n = 18

Non-TRD
n = 19 a Partial η2 F pb 

HRSD-17

Anxiety 2.14 ± 0.54 3.02 ± 0.52 0.035 1.197 .300

Depression 2.61 ± 0.50 2.00 ± 0.49 0.019 0.640 .429

Insomnia 0.55 ± 0.20 0.43 ± 0.19 0.005 0.172 .681

Somatic 0.64 ± 0.27 0.76 ± 0.26 0.003 0.095 .760

Total 6.23 ± 1.00 5.94 ± 0.97 0.001 0.035 .854

Abbreviations: ANCOVA, analysis of covariate; HRSD-17, Hamilton Rating Scares for 
Depression-17 items; TRD, treatment-resistant depression.
aPartial η2 is the proportion of the total variance that is attributed to an effect. 
bAdjusted for baseline HRSD-17 and the variable bipolar, df (TRD) = 1, df (error) = 33. 

TA B L E  3  ANCOVA of HRSD-17 at 
discharge by TRD versus Non-TRD (least 
square mean ± SE)

B SE β Sig. 95% CI

Model for decrease value

(Intercept) −4.763 2.299 .046 −9.430 −0.096

HRSD-17 at 
baseline

0.951 0.082 0.891 <.001 0.785 1.118

Model for decrease percentage

(Intercept) 0.524 0.104 <.001 0.313 0.735

HRSD-17 at 
baseline

0.009 0.004 0.371 .024 0.001 0.016

Abbreviations: CI, confidence interval; HRSD-17, Hamilton Rating Scares for Depression-17 items.

TA B L E  4  Stepwise Linear Regression 
for HRSD-17 outcomes
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hospitals suggests that ECT may be effective in patients with serious 
symptoms but who do not formally qualify as treatment resistant. 
These data deserve replication in randomized clinical trials and, if 
confirmed, further studies would be needed to identify the specific 
level of symptom severity level at which ECT becomes significantly 
beneficial.

ACKNOWLEDG MENTS
We want to acknowledge the patients' participation in the trial and 
contributions of all investigators. And we thank Bin Sun for helping 
on statistical analysis.

CONFLIC T OF INTERE S T
The authors declare no conflicts of interest.

AUTHOR CONTRIBUTION
HH, RR, and NF contributed to the conception and design of the 
work. BY and YM contributed to the collection, analysis, and in-
terpretation of data. YM drafted the manuscript revised by RR 
and HH. All authors provided the approval for publication of the 
manuscript.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available from 
the corresponding author upon reasonable request.

ORCID
Hongbo He   https://orcid.org/0000-0002-9595-8603 

R E FE R E N C E S
Barton, L. (2018). Neurological devices; reclassification of electrocon-

vulsive therapy devices; effective date of requirement for premarket 
approval for electroconvulsive therapy devices for certain specified in-
tended uses, Center for Devices and Radiological Health, Food and Drug 
Administration (0097–6326 (Print) 0097–6326).

Brown, S., Rittenbach, K., Cheung, S., McKean, G., MacMaster, F. P., & 
Clement, F. (2019). Current and common definitions of treatment-re-
sistant depression: Findings from a systematic review and qualitative 
interviews. Canadian Journal of Psychiatry, 64(6), 380–387. https://
doi.org/10.1177/07067​43719​828965

Brus, O., Cao, Y., Gustafsson, E., Hultén, M., Landen, M., 
Lundberg, J., … Nordenskjöld, A. (2017). Self-assessed remis-
sion rates after electroconvulsive therapy of depressive dis-
orders. Eur Psychiatry, 45, 154–160. https://doi.org/10.1016/j.
eurpsy.2017.06.015

deZwart, P. L., Jeronimus, B. F., & deJonge, P. (2019). Empirical evi-
dence for definitions of episode, remission, recovery, relapse and 
recurrence in depression: A systematic review. Epidemiology and 
Psychiatric Sciences, 28(5), 544–562. https://doi.org/10.1017/s2045​
79601​8000227

Dudleston, K. (2019). Electroconvulsive therapy: Lack of studies is not 
the same as lack of effect. BMJ, 364, l834. https://doi.org/10.1136/
bmj.l834

Fekadu, A., Wooderson, S., Donaldson, C., Markopoulou, K., Masterson, 
B., Poon, L., & Cleare, A. J. (2009). A multidimensional tool to quan-
tify treatment resistance in depression: The Maudsley staging 
method. Journal of Clinical Psychiatry, 70(2), 177–184. https://doi.
org/10.4088/jcp.08m04309

Gazdag, G., & Ungvari, G. S. (2019). Electroconvulsive therapy: 80 years 
old and still going strong. World Journal of Psychiatry, 9(1), 1–6. 
https://doi.org/10.5498/wjp.v9.i1.1

Hamilton, M. (1967). Development of a rating scale for primary depres-
sive illness. British Journal of Social and Clinical Psychology, 6(4), 278–
296. https://doi.org/10.1111/j.2044-8260.1967.tb005​30.x

He, H., Ning, Y., Rosenheck, R., Sun, B., Zhang, J., & Zhou, Y. (2015). 
Is severity of family burden a correlate of length of stay?Psychi-
atry Research, 230(1), 84–89. https://doi.org/10.1016/j.psych​
res.2015.08.024

Kellner, C. H., Kaicher, D. C., Banerjee, H., Knapp, R. G., Shapiro, R. J., 
Briggs, M. C., … Liebman, L. S. (2015). Depression severity in electro-
convulsive therapy (ECT) versus pharmacotherapy trials. The Journal 
of ECT, 31(1), 31–33. https://doi.org/10.1097/yct.00000​00000​
000135

Kellner, C. H., & Nordenskjold, A. (2019). "Treatment resistance" in 
electroconvulsive therapy (ECT) patients: Time to move on. Acta 
Psychiatrica Scandinavica, 140(5), 490–491. https://doi.org/10.1111/
acps.13091

Kellner, C. H., Popeo, D. M., Pasculli, R. M., Briggs, M. C., & Gamss, S. 
(2012). Appropriateness for electroconvulsive therapy (ECT) can be 
assessed on a three-item scale. Medical Hypotheses, 79(2), 204–206. 
https://doi.org/10.1016/j.mehy.2012.04.036

Lisanby, S. H. (2007). Electroconvulsive therapy for depression. New 
England Journal of Medicine, 357(19), 1939–1945. https://doi.
org/10.1056/NEJMc​t075234

Ma, Y., Rosenheck, R., Fan, N., & He, H. (2019). Rates and patient char-
acteristics of electroconvulsive therapy in china and comparisons 
with the United States. The Journal of ECT, 35(4), 251–257. https://
doi.org/10.1097/YCT.00000​00000​000589

McDonald, W. M., Weiner, R. D., Fochtmann, L. J., & McCall, W. V. 
(2016). The FDA and ECT. The Journal of ECT, 32(2), 75–77. https://
doi.org/10.1097/yct.00000​00000​000326

Mutz, J., Vipulananthan, V., Carter, B., Hurlemann, R., Fu, C. H. Y., & 
Young, A. H. (2019). Comparative efficacy and acceptability of 
non-surgical brain stimulation for the acute treatment of major 
depressive episodes in adults: Systematic review and network me-
ta-analysis. BMJ, 364, 1079. https://doi.org/10.1136/bmj.l1079

Read, J., Cunliffe, S., Jauhar, S., & McLoughlin, D. M. (2019). Should we 
stop using electroconvulsive therapy?BMJ, 364, k5233. https://doi.
org/10.1136/bmj.k5233

Richardson, J. T. E. (2011). Eta squared and partial eta squared as 
measures of effect size in educational research. Educational 
Research Review, 6(2), 135–147. https://doi.org/10.1016/j.
edurev.2010.12.001

Ruhe, H. G., vanRooijen, G., Spijker, J., Peeters, F. P., & Schene, A. H. 
(2012). Staging methods for treatment resistant depression. A 
systematic review. Journal of Affective Disorders, 137(1–3), 35–45. 
https://doi.org/10.1016/j.jad.2011.02.020

Sackeim, H. A. (2017). Modern electroconvulsive therapy: Vastly im-
proved yet greatly underused. JAMA Psychiatry, 74(8), 779–780. 
https://doi.org/10.1001/jamap​sychi​atry.2017.1670

Shafer, A. B. (2006). Meta-analysis of the factor structures of four de-
pression questionnaires: Beck, CES-D, Hamilton, and Zung. Journal 
of Clinical Psychology, 62(1), 123–146. https://doi.org/10.1002/
jclp.20213

Slade, E. P., Jahn, D. R., Regenold, W. T., & Case, B. G. (2017). Association 
of electroconvulsive therapy with psychiatric readmissions in US 
hospitals. JAMA Psychiatry, 74(8), 798–804. https://doi.org/10.1001/
jamap​sychi​atry.2017.1378

Spaans, H. P., Sienaert, P., Bouckaert, F., van denBerg, J. F., Verwijk, E., 
Kho, K. H., … Kok, R. M. (2015). Speed of remission in elderly pa-
tients with depression: Electroconvulsive therapy v. medication. 
British Journal of Psychiatry, 206(1), 67–71. https://doi.org/10.1192/
bjp.bp.114.148213

https://orcid.org/0000-0002-9595-8603
https://orcid.org/0000-0002-9595-8603
https://doi.org/10.1177/0706743719828965
https://doi.org/10.1177/0706743719828965
https://doi.org/10.1016/j.eurpsy.2017.06.015
https://doi.org/10.1016/j.eurpsy.2017.06.015
https://doi.org/10.1017/s2045796018000227
https://doi.org/10.1017/s2045796018000227
https://doi.org/10.1136/bmj.l834
https://doi.org/10.1136/bmj.l834
https://doi.org/10.4088/jcp.08m04309
https://doi.org/10.4088/jcp.08m04309
https://doi.org/10.5498/wjp.v9.i1.1
https://doi.org/10.1111/j.2044-8260.1967.tb00530.x
https://doi.org/10.1016/j.psychres.2015.08.024
https://doi.org/10.1016/j.psychres.2015.08.024
https://doi.org/10.1097/yct.0000000000000135
https://doi.org/10.1097/yct.0000000000000135
https://doi.org/10.1111/acps.13091
https://doi.org/10.1111/acps.13091
https://doi.org/10.1016/j.mehy.2012.04.036
https://doi.org/10.1056/NEJMct075234
https://doi.org/10.1056/NEJMct075234
https://doi.org/10.1097/YCT.0000000000000589
https://doi.org/10.1097/YCT.0000000000000589
https://doi.org/10.1097/yct.0000000000000326
https://doi.org/10.1097/yct.0000000000000326
https://doi.org/10.1136/bmj.l1079
https://doi.org/10.1136/bmj.k5233
https://doi.org/10.1136/bmj.k5233
https://doi.org/10.1016/j.edurev.2010.12.001
https://doi.org/10.1016/j.edurev.2010.12.001
https://doi.org/10.1016/j.jad.2011.02.020
https://doi.org/10.1001/jamapsychiatry.2017.1670
https://doi.org/10.1002/jclp.20213
https://doi.org/10.1002/jclp.20213
https://doi.org/10.1001/jamapsychiatry.2017.1378
https://doi.org/10.1001/jamapsychiatry.2017.1378
https://doi.org/10.1192/bjp.bp.114.148213
https://doi.org/10.1192/bjp.bp.114.148213


     |  7 of 7MA et al.

vanDiermen, L., Hebbrecht, K., Schrijvers, D., Sabbe, B. C. G., Fransen, 
E., & Birkenhager, T. K. (2018). The Maudsley Staging Method as pre-
dictor of electroconvulsive therapy effectiveness in depression. Acta 
Psychiatrica Scandinavica, 138(6), 605–614. https://doi.org/10.1111/
acps.12962

Wilkinson, S. T., Agbese, E., Leslie, D. L., & Rosenheck, R. A. (2018). 
Identifying recipients of electroconvulsive therapy: data from pri-
vately insured Americans. Psychiatric Services (Washington, D. C.), 
69(5), 542–548. https://doi.org/10.1176/appi.ps.20170​0364

Zheng, Y. P., Zhao, J. P., Phillips, M., Liu, J. B., Cai, M. F., Sun, S. Q., & 
Huang, M. F. (1988). Validity and reliability of the Chinese Hamilton 
depression rating scale. British Journal of Psychiatry, 152, 660–664. 
https://doi.org/10.1192/bjp.152.5.660

Zhou, X. D., Wang, J., Deng, W., Kong, Q. M., Wu, J. P., & Fang, Q. W. 
(2017). Chinese psychiatric experts consensus on electroconvulsive 
therapy, 2017. in Chinese. Clinical Focus, 10, 837–840.

How to cite this article: Ma Y, Rosenheck R, Ye B, Fan N, He H. 
Effectiveness of electroconvulsive therapy in patients with 
“less treatment-resistant” depression by the Maudsley Staging 
Model. Brain Behav. 2020;10:e01654. https://doi.org/10.1002/
brb3.1654

https://doi.org/10.1111/acps.12962
https://doi.org/10.1111/acps.12962
https://doi.org/10.1176/appi.ps.201700364
https://doi.org/10.1192/bjp.152.5.660
https://doi.org/10.1002/brb3.1654
https://doi.org/10.1002/brb3.1654

