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Objective: The purpose of this study was
to evaluate the efficacy of continuation
ECT in depression.

Method: The authors used retrospective
chart review to identify 29 patients who
received continuation ECT plus long-term
antidepressant treatment after a positive
response to acute treatment with ECT for
a depressive episode (continuation ECT
group). A retrospective case-controlled
approach was used to ascertain a match-
ing group of 29 patients who received
long-term antidepressant treatment
alone after responding positively to acute
ECT (antidepressant-alone group). All 58
patients (46 with unipolar depression, 12
with bipolar disorder) had been chroni-
cally depressed before receiving acute
ECT. Data from medical records were ana-
lyzed by using survival analysis and pro-
portional hazards regression to deter-
mine outcome and risk factors.

Results: The mean duration of the fol-
low-up period for all patients was 3.9
years (5.4 years for the continuation ECT
patients and 2.4 years for the antidepres-
sant-alone patients). Outcome was signifi-
cantly better in the continuation ECT
group. The cumulative probability of sur-
viving without relapse or recurrence at 2
years was 93% for continuation ECT pa-
tients and 52% for antidepressant-alone
patients. At 5 years, survival declined to
73% for continuation ECT patients, but fell
to 18% for antidepressant-alone patients.
Mean survival times were 6.9 years for the
continuation ECT patients and 2.7 years
for the antidepressant-alone patients.

Conclusions: The f ind ings  prov ide
strong support for the efficacy of continu-
ation ECT plus long-term antidepressant
treatment in preventing relapse and re-
currence in chronically depressed pa-
tients who have responded to acute treat-
ment with ECT.

(Am J Psychiatry 2000; 157:1960–1965)

The efficacy of ECT is well established for the acute
treatment of depression, particularly in patients with very
severe symptoms, mood-congruent delusions, prominent
suicidality, and inanition and dehydration (1–5). Unfortu-
nately, this population of severely ill patients remains at
high risk for relapse and recurrence, even when adequate
extended pharmacotherapy is provided (6). The identifi-
cation of effective continuation and maintenance strate-
gies for these patients is a critical issue in the long-term
management of depression.

Continuation therapy is often narrowly defined as
treatment that occurs during the several months immedi-
ately after resolution of an acute episode of illness, with
the primary purpose of relapse prevention (7). Mainte-
nance therapy is sometimes differentiated as a more pro-
longed course of intervention, extending beyond contin-
uation therapy and used to prevent recurrence of the
illness (i.e., a new episode). In practice, the distinction be-
tween continuation therapy and maintenance therapy is
arbitrary (5); what is important is that continuation ther-
apy of some sort is necessary to prevent the return of de-
pressive symptoms, irrespective of whether ECT or anti-

depressant medications are used to treat an acute episode
of depression (8).

Although the practice of extended and long-term drug
therapy for depression has become standard, the use of
broadly defined continuation ECT has failed to gain gen-
eral acceptance (9). Proponents of continuation ECT ar-
gue that this approach represents an effective alternative
or adjunct to drug treatment in selected patients who are
at high risk of relapse. This group includes patients who
have demonstrated response of their acute episode to a
standard course of ECT and 1) have experienced an acute
episode that was refractory to drugs, 2) have relapsed dur-
ing long-term pharmacological treatment, or 3) have had
contraindications to long-term antidepressant or thymo-
leptic drug treatment (7, 10, 11). The published literature
on continuation ECT consists mainly of case reports (12–
15), naturalistic studies (8, 16), and retrospective case se-
ries (11, 17–20) of patients who clearly obtained benefit
from continuation ECT. We are aware of no prospective or
randomized studies, and only three reports have included
some form of controlled comparison, even if retrospective
(11, 16, 18).
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The present retrospective case-controlled study was un-
dertaken to evaluate the efficacy of continuation ECT plus
long-term antidepressant treatment versus long-term an-
tidepressant treatment alone in a large sample of patients
with severe chronic depression treated under naturalistic
conditions. Before beginning long-term treatment of any
sort, all patients had responded positively to a standard
course of ECT given for an acute episode of illness. Both
within- and between-subjects comparisons were used,
and outcome measures corresponded to those used in
previous reports (12). Clinical and demographic factors
were evaluated with respect to their ability to predict out-
come. On the basis of the published literature, we hypoth-
esized that continuation ECT combined with long-term
antidepressant treatment would be superior to standard
treatment with long-term antidepressants alone in these
severely ill patients.

Method

Patients

To determine patients’ eligibility for the study, we reviewed the
charts of all patients who received continuation ECT from April
1985 to July 1999 in the ECT Program at Butler Hospital, a univer-

sity-affiliated psychiatric facility in Providence, R.I. Continuation
ECT patients with a primary DSM-III, DSM-III-R, or DSM-IV axis
I diagnosis of either major depression (unipolar) or bipolar I or bi-
polar II disorder (most recent episode depressed) were enrolled
(continuation ECT group). Excluded were continuation ECT pa-
tients who 1) had severe concurrent medical illness, 2) had a pre-
existing nonaffective psychiatric illness, or 3) met criteria for
schizoaffective disorder. This protocol was reviewed by the Butler
Hospital institutional review board and judged to be exempt from
the requirement for written informed consent.

A comparison group consisting of patients given long-term an-
tidepressant treatment alone (antidepressant-alone group) was
matched to the continuation ECT group for age, gender, primary
axis I diagnosis, age at onset of depression, presence of comorbid
psychosis, and year during which the index course of acute ECT
was administered. Like the continuation ECT group, all patients
in the antidepressant-alone group had had a positive response to
acute treatment with ECT. Patients included in the antidepres-
sant-alone group were subjected to the same inclusion/exclusion
criteria as the continuation ECT patients. The patients in the an-
tidepressant-alone group had received four to 15 treatments of
acute ECT for their depressive episode. After acute ECT, these pa-
tients were continued or maintained with antidepressant medi-
cations alone, without additional ECT, for prevention of relapse
and recurrence.

Additional data on demographic and clinical characteristics
were abstracted from all patients’ charts. Additional demographic
characteristics included ethnicity, marital status, and employ-

TABLE 1. Demographic and Clinical Characteristics of Patients Who Responded to Acute Treatment With ECT and Then Re-
ceived Either Continuation ECT Plus Long-Term Antidepressant Treatment or Long-Term Antidepressant Treatment Alone

Variable
Patients Receiving

Continuation ECT (N=29)
Comparison 

Group (N=29) Analysis

N % N % χ2 df p

Female gender 26 89.7 24 82.8 0.58 1 n.s.
Caucasian ethnicity 29 100.0 28 96.6 1.02 1 n.s.
Employment 0.71 3 n.s.

None 6 20.7 3 10.3
Employed 5 17.2 6 20.7
Retired 13 44.8 13 44.8
Disabled 5 17.2 7 24.1

Marital status 1.29 4 n.s.
Never married 5 17.2 4 13.8
Married/cohabitant 14 48.3 15 51.7
Separated 0 0.0 1 3.4
Divorced 4 13.8 3 10.3
Widowed 6 20.7 6 20.7

Family history of depression 11 37.9 17 58.6 2.49 1 n.s.
Primary axis I diagnosis 1.93 1 n.s.

Major depression (unipolar) 24 82.8 22 75.9
Bipolar I/II (depressed) 5 17.2 7 24.1

Number of secondary axis I diagnoses 1.89 2 n.s.
None 17 58.6 18 62.1
One 9 31.0 6 20.7
Two or more 3 10.3 5 17.2

ECT electrode placement 0.09 2 n.s.
Unilateral 8 27.6 7 24.1
Bilateral 19 65.5 20 69.0
Crossover 2 6.9 2 6.9

Mean SD Mean SD t df p
Age (years)

At the time of the study 64.5 19.0 66.1 18.7 0.32 55 n.s.
At onset of depression 40.2 18.0 50.8 19.4 1.96 46 n.s.
At first ECT 51.0 18.2 59.9 17.2 1.40 30 n.s.
At index ECT 57.5 17.5 67.8 17.4 1.33 33 n.s.

Number of adequate antidepressant trials before index ECT 4.1 3.8 2.2 2.2 2.35 56 <0.03
Number of treatments during acute ECT 6.0 2.8 6.8 3.0 1.05 56 n.s.
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ment history. Ancillary clinical characteristics included second-
ary axis I diagnoses, any axis II diagnoses, bipolar versus unipolar
subtype, family history of affective disorder in first-degree rela-
tives, age at onset of depressive symptoms, age at first ECT, age at
index ECT, medications administered during the index depressive
episode (including number, duration of trials, and doses of anti-
depressants, neuroleptics, thymoleptics, and anxiolytics), num-
ber and duration of hospitalizations, and the use of psychother-
apy. Clinical information suggestive of greater severity (psychosis,
severe suicidality, and melancholia) (7, 16, 21) was noted. The
method of electrode placement (unilateral versus bilateral) and
mean seizure duration were determined.

A total of 58 patients were included in the study, 29 in the con-
tinuation ECT group and 29 in the antidepressant-alone compar-
ison group. The mean age of the continuation ECT patients at the
time of the study was 64.5 years (SD=19.0, range=29–91) and that
of the antidepressant-alone patients was 66.1 years (SD=18.7,
range=34–96). Both groups were predominantly (>80%) female
and appeared similar in terms of socioeconomic background and
ethnicity (Table 1).

After the course of acute ECT, 28 (96.6%) of 29 continuation
ECT patients and all of the antidepressant-alone patients were
managed with antidepressant medications. One continuation
ECT patient received no psychotropic medication during the
course of continuation ECT. A comparably broad range of agents
was used in both groups, including tricyclics (amitriptyline, clo-
mipramine, desipramine, doxepin, imipramine, nortriptyline),
heterocyclics (amoxapine, bupropion, venlafaxine), monoamine
oxidase inhibitors (phenelzine, tranylcypromine), selective sero-
tonin reuptake inhibitors (sertraline, fluoxetine, paroxetine), and
serotonin receptor antagonists (nefazodone, trazodone). Patients
with bipolar disorder in both groups received mood stabilizers
(carbamazepine, lithium, divalproex), and a similar proportion of
psychotic patients in both groups received neuroleptics. No pa-
tients with bipolar disorder were maintained with antidepres-
sants without a mood stabilizer. Drug doses were generally in ac-
cepted therapeutic ranges and were similar between treatment
groups.

ECT Treatment

ECT was administered by using a Mecta SR-1 (Mecta, Portland,
Ore.) brief-pulse, constant-current device. ECT duration was con-
sidered optimal if the seizure duration (determined by observable
tonic-clonic seizure) lasted 30–60 seconds. All ECT was given by a
single psychiatrist (M.J.F.), who adjusted the treatment frequency
on the basis of the patient’s clinical response. Patients generally
received ECT for acute episodes at a rate of two to three treat-
ments/week until a positive clinical response occurred, on the
basis of the consensus evaluation of M.J.F. and the referring psy-
chiatrist that the core depressive symptoms necessitating hospi-
tal admission were much or very much improved. The decision to
institute continuation ECT was similarly based on the clinical
consensus of M.J.F. and the referring psychiatrist that medication
maintenance alone was unlikely to be effective given the patient’s
history of treatment response and most recent clinical presenta-
tion. If the patient continued with ECT, treatments generally were
delivered weekly for the first month, every 2 weeks for the follow-
ing month, and then monthly.

Study Design and Methods

This retrospective study evaluated the efficacy of continuation
ECT by comparing the outcomes of patients who received this
treatment combined with long-term antidepressant treatment
(continuation ECT group) with those of matched comparison pa-
tients who received long-term antidepressant treatment alone
(antidepressant-alone group). Both groups had manifested a pos-
itive response to acute treatment with ECT just before entering

the period of long-term treatment under study. In addition, pa-
tients in the continuation ECT group were included in a mirror-
image comparison of their own clinical course during the time
period immediately preceding the index episode of illness versus
their course afterward.

Acute ECT was defined as a standard course of ECT adminis-
tered for the acute treatment of an index episode of depression.
The index ECT was the first treatment in the course of acute ECT,
and it served as the reference point for calculating the major out-
come variables and for the beginning of the survival analysis.
Continuation ECT was defined as ongoing ECT that was adminis-
tered after completion of the course of thrice weekly acute ECT,
beginning with the administration of ECT on a weekly or less fre-
quent basis.

The four outcome measures of primary interest were the prob-
ability of surviving without relapse or recurrence, the time to re-
lapse/recurrence, the frequency of hospitalization quotient, and
the hospital day quotient. Probability of survival and time to re-
lapse/recurrence were evaluated by using survival analysis, with
relapse/recurrence stringently defined as the reemergence of de-
pressive symptoms of sufficient severity to result in either rehos-
pitalization or a new course of acute ECT. Time was counted in
years from the date of the index ECT. Data from patients who did
not experience relapse or recurrence during the observation pe-
riod were censored. The mean duration of the observation period
for all patients was 3.9 years (SD=3.1) (for continuation ECT pa-
tients, mean=5.4 years, SD=3.1; for antidepressant-alone pa-
tients, mean=2.4 years, SD=2.4).

As described elsewhere (12), the frequency of hospitalization
quotient and hospital day quotient were used to quantify the clin-
ical history and functional status of each patient. Each variable
was computed for the observation period after index ECT and for
an equivalent time period preceding the index ECT. The fre-
quency of hospitalization quotient, reflecting the average num-
ber of hospital admissions per year, was calculated by dividing
the total number of admissions by the number of days in the ob-
servation period and multiplying the quotient by 365. The hospi-
tal day quotient, reflecting the average number of psychiatric in-
patient hospital days, was determined in a similar manner. Both
measures were calculated only for patients with an observation
period ≥6 months (periods of <6 months would have resulted in
artificially inflated quotients).

Statistical Analysis

Comparisons of clinical and demographic characteristics be-
tween groups were performed with t tests for continuous vari-
ables or contingency tables (chi-square or Fisher’s exact test) for
categorical variables. The Kaplan-Meier product-limit method
was used to estimate survival curves. Differences between the
continuation ECT and antidepressant-alone groups were evalu-
ated by using the Mantel-Cox test. The Cox proportional hazards
regression model was used to determine the significance of po-
tential risk factors for relapse/recurrence. All statistical tests were
two-tailed, with significance set at p<0.05. Analyses were per-
formed with SPSS, version 6.1 (22).

Results

Patient and Treatment Characteristics

Table 1 presents selected clinical and demographic
characteristics of the 58 patients involved in the study. In
general, patients in the continuation ECT and antidepres-
sant-alone groups appeared very similar in clinical and
demographic features. The single significant difference
between groups was the mean number of adequate medi-



Am J Psychiatry 157:12, December 2000 1963

GAGNÉ, FURMAN, CARPENTER, ET AL.

cation trials before the index ECT. (“Adequacy” was de-
fined as at least 4 weeks of treatment at a dose equal to the
manufacturer’s recommended minimum effective dose).
Patients in the continuation ECT group had received a
mean of 4.1 trials (SD=3.7), whereas the antidepressant-
alone patients had received 2.2 trials (SD=2.2) (t=2.36, df=
56, p<0.03).

The treatment parameters of the acute ECT given to the
continuation ECT and the antidepressant-alone patients
were also similar (Table 1). About two-thirds of the pa-
tients in each group received bilateral treatment. The
mean number of treatments during acute ECT did not dif-
fer significantly between groups. The mean seizure dura-
tion during the course of acute ECT was nearly identical
for both groups, with a pooled mean of 39.7 seconds (SD=
10.4). Mean seizure duration for the remainder of treat-
ments after the acute course in the continuation ECT pa-
tients was 44.7 seconds (SD=10.5).

Survival Analysis and Risk Factors

Figure 1, depicting the Kaplan-Meier survival curves for
continuation ECT and antidepressant-alone patients,
shows that outcome was superior for the continuation
ECT group. The cumulative probability of surviving with-
out relapse or recurrence at 2 years after index ECT was
93% for continuation ECT patients and 52% for antide-
pressant-alone patients. At 5 years, survival declined to
73% for continuation ECT patients, but fell to 18% for an-
tidepressant-alone patients. Between 5.5 and 7 years, sur-
vival appeared to drop substantially for the continuation
ECT patients, although it remained higher than that for
antidepressant-alone patients. Mean survival time for
continuation ECT patients was 6.9 years (SD=4.4) (95%
confidence interval [CI]=5.3–8.5 years), with a median of
6.6 years (SD=3.9) (95% CI=5.1–8.0 years). In contrast,
mean survival time for antidepressant-alone patients was
2.7 years (SD=2.5) (95% CI=1.7–3.6 years), with a median
of 2.2 years (SD=3.7) (95% CI=0.9–3.6 years).

Potential risk factors for relapse/recurrence, including
secondary axis I diagnoses, axis II diagnoses, bipolar versus
unipolar subtype, concomitant psychosis or melancholia,
prominent suicidality, number of adequate medication tri-
als before index ECT, and adjunctive psychotherapy after
acute ECT, were not statistically significant in analyses us-
ing proportional hazards regression.

Frequency of Hospitalization Quotient 
and Hospital Day Quotient

In the continuation ECT group, the frequency of hospi-
talization quotient was 3.4 (SD=6.6) before the index ECT
and 0.8 (SD=1.3) after the index ECT. The hospital day
quotient for this group was 57 (SD=112) before the index
ECT and 9 (SD=17) after the index ECT. In the antidepres-
sant-alone group, the preindex frequency of hospitaliza-
tion quotient was 1.2 (SD=1.2) and the postindex fre-
quency of hospitalization quotient was 1.2 (SD=1.0). The

preindex hospital day quotient for this group was 17 (SD=
15), and the postindex hospital day quotient was 13 (SD=
11). There were no statistically significant differences be-
tween the continuation ECT group and antidepressant-
alone group in the frequency of hospitalization quotient
or the hospital day quotient before or after the index ECT
or in the difference between the pre- and postindex quo-
tients. Similarly, there were no significant pre- versus
postindex differences in the frequency of hospitalization
quotient or the hospital day quotient within either group,
although both measures showed declines in the continua-
tion ECT group.

Discussion

In this sample of chronically depressed patients re-
sponding to a standard course of acute ECT, continuation
ECT in conjunction with long-term antidepressant treat-
ment resulted in a marked improvement in clinical out-
come. In comparison with rates of survival for patients
who received long-term antidepressant treatment alone,
rates of survival without relapse or recurrence for patients
who received continuation ECT and long-term antide-
pressant treatment were nearly doubled (93% versus 52%)
at 2 years and showed a fourfold increase (73% versus
18%) by 5 years. The mean time to relapse or recurrence
more than doubled in the continuation ECT group (6.9
years versus 2.7 years for the antidepressant-alone group).

Comparison patients were closely matched with contin-
uation ECT patients on standard demographic variables
(i.e., gender and age), as well as on clinical variables (i.e.,
primary axis I diagnosis, age at onset of depression, the
presence of comorbid psychosis), a treatment variable
(i.e., positive response to an index course of ECT), and a

FIGURE 1. Time to Relapse or Recurrence of Depression in
Patients Who Responded to Acute Treatment With ECT and
Then Received Either Continuation ECT Plus Long-Term An-
tidepressant Treatment or Long-Term Antidepressant
Treatment Alonea

a Mantel-Cox χ2=19.87, df=1, p<0.00005.
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temporal variable (i.e., year during which the index course
of acute ECT was administered). As a result, patients in
both groups appeared similar, as demonstrated by the lack
of significant differences between groups across a broad
array of clinical and treatment variables. The only signifi-
cant difference detected was the greater number of previ-
ous adequate antidepressant trials in the continuation
ECT group, suggesting that the depressive symptoms of
these patients were more refractory to pharmacotherapy.
However, neither this nor any other identified factor was
related to risk of relapse/recurrence.

The follow-up period in the present study lasted more
than 5 years for the continuation ECT patients, comparing
favorably with the results of previous studies of continua-
tion ECT that have employed a comparison group, none of
which extended beyond a 1-year follow-up (11, 16, 18). In
this regard, it is notable that survival rates for the continu-
ation ECT patients appeared to deteriorate appreciably
between 5.5 and 7 years. It is unclear whether this decline
represents a true clinical phenomenon or merely the di-
minished reliability of the right-hand tail of the survival
curve with smaller numbers of at-risk patients (23). For ex-
ample, although the survival curve in Figure 1 suggests
that all patients in both treatment groups eventually re-
lapsed, a marked preponderance of relapses (27 [93.1%] of
29 patients) occurred in the antidepressant-alone group;
11 (37.9%) of the 29 continuation ECT patients were cen-
sored before relapse.

In a previous study that also utilized survival analysis,
Schwarz et al. (18) detected no significant differences be-
tween continuation ECT patients and comparison pa-
tients. The lack of difference may have been due partly to
the relatively short (6-month) follow-up period employed
by those investigators. Surprisingly, hospitalization rates
and number of hospital days, as reflected by the frequency
of hospitalization quotient and hospital day quotient, re-
spectively, proved insensitive to the effects of continua-
tion ECT in between-groups comparisons in the present
study. This finding is in contrast to the significant findings
of other investigators who used these or analogous mea-
sures (3, 16, 21, 24). Although our findings for the mean
frequency of hospitalization quotient and mean hospital
day quotient were similar to those previously reported,
greater variance in our data precluded findings of statisti-
cally significant differences. Significant within-group de-
creases before and after continuation ECT were also not
demonstrable, even though mean changes were in the
predicted direction. Again, these results appeared to be
due to marked variability and artifacts related to the man-
ner in which the frequency of hospitalization quotient and
the hospital day quotient were computed for the time pe-
riod before the index ECT, even though efforts were made
to minimize such artifacts. In any case, these observations
underscore the importance of utilizing the more robust

survival analytic techniques in subsequent research on
continuation ECT.

The present findings must be considered in light of the
many caveats that apply to naturalistic, retrospective
studies. The sample size, although among the largest yet
reported on this topic, was still modest, resulting in lim-
ited power to detect possibly meaningful differences in
the clinical and demographic characteristics of the two
groups. Assignment of patients to treatment groups was
not random, and assessments of outcome were not blind
or prospectively systematic. Diagnostic and clinical data
were not derived from structured instruments and, even
though the medical records were relatively complete, de-
tailed information on patients’ clinical and functional
status over time was not available. The use of hospitaliza-
tion or initiation of a new course of acute ECT as mea-
sures of relapse/recurrence may have been overly strin-
gent, resulting in an underestimation of the true relapse/
recurrence rates. The relatively older age, female prepon-
derance, and Caucasian ethnicity of the study group limit
generalizability, as does the fact that all of the patients in
this study demonstrated a positive response to a standard
course of acute ECT before entering long-term treatment.
Finally, even though treatment groups were matched on
several clinical and demographic variables of obvious rel-
evance, it is possible that other key clinical or treatment
variables that were not subjected to matching or assess-
ment may have differed between groups and may have af-
fected outcome.

It is possible that the more favorable outcome of pa-
tients in the continuation ECT group was a result of nonbi-
ological and nonpharmacological aspects of the different
follow-up treatments. Patients who received continuation
ECT were required to have direct contact with clinicians at
least once a month to maintain treatment. If a continua-
tion ECT patient missed an appointment, the ECT staff at-
tempted to contact and reengage the patient. Such active
efforts to ensure compliance were probably less vigorous
for patients in the antidepressant-alone group. As a result,
continuation ECT patients may have benefited both from
the psychosocial support of additional contacts with treat-
ers and from an increased likelihood that the biological
treatment was actually being taken.

In summary, this study demonstrates that, in chroni-
cally depressed patients who have responded to an acute
course of ECT, continuation ECT in combination with an-
tidepressants is more effective than antidepressants alone
in preventing relapse and recurrence. Prospective re-
search currently underway should provide more definitive
data about the magnitude and duration of this effect, as
well as about relevant prognostic factors (25). In the
meantime, this study supports the continued judicious
use of this therapeutic approach in patients who have
failed to tolerate or benefit from long-term antidepressant
pharmacotherapy.
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