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Antidepressant Monotherapy vs Sequential
Pharmacotherapy and Mindfulness-Based Cognitive
Therapy, or Placebo, for Relapse Prophylaxis
in Recurrent Depression
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Robert Cooke, MD; Lawrence Martin, MD; Richard Bloch, MA; Robert D. Levitan, MD

Context: Mindfulness-based cognitive therapy (MBCT)
is a group-based psychosocial intervention designed to
enhance self-management of prodromal symptoms as-
sociated with depressive relapse.

Objective: To compare rates of relapse in depressed pa-
tients in remission receiving MBCT against mainte-
nance antidepressant pharmacotherapy, the current stan-
dard of care.

Design: Patients who met remission criteria after 8
months of algorithm-informed antidepressant treat-
ment were randomized to receive maintenance antide-
pressant medication, MBCT, or placebo and were fol-
lowed up for 18 months.

Setting: Outpatient clinics at the Centre for Addiction
and Mental Health, Toronto, Ontario, Canada, and St Jo-
seph’s Healthcare, Hamilton, Ontario.

Participants: One hundred sixty patients aged 18 to 65
years meeting DSM-IV criteria for major depressive dis-
order with a minimum of 2 past episodes. Of these, 84
achieved remission (52.5%) and were assigned to 1 of
the 3 study conditions.

Interventions: Patients in remission discontinued their
antidepressants and attended 8 weekly group sessions of
MBCT, continued taking their therapeutic dose of anti-

depressant medication, or discontinued active medica-
tion and were switched to placebo.

Main Outcome Measure: Relapse was defined as a re-
turn, for at least 2 weeks, of symptoms sufficient to meet
the criteria for major depression on module A of the Struc-
tured Clinical Interview for DSM-IV.

Results: Intention-to-treat analyses showed a signifi-
cant interaction between the quality of acute-phase re-
mission and subsequent prevention of relapse in ran-
domized patients (P=.03). Among unstable remitters (1
or more Hamilton Rating Scale for Depression score �7
during remission), patients in both MBCT and mainte-
nance treatment showed a 73% decrease in hazard com-
pared with placebo (P=.03), whereas for stable remit-
ters (all Hamilton Rating Scale for Depression scores �7
during remission) there were no group differences in sur-
vival.

Conclusions: For depressed patients achieving stable or
unstable clinical remission, MBCT offers protection against
relapse/recurrence on a par with that of maintenance an-
tidepressant pharmacotherapy. Our data also highlight
the importance of maintaining at least 1 long-term ac-
tive treatment in unstable remitters.
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R ELAPSE AND RECURRENCE

after recovery from major
depressive disorder (MDD)
are common and debilitat-
ing outcomes that carry

enormous personal, familial, and societal
costs.1 Maintenance antidepressant mono-
therapy (M-ADM), the current standard
for depressive relapse prophylaxis,2 is ef-
fective as long as it is continued, but in
practice this plan is compromised by rates
of patient nonadherence that can reach
40%.3,4 Alternatives to long-term antide-

pressant monotherapy, especially those
that address mood outcomes in a broader
context of well-being, may appeal to pa-
tients wary of continued intervention.

One such approach involves the use of
sequenced, phase-specific depression treat-
ments within an envelope spanning both
acute-phase and postremission care.5 Such
models involve treating patients to remis-
sion pharmacologically and then provid-
ing psychotherapy aimed at preventing
relapse or recurrence by teaching affect
regulation and self-management skills to be
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used during recovery. Implicit in this approach is the view
that the mechanisms underlying the onset of a depressive
episode differ from those responsible for its return6 and
that unique interventions are required to address each. Pre-
vention outcomes from the sequential treatment of mood
disorders are largely supportive of the approach. Fava et
al7,8 reported lower relapse rates at 4-year follow-up and
fewer multiple relapses for patients in remission who dis-
continued medication and received cognitive behavioral
therapy compared with clinical management. Bockting et
al9 found that brief cognitive behavioral therapy, when
added to usual care and initiated after episode remission,
provided a significant protective effect during a 5-year pe-
riod compared with usual care alone.

Similar findings have been obtained with mindfulness-
based cognitive therapy (MBCT), a group intervention
designed to train recovered, recurrently depressed pa-
tients to disengage from dysphoria-activated depresso-
genic thinking that increases risk for relapse/
recurrence. In addition, MBCT’s emphasis on the daily
practice of health-enhancing behaviors such as medita-
tion or yoga is a positive incentive for the type of long-
term engagement required by any maintenance therapy.
To date, this intervention, designed to be suitable for pa-
tients achieving remission via antidepressant treatment,
has been evaluated in 3 randomized controlled trials, with
outcomes suggesting a 50% reduction in relapse for pa-
tients receiving MBCT compared with treatment as
usual10,11 or no difference in survival compared with main-
tenance pharmacotherapy.12

These data, while encouraging, do not address the fre-
quently encountered clinical scenario in which a pa-
tient in remission wishes, for reasons of preference,13 ad-
verse effect burden,14 or suitability (eg, pregnancy),15 to
discontinue antidepressant treatment but requires addi-
tional prophylactic care. Although previous studies have
enrolled patients who were already in remission, no study,
to our knowledge, has explicitly treated patients to re-
mission pharmacologically with the aim of testing MBCT’s
prevention effects directly after discontinuation against
active treatment or a placebo control. Addressing this
question would help determine MBCT’s generalizability
to real-world clinical settings and evaluate, more broadly,
the sequential staging through which both treatments are
delivered.

The present study was designed to test the relative ef-
ficacy of MBCT and M-ADM (vs placebo plus clinical man-
agement) for prevention of relapse or recurrence in pa-
tients with recurrent depression who have achieved
remission through antidepressant pharmacotherapy. We
predicted that both MBCT and M-ADM would offer ef-
fective protection when compared against placebo and
that the level of protection achieved by MBCT would not
differ from that provided by M-ADM.

METHODS

The study protocol was approved by institutional review boards
at the Centre for Addiction and Mental Health (CAMH),
Toronto, and St Joseph’s Healthcare, Hamilton. Participants pro-
vided written consent before engaging in any research activ-

ity. Subjects were recruited through clinical referrals, physi-
cian outreach, and media announcements describing the Mood
Disorders Clinics at CAMH and St Joseph’s. There were 2 study
phases. During the acute phase, all patients received open-
label, 2-step antidepressant pharmacotherapy according to the
Texas Medication Algorithm Project guidelines.16 Patients who
met the criteria for remission were treated for 5 additional
months and then randomly assigned to 1 of the 3 study arms.

Diagnostic eligibility for the study was determined by means
of the Structured Clinical Interview for DSM-IV diagnosis (Axis
I and II) (SCID).17,18 In addition, the first 17 items of the Hamil-
ton Rating Scale for Depression (HRSD)19 were used to deter-
mine whether the severity of depressive symptoms warranted
inclusion in the trial.

Inclusion criteria were as follows: (1) diagnosis of MDD ac-
cording to DSM-IV criteria, (2) a score of 16 or higher on the
HRSD, (3) 2 or more previous episodes of MDD (to ensure that
those randomized would have a minimum of 3 past episodes),
(4) age between 18 and 65 years, and (5) English speaking and
the ability to provide informed consent. Exclusion criteria were
as follows: (1) a current diagnosis of bipolar disorder, sub-
stance abuse disorder, schizophrenia, or borderline or antiso-
cial personality disorder; (2) a trial of electroconvulsive therapy
within the past 6 months; (3) depression secondary to a con-
current medical disorder; (4) current or planned pregnancy
within the 6 months of acute-phase treatment; and (5) current
practice of meditation more than once per week or yoga more
than twice per week.

A total of 478 patients were considered for the study and
262 were excluded. Diagnostic exclusions included 112 pa-
tients not meeting criteria for MDD or not scoring 16 or higher
at both the screen and baseline study visits, 14 patients with a
history of bipolar disorder, 33 patients with substance abuse
or dependence judged to require treatment, 3 patients with cur-
rent or past psychosis, 37 patients with another DSM-IV Axis I
disorder judged to require treatment in preference to the de-
pression, 23 patients with a DSM-IV Axis II disorder deemed
to be poorly suited to the treatments under investigation, 1 pa-
tient with suicide risk requiring immediate hospitalization, and
39 patients excluded for miscellaneous reasons. This left a fi-
nal sample of 216 patients eligible for acute treatment; of these,
22 were ruled out for medical reasons and 34 declined con-
sent, leaving a final sample of 160 patients who entered the open-
label study (Figure 1).

STUDY PHASES

Open Label, Acute Phase

All patients were treated with a 2-step, standardized mono-
therapy algorithm informed by the Texas Medication Algo-
rithm Project16 designed to maximize the likelihood of treat-
ment response. Patients in step 1 started treatment with
citalopram hydrobromide at a target dose of 20 mg that was
increased in 10-mg steps if needed to a maximum of 60 mg un-
til either response was achieved or dose-limiting adverse ef-
fects emerged. In patients who could not tolerate citalopram,
sertraline hydrochloride at 50 mg/d with 50-mg increments per
week was initiated with a target dose of at least 100 mg and a
maximum of 200 mg/d. Patients with documented failure of
selective serotonin reuptake inhibitors in this episode during
at least an 8-week trial were switched to a novel antidepres-
sant, either venlafaxine hydrochloride or mirtazapine, on the
basis of symptom profile and patient preference.

Patients started step 2 after no more than 24 hours of wash-
out following the taper of step 1 medication. Venlafaxine hy-
drochloride was started at 37.5 mg per day for 1 week, in-
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creased to 75 mg the next week and 150 mg (the minimum target
dose) the following week, and then increased in 75-mg incre-
ments until the patient showed a full response (HRSD score,
�8) or was unable to tolerate adverse effects (maximum of 375
mg). For patients who could not tolerate venlafaxine, mirtaza-
pine was started at 15 mg per day for 1 week and increased in
15-mg increments per week to a minimum target dose of 30
mg and a maximum of 45 mg on the basis of response and tol-
erability. Patients meeting criteria20 for treatment response (50%
reduction in HRSD score) and clinical remission (HRSD score,
�7 for 8 weeks) were treated for 5 additional months to en-
sure full remission. Among patients who achieved clinical re-
mission, 14 of 84 (17%) required a second treatment step. Pa-
tients who did not respond to or tolerate the treatment options
allowed in the protocol were withdrawn from the study and
offered treatment based on clinical profile and preference in
the respective Mood Disorders Clinic.

Medication was prepared by the pharmacy at CAMH ac-
cording to CAMH formulary standards and dispensed in blis-
ter packs containing patients’ daily dosage for the time be-
tween visits. Patients met with their study psychiatrist
biweekly for the first 8 weeks and monthly thereafter. Study
psychiatrists inquired about adherence during the interval be-
tween visits, and patients were asked to return unused pills.
Raters noted the number of unused pills on a medication dos-
age record form. Patients who had not taken at least 75% of
the prescribed dose in any 2-week period were considered to
be nonadherent.

Clinical Remission During the Acute Phase

Previous work has demonstrated that the quality of acute-
phase remission strongly influences the risk of subsequent re-
lapse.20 To examine this relationship across our 2 study phases,
we classified all remitters as having had either an unstable or a
stable remission according to the presence or absence of “symp-
tom flurries”21 during the approximately 5 months between ini-
tial remission and randomization. Patients who had a stable re-
mission were those who maintained an HRSD score of 7 or less
across this interval, whereas unstable remitters achieved the same
HRSD threshold but had occasional elevated scores across this
interval. These patients were considered to be in remission if
(1) their score subsequent to an elevation was 7 or less and (2)
the range of elevated scores fell between 8 and 14. This clas-
sification divided the entire sample in half (49% stable remit-
ters and 51% unstable remitters).

Double-blind/Single-blind
Maintenance Phase

After a minimum of 7 months’ clinical remission (8 weeks to
meet criteria and 5 months of additional treatment), patients
entered the maintenance phase, in which they were randomly
assigned to 1 of the 3 study arms: M-ADM, medication taper
plus MBCT, or medication taper plus placebo with clinical
management. Block randomization, with a block size of 4, was
performed at CAMH by an independent statistician using
computer-generated quasi-random numbers. Details of group
assignment were contained in sealed envelopes that were
opened by the statistician and communicated to the coordina-
tor once a patient was deemed suitable for study entry. Pa-
tients in the M-ADM condition remained on the same drug
regimen at the maximum tolerated and effective dose as out-
lined earlier. With respect to M-ADM and placebo, study psy-
chiatrists were blind to treatment assignment, whereas once
patients in MBCT completed their taper they no longer took
any pills. Patients in both the placebo and MBCT conditions
had their medication tapered gradually, during a 4-week pe-
riod, via placebo substitution and reduced pill count, respec-
tively, at the recommended rate for their specific medication
to minimize the risk of discontinuation syndrome.22,23 Pre-
scription of additional medication for sleep complaints or
anxiety symptoms was also permitted during this period (eg,
zopiclone and benzodiazepines). Study psychiatrists met with
patients biweekly for the first 4 weeks of both acute and main-
tenance treatment phases, then monthly for the next 3
months and bimonthly thereafter. Meeting frequency with
study psychiatrists was identical in all 3 conditions.

The MBCT was delivered according to the protocol de-
scribed by Segal et al.24 Patients attended 8 weekly group meet-
ings of 2 hours’ duration and a retreat day held between ses-
sions 6 and 7. In addition, an optional, monthly, 1-hour
mindfulness meditation class was offered throughout the main-
tenance phase. Mindfulness-based cognitive therapy is based
on empirical work showing that relapse is associated with the
reinstatement of automatic modes of thinking and feeling that
are characteristic of the depressed state25 (eg, rumination and
avoidance). By deliberately monitoring and observing their think-
ing patterns when they feel sad, patients develop skills in meta-
cognition or decentering that serve to render this type of au-
tomatic processing more accessible to effortful reflection.26,27

This is accomplished through daily homework exercises fea-
turing (1) guided (taped) awareness exercises directed at in-
creasing moment-by-moment nonjudgmental awareness of
bodily sensations, thoughts, and feelings; (2) accepting diffi-
culties with a stance of self-compassion; and (3) developing an
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Figure 1. Study flow of patients from screening to analysis. MBCT indicates
mindfulness-based cognitive therapy; MDD, major depressive disorder;
OHIP, Ontario Health Insurance Plan; and SCID, Structured Clinical Interview
for DSM-IV.
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“action plan” composed of strategies for responding to early
warning signs of relapse/recurrence. A key theme stressed
throughout the program is the transfer of these awareness skills
into patients’ everyday lives.

OUTCOME MEASURES

Patients were assessed by clinical evaluators blind to treat-
ment allocation at randomization, biweekly for the first 8 weeks,
monthly for the next 3 months, and bimonthly for the remain-
der of the 18-month maintenance phase.

The primary outcome measure was time to relapse/
recurrence of DSM-IV major depressive episode, using the de-
pression module of the SCID. Patients who scored 16 or higher
on the 17-item HRSD at a scheduled physician visit were re-
interviewed in a week’s time, and, if their scores were in the
same range, they were then assessed with the SCID to deter-
mine whether their level of symptoms met criteria for MDD.
The Quick Inventory of Depressive Symptomatology28 was also
administered. Patients were encouraged to call the clinic if they
were concerned that depressive symptoms were reemerging,
in which case an ad hoc assessment was scheduled as soon as
possible. If patients did not attend a scheduled visit or failed
to notify study staff when they began to experience new symp-
toms, they could be judged to have relapsed on the basis of the
Longitudinal Interval Follow-up Evaluation.29 Patients were
judged to have an episode of major depression if they had a
score of 16 or higher for 2 consecutive weeks at any time dur-
ing the maintenance phase and they met criteria on the SCID
depression module for that specific interval. All interviews were
audiotaped. Interviewers’ ratings of a subset of taped assess-
ments using the 17-item HRSD yielded an intraclass correla-
tion coefficient of 0.94 (n=18), and the reliability of the major
depressive episode diagnosis based on the SCID, in a subset of
taped interviews, yielded a � coefficient30 of 0.82 (n=22). Di-
agnoses were also confirmed by an experienced research psy-
chiatrist (R.D.L.).

DATA ANALYSIS

Tests of potential differences across study groups on demo-
graphic and clinical history variables were performed by means
of analysis of variance for continuous measures and Pearson
�2 for categorical variables. Where applicable, post hoc testing
for continuous variables was performed with the Tukey hon-
estly significant difference test. To examine whether receiving
preferred maintenance treatment was associated with relapse,
we assessed treatment preference via the Treatment Prefer-
ence Index Form.10 Survival curves and relapse rates testing the
main effect of intervention and potential effects of quality of
acute-phase remission and number of past episodes were esti-
mated by means of the Cox proportional hazards regression
model.31 Patients unavailable for follow-up and those who ac-
cessed nonstudy depression treatment without a documented
relapse or recurrence were treated as censored observations.
Survival rates for the 3 conditions were compared with the log-
rank test.

RESULTS

PATIENT FLOW AND DROPOUT

One hundred sixty patients enrolled in the open-label,
acute treatment phase. Of these, 50 failed to reach re-
mission, 16 withdrew participation, and 10 responded
but declined consent for moving to the next study phase.
During the maintenance phase, 18 patients dropped out
of the protocol: 7 from the M-ADM group, 5 from the
MBCT group, and 6 from the placebo group. Attrition
was evenly distributed across the 18-month follow-up in-
terval, with 50% of dropouts occurring by the ninth
month. Some patients missed 1 or more physician visits
but did complete the Longitudinal Interval Follow-up

Table 1. Baseline Characteristics

Variable
Whole Sample

(N=160)
Randomized

(n=84)
Nonrandomized

(n=76)

HRSD score at entry, mean (SD) 19.4 (3.5) 19.1 (3.1) 19.7 (3.9)
HRSD score at randomization, mean (SD) NA 2.8 (2.8) NA
QIDS score at entry, mean (SD) 14.5 (3.9) 14.0 (4.0) 15.3 (3.8)a

QIDS score at randomization, mean (SD) NA 3.11 (2.13) NA
Female, No. (%) 93 (58) 53 (63) 40 (53)
White, No. (%) 128 (80) 66 (79) 62 (82)
Age, mean (SD), y 44 (11) 44 (11) 45 (12)
Married/cohabitating, No. (%) 64 (40) 32 (38) 32 (42)
Employed, No. (%) 107 (67) 60 (72) 46 (61)
Age at first onset, mean (SD), y 31 (12.3) 31 (11.6) 31 (13.3)
No. of previous episodes, mean (SD) 4.3 (3.5) 4.7 (2.3) 3.9 (4.6)
Duration of current episode, mean (SD), wk 100 (128.8) 83 (101.6) 119 (151.0)
Days in acute phase, mean (SD) 188.0 (85.9) 233.3 (63.8) 138 (79.2)b

Days to reach remission, mean (SD) NA 79.9 (56.8) NA
Days in remission, mean (SD) NA 153.4 (37.3) NA
History of previous antidepressant use, No. (%) 86 (54) 46 (55) 40 (52)
History of psychiatric hospitalization, No. (%) 13 (8) 6 (7) 7 (9)
Any Axis I comorbidity, No. (%) 60 (38) 28 (33) 32 (42)
History of substance abuse/dependence, No. (%) 14 (9) 5 (6) 9 (12)
Any Axis II comorbidity, No. (%) 62 (39) 31 (37) 31 (41)

Abbreviations: HRSD, Hamilton Rating Scale for Depression; NA, not applicable; QIDS, Quick Inventory of Depressive Symptomatology.
aP=.02, randomized vs nonrandomized patients.
bP� .001, randomized vs nonrandomized patients.
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Evaluation interviews at subsequent meetings. There-
fore, complete information was available on 64 (76%) of
the 84 patients who entered remission.

DEMOGRAPHIC AND CLINICAL
CHARACTERISTICS

Patients in the overall sample had a mean (SD) age at study
entry of 44 (11) years, and 93 (58%) of the sample was
female, with 32 (20%) self-identified as a member of an
ethnic/racial minority group. Differences on baseline
demographic and clinical history variables between clini-
cal remitters and patients who were not randomized are
shown in Table 1. As expected, randomized patients
showed significant decreases from pretreatment to post-
treatment scores on the HRSD (P� .001) and the Quick
Inventory of Depressive Symptomatology (P� .001). Non-
randomized patients had higher Quick Inventory of De-
pressive Symptomatology scores (P=.046) and spent fewer
days in the acute phase (P� .001) than remitters. Dur-
ing open-label, acute-phase treatment, 43 patients (51%)
were classified as unstable remitters, whereas 41 (49%)
met criteria for stable remission, essentially dividing the
remitter sample in half. As shown in Table 2, unstable
remitters had higher HRSD scores (P=.03), spent more
days in the acute phase (P=.02), and spent more days in
remission than stable remitters (P=.03), but interest-
ingly, there was no difference in the time taken by each
group to reach remission. Table 3 shows that there were
no differences in baseline characteristics between the 3
prevention arms, with the only exception being a greater
percentage of Axis II comorbidity in the MBCT arm
(P=.02, MBCT vs M-ADM and placebo).

PRELIMINARY ANALYSES

Patients were asked at study entry to indicate which con-
dition they would prefer being assigned to in the main-
tenance phase. An analysis was performed by �2 on re-
sponses from 70 of the 84 randomized patients who
completed the Treatment Preference Index Form. Of these,
23 (33%) stated a preference for medication during the
maintenance phase, 35 (50%) stated a preference to re-
ceive MBCT, 1 (1%) stated a preference for placebo, and
11 (16%) stated no preference. Analyses by �2 showed
no significant difference in relapse rate between matched
(12 of 19, or 63% relapse) and mismatched (20 of 40, or
50% relapse) patients, suggesting no effect of prefer-
ence matching on the key outcome measure.

Of the 3 MBCT therapists, 2 were PhD-level psycholo-
gists (including P.B.) and 1 a master’s-level social worker,
each of whom had attended a 7-day residential training
workshop with one of us (Z.V.S.) and taught the MBCT
program in their respective clinical workplaces. All MBCT
group sessions were videotaped, and therapist perfor-
mance was monitored by means of the Mindfulness-
Based Cognitive Therapy Adherence Scale,32 a 17-item
scale describing specific mindfulness exercises and cog-
nitive therapy content. Scores range from 0 to 2 for each
item describing one of the therapeutic tasks included in
the protocol (0, no evidence for item; 1, slight evidence;
and 2, definite evidence). A rating of 0 on any item in-
dicates unsatisfactory performance and calls for specific
supervisory intervention. Across all groups, study pa-
tients attended an average of 6 of the 8 weekly MBCT
sessions. An independent rater viewed all MBCT ses-
sions and rated them for treatment adherence. His score

Table 2. Baseline Characteristics of Clinical Remitters

Variable

Remission

Stable
(n=41)

Unstable
(n=43)

HRSD score at entry, mean (SD) 18.7 (3.2) 19.5 (2.9)
HRSD score at randomization, mean (SD) 2.12 (2.3) 3.42 (3.0)a

QIDS score at entry, mean (SD) 13.6 (4.4) 14.4 (3.7)
QIDS score at randomization, mean (SD) 2.8 (2.2) 3.4 (2.0)
Female, No. (%) 24 (59) 29 (67)
White, No. (%) 30 (73) 36 (84)
Age, mean (SD), y 44 (11.6) 44 (10.4)
Married/cohabitating, No. (%) 18 (44) 14 (33)
Employed, No. (%) 26 (65) 34 (79)
Age at first onset, mean (SD), y 33 (11.4) 29 (11.6)
No. of previous episodes, mean (SD) 4.9 (2.6) 4.6 (2.0)
Duration of current episode, mean (SD), wk 63.3 (84.2) 100.3 (113.3)
Days in acute phase, mean (SD) 217.1 (56.9) 248.8 (66.9)a

Days to reach remission, mean (SD) 72.7 (51.8) 86.8 (61.1)
Days in remission, mean (SD) 144.4 (32.7) 162.0 (39.7)a

History of previous antidepressant use, No. (%) 18 (45) 28 (65)
History of psychiatric hospitalization, No. (%) 4 (10) 2 (5)
Any Axis I comorbidity, No. (%) 16 (39) 12 (28)
History of substance abuse/dependence, No. (%) 4 (10) 1 (2)
Any Axis II comorbidity, No. (%) 15 (37) 16 (37)

Abbreviations: HRSD, Hamilton Rating Scale for Depression; QIDS, Quick Inventory of Depressive Symptomatology.
aP� .05.
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of 1.8 indicated that adherence was very good across all
groups.

Study psychiatrists were trained by one of us (T.Y.)
in accordance with the manual used in the Treatment of
Depression Collaborative Research Program.33 Pharma-
cotherapy sessions were 20 minutes long and empha-
sized both medication management (education, dosage
adjustment, dosage scheduling, and side effects) and clini-
cal management (discussion of functionality, support, and
limited advice). Psychotherapeutic strategies, especially
cognitive behavioral therapy techniques, were prohib-
ited. Monthly and informal consultation continued
throughout the study to address any issues that arose as
a result of pharmacologic treatment.

RELAPSE

In the intention-to-treat sample, the model we used to
test the association between predictors of interest and the
hazard of relapse included separate terms for the num-
ber of past depressive episodes, treatment group, qual-
ity of remission, and interaction of treatment group �
quality of remission. The overall model was significant
(�2

6=13.70, P=.03), and there was a significant interac-
tion between the quality of acute-phase remission (stable
or unstable) and treatment group (�2

2=7.27, P=.03) but
no main effects for treatment group (�2

2=0.84, P=.66; re-
lapse rates: MBCT, 38%; M-ADM, 46%; placebo, 60%)
or quality of acute-phase remission (�2

1=2.40, P=.12; re-
lapse rates: unstable remitters, 42%; stable remitters, 56%).
As shown in Figure 2, for unstable remitters, MBCT re-
duced the risk for subsequent relapse relative to pla-
cebo (�2

1=6.01, P=.01), as did M-ADM (�2
1=4.55, P=.03).

The protective effects of MBCT and M-ADM did not dif-
fer (�2

1=1.07, P=.93). Relapse rates were 27% for M-
ADM, 28% for MBCT, and 71% for placebo. Hazard ra-
tios were calculated between placebo and each of the
active treatments. Exposure to MBCT was associated
with a hazard ratio for subsequent relapse of 0.26 (95%
confidence interval [CI], 0.09-0.79) relative to placebo,
which means that MBCT reduced risk by 74%. Mainte-
nance antidepressant pharmacotherapy was associated
with a hazard ratio of 0.24 (95% CI, 0.07-0.89), indicat-
ing a 76% reduction in risk relative to placebo. The haz-
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Figure 2. Cumulative proportion of unstable remitters who survived without
relapse during maintenance/follow-up. M-ADM indicates maintenance
antidepressant monotherapy; MBCT, mindfulness-based cognitive therapy;
and Pla�Clin, placebo plus clinical management.

Table 3. Baseline Characteristics of Treatment Groups

Variable
M-ADM
(n=28)

MBCT
(n=26)

Pla�Clin
(n=30)

HRSD score at entry, mean (SD) 19.2 (3.0) 18.9 (3.5) 19.2 (2.8)
HRSD score at randomization, mean (SD) 2.0 (2.3) 3.0 (2.8) 3.3 (3.0)
QIDS score at entry, mean (SD) 14.3 (4.6) 13.6 (3.7) 14.1 (3.9)
QIDS score at randomization, mean (SD) 3.0 (1.7) 3.4 (2.4) 2.9 (2.3)
Unstable remission in acute phase, No. 11 18 14
Stable remission in acute phase, No. 17 8 16
Female, No. (%) 20 (71) 13 (50) 20 (67)
White, No. (%) 24 (86) 19 (73) 23 (77)
Age, mean (SD), y 45.8 (11.4) 44.8 (9.4) 41.9 (11.6)
Married/cohabitating, No. (%) 10 (36) 10 (39) 12 (40)
Employed, No. (%) 22 (79) 20 (77) 18 (62)
Age at first onset, mean (SD), y 34.6 (12.7) 28.78 (10.0) 29.9 (11.3)
No. of previous episodes, mean (SD) 4.9 (2.6) 4.5 (2.2) 4.8 (2.1)
Duration of current episode, mean (SD), wk 80.7 (111.6) 102.6 (92.2) 67.8 (101.1)
Days in acute phase, mean (SD) 231.4 (59.7) 228.0 (52.6) 239.7 (34.2)
Days to reach remission, mean (SD) 80.1 (60.0) 68.1 (51.9) 90.0 (57.8)
Days in remission, mean (SD) 151.3 (31.7) 160.0 (34.2) 149.7 (44.5)
History of previous antidepressant use, No. (%) 17 (61) 14 (54) 15 (52)
History of psychiatric hospitalization, No. (%) 2 (7) 1 (4) 3 (10)
Any Axis I comorbidity, No. (%) 11 (39) 9 (35) 8 (27)
History of substance abuse/dependence, No. (%) 1 (4) 1 (4) 3 (10)
Any Axis II comorbidity, No. (%) 5 (18) 15 (58) 11 (37)a

Abbreviations: HRSD, Hamilton Rating Scale for Depression; M-ADM, maintenance antidepressant monotherapy; MBCT, mindfulness-based cognitive therapy;
Pla�Clin, placebo plus clinical management; QIDS, Quick Inventory of Depressive Symptomatology.

aP=.02.
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ard associated with the comparison of MBCT with
M-ADM was 1.07 (95% CI, 0.25-4.49), indicating no
change in risk status.

For stable remitters, there was no difference between
the treatments in relapse rates (Figure 3). In reducing
risk for subsequent relapse, MBCT did not differ from
placebo (�2

1= 0.73, P = .39) and neither did M-ADM
(�2

1=0.47, P=.49). In patients showing a stable remis-
sion, MBCT and M-ADM did not differ in their effects
(�2

1=0.08, P=.77). Relapse rates were 59% for M-ADM,
62% for MBCT, and 50% for placebo.

Examining the combined outcomes of patients receiv-
ing any active treatment compared with placebo, we found
that the overall model was significant (�2

4=13.70, P=.009)
and that the interaction between the quality of acute-
phase remission and the type of prevention treatment pa-
tients received was also significant (�2

1=7.23, P=.007).
For patients with an unstable remission during the acute
phase, active treatment during the maintenance phase re-
duced the risk for subsequent relapse relative to pla-
cebo (�2

1=8.26, P=.004). Relapse rates were 28% for ac-
tive treatment and 71% for placebo. Previous exposure
to active treatment was associated with a hazard ratio of
0.25 (95% CI, 0.10-0.65). In sum, these data suggest that
providing a long-term active treatment to unstable re-
mitters allowed them to maintain their treatment gains
over time, a finding previously reported in studies of pa-
tients with residual symptoms.8 Surprisingly, for stable
remitters, there was no difference in relapse rates be-
tween active treatment and placebo (�2

1=0.74, P=.39). Re-
lapse rates were 60.5% for active treatment and 50% for
placebo.

As has been reported previously,34 the number of past
depressive episodes at study entry was a significant pre-
dictor of relapse during the maintenance phase in analy-
ses with either MBCT and M-ADM examined singly
(�2

1=5.55, P=.02) or combined (�2
1=5.51, P=.02). Each

additional episode of depression was associated with a
16% increase in hazard (hazard ratio, 1.15; 95% CI, 1.02-
1.30). Inclusion of past depressive episodes in the larger

statistical model did not alter the pattern of results re-
ported herein.

COMMENT

Naturalistic studies of depressed outpatients suggest that
many will stop medication prematurely on their own de-
spite recommendations for continuation.4 Another group
of patients may be unsuitable for long-term antidepres-
sant treatment because of emergent clinical issues, such as
pregnancy or drug interactions.5,15,35 We studied a preven-
tive MBCT intervention in recurrently depressed patients
who discontinued antidepressant medication after achiev-
ing full remission and compared their long-term out-
comes with the outcomes of those who continued taking
medication or received placebo. Our findings indicated that
the quality of remission achieved during the acute-phase
interacted with the type of prevention treatment patients
received to determine relapse outcomes during the subse-
quent maintenance phase. For patients whose acute phase
remission was marked by periodic symptom flurries,20,21

discontinuing M-ADM and receiving MBCT or continu-
ing with M-ADM significantly lowered relapse/recurrence
risk compared with discontinuation to placebo. These re-
sults are in accord with previous reports that the temporal
features of remission or the presence of residual symp-
toms are correlated with poorer acute- and maintenance-
phase outcomes36,37 and that reduction of this risk with tar-
geted treatment is beneficial.34,38,39 Of note, in this group
of patients in need of continued intervention, MBCT and
M-ADM were equally effective.

Surprisingly, for patients whose acute-phase remis-
sion was stable, there was no differential effect on sur-
vival between the treatments we studied. Although the
50% relapse/recurrence rate in the placebo group is in
line with other studies in which antidepressants were dis-
continued after continuation treatment (eg, Keller et al,40

47.3%; Montgomery et al,41 55%), the protective effects
of active treatment were smaller. There is no obvious
mechanism to account for this finding. We found no dif-
ferences on a post hoc analysis of demographic and clini-
cal characteristics of stable and unstable remitters, and
other studies reporting results for patients randomized
after a sustained period of remission are lacking. One
speculation is that, in the acute phase of treatment, at least
some individuals who achieved a rapid and sustained re-
sponse were in fact responding to the supportive, non-
specific aspects of treatment rather than the pharmaco-
logic properties of the medication.42 If they were
responsive only to the supportive aspects of the proto-
col, one might expect such individuals to show no dif-
ference in relapse rates by treatment condition in the 18-
month follow-up phase, as was in fact the case. Ultimately,
because our study was not designed to capture such ef-
fects, future work is needed to test this and other hy-
potheses related to the quality of acute-phase remission
and prevention effects more directly.

Despite its growing evidence base, exactly how MBCT
exerts its preventive effect is not fully understood. Be-
cause the daily practice of mindfulness invariably cues
exposure to negative emotions, patients learn how to un-
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Figure 3. Cumulative proportion of stable remitters who survived without
relapse during maintenance/follow-up. M-ADM indicates maintenance
antidepressant monotherapy; MBCT, mindfulness-based cognitive therapy;
and Pla�Clin, placebo plus clinical management.
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couple their habitual responses to dysphoria-triggering
cues26,43 in favor of responses informed by a metacogni-
tive relationship to the very same mental contents. Data
on the neural changes associated with mindfulness train-
ing support this view. Mindfulness practitioners dem-
onstrated less neural reactivity to sadness provocation rela-
tive to a group of novices, as seen via both reduced
activation of posterior cortical midline structures and re-
duced suppression of right viscerosomatic networks, such
as the insula and right lateral prefrontal cortex.27 Re-
duced suppression in the insula and subgenual anterior
cingulate cortex have also been observed in depressed
patients treated with cognitive therapy44 and may point
to a common locus of effect.45 The affect regulation af-
forded by these growing capacities may make it easier for
patients to adopt lifestyle and behavioral strategies that
support recovery, a sine qua non of any effective main-
tenance treatment.

This study had a number of limitations. Reporting a
lack of difference between M-ADM and MBCT in both
stable and unstable remitters raises the risk of type II er-
ror, in which, because of low power, an important effect
may be missed. One way to address this involves calcu-
lating E,46 the expected number of relapse events re-
quired to replicate the reported hazard ratios for the com-
parisons between M-ADM and MBCT. The analysis
showed that in both stable and unstable groups, detect-
ing hazard ratios different from 1.0 would require ex-
tremely large samples (�1000). This suggests that the
lack of significance between M-ADM and MBCT is less
likely attributable to undersampling and more likely due
to a very small measured effect.

As with any long-term treatment study, there is a pos-
sibility for bias through differential retention of patients,
duration of follow-up,47 and the focus on relapse, rather
than other measures of depression burden, as our main
index.48 Only slightly more than half of the patients ini-
tially enrolled were eligible for randomization into the
maintenance phase, mostly because of nonresponse but
also because, once having achieved remission, some de-
clined to move into the maintenance phase. In addition,
our exclusion of patients with depression secondary to a
medical illness may have narrowed the patient pool we
studied and reduced the generalizability of our findings.

Our data highlight the importance of maintaining at
least one active long-term treatment in recurrently de-
pressed patients whose remission is unstable. For those
unwilling or unable to tolerate maintenance antidepres-
sant treatment, MBCT offers equal protection from re-
lapse during an 18-month period.

Submitted for Publication: February 5, 2010; final re-
vision received May 6, 2010; accepted June 28, 2010.
Correspondence: Zindel V. Segal, PhD, Centre for Ad-
diction and Mental Health, 250 College St, Toronto,
ON M5T 1R8, Canada (zindel_segal@camh.net).
Financial Disclosure: None reported.
Funding/Support: This study was funded by grant
R01 066992 (Dr Segal) from the National Institute of Men-
tal Health.
Previous Presentation: This study was presented in part
at the 43rd Annual Meeting of the Association for Be-

havioural and Cognitive Therapies; November 20, 2009;
New York, New York.
Additional Contributions: We thank the following col-
leagues for contributing to this research. Shelly Ferris,
MA, Kate Szacun-Shimizu, MA, and Karyn Hood, MA,
served as study coordinators. Susan Woods, MSW,
Theresa Casteels, PhD, and Dr Bieling served as MBCT
study therapists. Drs Young, MacQueen, Cook, Martin,
and Levitan and Jennifer Brasch, MD, served as study
psychiatrists. Lori Hoar, MA, Joanne Nault, MA, Re-
becca Pedersen, MA, and Zoe Laksman, MA, served as
project interviewers; Bao Chau Du, MA, and Heidy Mo-
rales, BA, provided research support. Tom Buis, MA,
and Andrew Pedersen provided programming and data
analytic support. David Streiner, PhD, provided statisti-
cal and study design consultation.

REFERENCES

1. Judd LL, Akiskal HS, Zeller PJ, Paulus M, Leon AC, Maser JD, Endicott J, Coryell
W, Kunovac JL, Mueller TI, Rice JP, Keller MB. Psychosocial disability during
the long-term course of unipolar major depressive disorder. Arch Gen Psychiatry.
2000;57(4):375-380.

2. AmericanPsychiatricAssociation.Practiceguideline for the treatmentofpatientswith
major depressive disorder (revision). Am J Psychiatry. 2000;157(4)(suppl):1-
45.

3. Bockting CL, ten Doesschate MC, Spijker J, Spinhoven P, Koeter MW, Schene AH;
DELTA Study Group. Continuation and maintenance use of antidepressants in re-
current depression. Psychother Psychosom. 2008;77(1):17-26.

4. Simon GE, Von Korff M, Rutter CM, Peterson DA. Treatment process and out-
comes for managed care patients receiving new antidepressant prescriptions from
psychiatrists and primary care physicians. Arch Gen Psychiatry. 2001;58(4):
395-401.

5. Fava GA, Ruini C, Rafanelli C. Sequential treatment of mood and anxiety disorders.
J Clin Psychiatry. 2005;66(11):1392-1400.

6. Post RM. Transduction of psychosocial stress into the neurobiology of recur-
rent affective disorder. Am J Psychiatry. 1992;149(8):999-1010.

7. Fava GA, Rafanelli C, Grandi S, Conti S, Belluardo P. Prevention of recurrent de-
pression with cognitive behavioral therapy: preliminary findings. Arch Gen
Psychiatry. 1998;55(9):816-820.

8. Fava GA, Ruini C, Rafanelli C, Finos L, Conti S, Grandi S. Six-year outcome of
cognitive behavior therapy for prevention of recurrent depression. Am J Psychiatry.
2004;161(10):1872-1876.

9. Bockting CL, Spinhoven P, Wouters LF, Koeter MW, Schene AH; DELTA Study
Group. Long-term effects of preventive cognitive therapy in recurrent depres-
sion: a 5.5-year follow-up study. J Clin Psychiatry. 2009;70(12):1621-1628.

10. Teasdale JD, Segal ZV, Williams JM, Ridgeway VA, Soulsby JM, Lau MA. Pre-
vention of relapse/recurrence in major depression by mindfulness-based cog-
nitive therapy. J Consult Clin Psychol. 2000;68(4):615-623.

11. Bondolfi G, Jermann F, der Linden MV, Gex-Fabry M, Bizzini L, Rouget BW, Myers-
Arrazola L, Gonzalez C, Segal Z, Aubry JM, Bertschy G. Depression relapse pro-
phylaxis with Mindfulness-Based Cognitive Therapy: replication and extension
in the Swiss health care system. J Affect Disord. 2010;122(3):224-231.

12. Kuyken W, Byford S, Taylor RS, Watkins E, Holden E, White K, Barrett B, Byng R,
Evans A, Mullan E, Teasdale JD. Mindfulness-based cognitive therapy to prevent
relapse in recurrent depression. J Consult Clin Psychol. 2008;76(6):966-978.

13. Raue PJ, Schulberg HC, Heo M, Klimstra S, Bruce ML. Patients’ depression treat-
ment preferences and initiation, adherence, and outcome: a randomized pri-
mary care study. Psychiatr Serv. 2009;60(3):337-343.

14. Clayton A, Keller A, McGarvey EL. Burden of phase-specific sexual dysfunction
with SSRIs. J Affect Disord. 2006;91(1):27-32.

15. Pedersen LH, Henriksen TB, Vestergaard M, Olsen J, Bech BH. Selective sero-
tonin reuptake inhibitors in pregnancy and congenital malformations: popula-
tion based cohort study. BMJ. 2009;339:b3569.

16. Trivedi MH, Rush AJ, Crismon ML, Kashner TM, Toprac MG, Carmody TJ, Key T,
Biggs MM, Shores-Wilson K, Witte B, Suppes T, Miller AL, Altshuler KZ, Shon SP.
Clinical results for patients with major depressive disorder in the Texas Medica-
tion Algorithm Project. Arch Gen Psychiatry. 2004;61(7):669-680.

17. First M, Spitzer R, Gibbon M, Williams J. Structured Clinical Interview for Axis I
DSM-IV Disorders—Patient Edition. Washington, DC: American Psychiatric Press
Inc; 1994.

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 67 (NO. 12), DEC 2010 WWW.ARCHGENPSYCHIATRY.COM
1263

©2010 American Medical Association. All rights reserved.
 at University of Wisconsin -Madison, on December 7, 2010 www.archgenpsychiatry.comDownloaded from 

http://www.archgenpsychiatry.com


18. First MB, Gibbon M, Spitzer RL, Williams JB, Benjamin LS. Structured Clinical
Interview for DSM-IV Axis II Personality Disorders (SCID-II). Washington, DC:
American Psychiatric Press Inc; 1997.

19. Hamilton M. A rating scale for depression. J Neurol Neurosurg Psychiatry. 1960;
23:56-62.

20. Jarrett RB, Kraft D, Doyle J, Foster BM, Eaves GG, Silver PC. Preventing recur-
rent depression using cognitive therapy with and without a continuation phase:
a randomized clinical trial. Arch Gen Psychiatry. 2001;58(4):381-388.

21. Frank E, Prien RF, Jarrett RB, Keller MB, Kupfer DJ, Lavori PW, Rush AJ, Weiss-
man MM. Conceptualization and rationale for consensus definitions of terms in
major depressive disorder: remission, recovery, relapse, and recurrence. Arch
Gen Psychiatry. 1991;48(9):851-855.

22. Haddad P. The SSRI discontinuation syndrome. J Psychopharmacol. 1998;12(3):
305-313.

23. Rosenbaum JF, Zajecka J. Clinical management of antidepressant discontinuation.
J Clin Psychiatry. 1997;58(suppl 7):37-40.

24. Segal ZV, Williams JM, Teasdale JD. Mindfulness-Based Cognitive Therapy for
Depression: A New Approach to Preventing Relapse. New York, NY: Guilford Press;
2002.

25. Segal ZV, Kennedy S, Gemar M, Hood K, Pedersen R, Buis T. Cognitive reactiv-
ity to sad mood provocation and the prediction of depressive relapse. Arch Gen
Psychiatry. 2006;63(7):749-755.

26. Michalak J, Heidenreich T, Meibert P, Schulte D. Mindfulness predicts relapse/
recurrence in major depressive disorder after mindfulness-based cognitive therapy.
J Nerv Ment Dis. 2008;196(8):630-633.

27. Farb N, Segal Z, Mayberg H, Bean J, McKeon D, Anderson A. Mindfulness training
reveals dissociable neural modes of self-reference. Soc Cogn Affect Neurosci. 2007;
2(4):313-322. doi:10.1093/scan/nsm030.

28. Rush AJ, Trivedi MH, Ibrahim HM, Carmody TJ, Arnow B, Klein DN, Markowitz JC,
Ninan PT, Kornstein S, Manber R, Thase ME, Kocsis JH, Keller MB. The 16-Item
Quick Inventory of Depressive Symptomatology (QIDS), clinician rating (QIDS-C),
and self-report (QIDS-SR): a psychometric evaluation in patients with chronic ma-
jor depression. Biol Psychiatry. 2003;54(5):573-583.

29. Keller MB, Lavori PW, Friedman B, Nielsen E, Endicott J, McDonald-Scott P, An-
dreasen NC. The Longitudinal Interval Follow-up Evaluation: a comprehensive
method for assessing outcome in prospective longitudinal studies. Arch Gen
Psychiatry. 1987;44(6):540-548.

30. Fleiss JL, Cohen J. Statistical Methods for Rates and Proportions. New York, NY:
John Wiley & Sons Inc; 1973.

31. Cox DR, Oakes D. Analysis of Survival Data. London, England: Chapman & Hall;
1984.

32. Segal ZV, Teasdale JD, Williams JM, Gemar MC. The Mindfulness-Based Cog-
nitive Therapy Adherence Scale: inter-rater reliability, adherence to protocol and
treatment distinctiveness. Clin Psychol Psychother. 2002;9(2):131-138. doi:10
.1002/cpp.320.

33. Fawcett J, Epstein P, Fiester SJ, Elkin I, Autry JH; NIMH Treatment of Depres-
sion Collaborative Research Program. Clinical management—imipramine/
placebo administration manual. Psychopharmacol Bull. 1987;23(2):309-324.

34. Paykel ES, Scott J, Teasdale JD, Johnson AL, Garland A, Moore R, Jenaway A,
Cornwall PL, Hayhurst H, Abbott R, Pope M. Prevention of relapse in residual de-

pression by cognitive therapy: a controlled trial. Arch Gen Psychiatry. 1999;56
(9):829-835.

35. Solomon DA, Leon AC, Mueller TI, Coryell W, Teres JJ, Posternak MA, Judd LL,
Endicott J, Keller MB. Tachyphylaxis in unipolar major depressive disorder. J Clin
Psychiatry. 2005;66(3):283-290.

36. Bech P, Lönn SL, Overø KF. Relapse prevention and residual symptoms: a closer
analysis of placebo-controlled continuation studies with escitalopram in major
depressive disorder, generalized anxiety disorder, social anxiety disorder, and
obsessive-compulsive disorder. J Clin Psychiatry. 2010;71(2):121-129.

37. Nierenberg AA, Husain MM, Trivedi MH, Fava M, Warden D, Wisniewski SR, Mi-
yahara S, Rush AJ. Residual symptoms after remission of major depressive dis-
order with citalopram and risk of relapse: a STAR*D report. Psychol Med. 2010;
40(1):41-50.

38. Judd LL, Paulus MJ, Schettler PJ, Akiskal HS, Endicott J, Leon AC, Maser JD,
Mueller T, Solomon DA, Keller MB. Does incomplete recovery from first lifetime
major depressive episode herald a chronic course of illness? Am J Psychiatry.
2000;157(9):1501-1504.

39. Dew MA, Reynolds CF III, Mulsant B, Frank E, Houck PR, Mazumdar S, Begley A,
Kupfer DJ. Initial recovery patterns may predict which maintenance therapies for
depression will keep older adults well. J Affect Disord. 2001;65(2):155-166.

40. Keller MB, Trivedi MH, Thase ME, Shelton RC, Kornstein SG, Nemeroff CB, Fried-
man ES, Gelenberg AJ, Kocsis JH, Dunner DL, Hirschfeld RM, Rothschild AJ,
Ferguson JM, Schatzberg AF, Zajecka JM, Pedersen RD, Yan B, Ahmed S, Mus-
gnung J, Ninan PT. The Prevention of Recurrent Episodes of Depression with
Venlafaxine for Two Years (PREVENT) Study: outcomes from the 2-year and com-
bined maintenance phases. J Clin Psychiatry. 2007;68(8):1246-1256.

41. Montgomery SA, Entsuah R, Hackett D, Kunz NR, Rudolph RL; Venlafaxine 335
Study Group. Venlafaxine versus placebo in the preventive treatment of recur-
rent major depression. J Clin Psychiatry. 2004;65(3):328-336.

42. Strunk DR, Stewart MO, Hollon SD, DeRubeis RJ, Fawcett J, Amsterdam JD, Shel-
ton RC. Can pharmacotherapists be too supportive? a process study of active medi-
cation and placebo in the treatment of depression. Psychol Med. 2010;40(8):
1379-1387.

43. Kuyken W, Watkins E, Holden E, White K, Taylor RS, Byford S, Evans A, Radford
S, Teasdale JD, Dalgleish T. How does mindfulness-based cognitive therapy work?
Behav Res Ther. 2010;48(11):1105-1112.

44. Goldapple K, Segal Z, Garson C, Lau M, Bieling P, Kennedy S, Mayberg H. Modu-
lation of cortical-limbic pathways in major depression: treatment-specific ef-
fects of cognitive behavior therapy. Arch Gen Psychiatry. 2004;61(1):34-41.

45. Farb NA, Anderson AK, Mayberg H, Bean J, McKeon D, Segal ZV. Minding one’s
emotions: mindfulness training alters the neural expression of sadness. Emotion.
2010;10(1):25-33.

46. Schoenfeld DA. Sample-size formula for the proportional-hazards regression model.
Biometrics. 1983;39(2):499-503.

47. Rutherford BR, Sneed JR, Roose SP. Does study design influence outcome? the
effects of placebo control and treatment duration in antidepressant trials. Psy-
chother Psychosom. 2009;78(3):172-181.

48. Bech P. Fifty years with the Hamilton scales for anxiety and depression: a tribute
to Max Hamilton. Psychother Psychosom. 2009;78(4):202-211.

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 67 (NO. 12), DEC 2010 WWW.ARCHGENPSYCHIATRY.COM
1264

©2010 American Medical Association. All rights reserved.
 at University of Wisconsin -Madison, on December 7, 2010 www.archgenpsychiatry.comDownloaded from 

http://www.archgenpsychiatry.com

