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IMPORTANCE Patients with residual depressive symptoms face a gap in care because few

resources, to date, are available to manage the lingering effects of their illness.

OBJECTIVE To evaluate the effectiveness for treating residual depressive symptoms with

Mindful Mood Balance (MMB), a web-based application that delivers mindfulness-based

cognitive therapy, plus usual depression care compared with usual depression care only.

DESIGN, SETTING, AND PARTICIPANTS This randomized clinical trial was conducted in primary

care and behavioral health clinics at Kaiser Permanente Colorado, Denver. Adults identified

with residual depressive symptoms were recruited betweenMarch 2, 2015, and November

30, 2018. Outcomes were assessed for a 15-month period, comprising a 3-month intervention

interval and a 12-month follow-up period.

INTERVENTIONS Patients were randomized to receive usual depression care (UDC; n = 230)

or MMB plus UDC (n = 230), which included 8 sessions delivered online for a 3-month

interval plus minimal phone or email coaching support.

MAIN OUTCOMES ANDMEASURES Primary outcomeswere reduction in residual depressive

symptom severity, assessed using the Patient Health Questionaire-9 (PHQ-9); rates of

depressive relapse (PHQ-9 scores �15); and rates of remission (PHQ-9 scores <5). Secondary

outcomes included depression-free days, anxiety symptoms (General Anxiety Disorder–7

Item Scale), and functional status (12-Item Short Form Survey).

RESULTS Among 460 randomized participants (mean [SD] age, 48.30 [14.89] years; 346

women [75.6%]), data were analyzed for the intent-to-treat sample, which included 362

participants (78.7%) at 3 months and 330 (71.7%) at 15 months. Participants who received

MMB plus UDC had significantly greater reductions in residual depressive symptoms than did

those receiving UDC only (mean [SE] PHQ-9 score, 0.95 [0.39], P < .02). A significantly

greater proportion of patients achieved remission in theMMB plus UDC group compared with

the UDC only group (PHQ-9 score, <5: β [SE], 0.38 [0.14], P = .008), and rates of depressive

relapse were significantly lower in theMMB plus UDC group compared with the UDC only

group (hazard ratio, 0.61; 95% CI, 0.39-0.95; P < .03). Compared with the UDC only group,

the MMB plus UDC group had decreased depression-free days (mean [SD], 281.14 [164.99]

days vs 247.54 [158.32] days; difference, −33.60 [154.14] days; t = −2.33; P = .02), decreased

anxiety (mean [SE] General Anxiety Disorder–7 Item Scale score, 1.21 [0.42], P = .004), and

improvedmental functioning (mean [SE] 12-Item Short Form Survey score, −5.10 [1.37],

P < .001), but there was no statistically significant difference in physical functioning.

CONCLUSIONS AND RELEVANCE Use of MMB plus UDC resulted in significant improvement in

depression and functional outcomes compared with UDC only. TheMMBweb-based

treatment may offer a scalable approach for themanagement of residual depressive

symptoms.
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D
epression is the second leading cause of disability

worldwide, with the frequently chronic and recur-

rent nature of the disorder contributing significantly

to the global burden of disease.1 Even low tomoderate levels

of residualdepressive symptoms (RDS)areassociatedwith sig-

nificant impairment,2 greater social role strain,3 and risk of a

negative prognosis.4 Despite the availability of antidepres-

sant medication, most patients with depression who achieve

a clinical response to antidepressantmedications experience

RDS.5Thepublic health risks of failing to addressRDSare sub-

stantial, with the per capita costs of RDS ($2144) approaching

the costs associated a major depressive episode ($3133).6

Patients with RDS often face a gap in care, whereby having

achievedamarginal treatment response, theyoftenarenotpro-

vided resources for managing the lingering effects of the

illness6,7 or achieving remission.

TheRDS are important treatment targets and often require

tailored management strategies that can be sequenced with

acute-phase treatment8,9 and canbemadewidely accessible.10

The Mindful Mood Balance (MMB) treatment, which provides

digital delivery of the skills of mindfulness-based cognitive

therapy, is an important option for achieving these aims.

Mindfulness-based cognitive therapy was designed spe-

cifically to be used sequentially after response to acute-

phase treatment and has a strong evidence base, including

for depression relapse prevention and management of

RDS.11,12 Studies of mindfulness-based cognitive therapy

have reported moderate to large associations with reduction

in RDS compared with antidepressant medications11 or

usual care.13Thepublic health consequences ofmindfulness-

based cognitive therapy have been limited, however, be-

cause of dissemination challenges common to most in-

personpsychological interventions (eg, service costs,waiting

lists, travel, and time training clinicians).14-17

Providingonline therapies for patientswho reportRDSaf-

ter routine care has been shown to be a promising approach

to addressing these challenges and enhancing the dissemina-

tionofhigh-fidelity treatmentofRDS.18,19Dimidjianetal20used

a quasi-experimental design and testedMMB in patientswho

reported RDS after structured depression care at a large inte-

grated health system (Kaiser Permanente Colorado) and re-

ported that participantswho receivedMMBshoweda large ef-

fect size (Cohen d = 1.09) for the reduction of RDS that was

maintained for 6 months.

In the context of these pilot data, the aim of the current

study was to conduct a definitive trial for treating RDS with

MMBcomparedwithusualdepressioncare (UDC).Wehypoth-

esized that adding MMB to UDC compared with UDC alone

would leadtosignificant reductions inRDSseverity, lower rates

of depressive relapse, and higher rates of remission based on

the Patient Health Questionnaire–9 (PHQ-9) results. We also

believed thatMMBplusUDCcomparedwithUDCalonewould

lead to significantly more depression-free days, lower anxi-

ety (General Anxiety Disorder–7 Item Scale [GAD-7]), and

higher functional status (12-Item Short Form survey [SF-12]).

Outcomes were assessed during a 15-month period, includ-

ing a 3-month intervention interval and a 12-month fol-

low-up period.

Methods

Trial Design

This 2-group, single-blind randomized clinical trial was ap-

proved by the institutional review boards of the University of

Toronto, Kaiser Permanente Colorado, and the University of

ColoradoBoulder.All patientsprovidedwritten informedcon-

sent before beginning studyprocedures.We compared the ef-

fectiveness of MMB plus UDC vs UDC alone (trial protocol in

Supplement 1). Participants were randomizedwith an alloca-

tion ratioof 1:1using theResearchElectronicDataCapture ran-

domization module with a file created by a random number

generator in SAS, version 9.4 (SAS Institute Inc).21 Study staff

wereblinded to thecontentsof the randomization file.Figure 1

gives the study recruitment, randomization, andpatient flow.

This trial followed the Consolidated Standards of Reporting

Trials (CONSORT) reporting guideline.

Sample Recruitment

Study activities were completed online between March 2,

2015, and November 30, 2018, and consistent with a prag-

matic trial, inclusion criteria were minimal. All participants

were Kaiser Permanente Colorado members and were identi-

fied through either electronic medical records that indexed

real-time PHQ-9 scores and depression diagnoses, electronic

clinician referral, or medical office flyers. Participants were

aged 18 years or older with at least 1 prior episode of major

depressive disorder confirmed via telephone interview and

had a current PHQ-9 score between 5 and 9.22 Exclusion cri-

teria included presence of schizophrenia, bipolar disorder,

current psychosis, organic mental disorder, or pervasive

developmental delay.

On the basis of effect sizes reported in Dimidjian et al,20

we estimated 80% power for detecting an effect size of 0.36

or greater with α = .05 based on a 2-tailed test. A total of 1045

patients were screened, 785 completed telephone inter-

views, and 460 were randomized.

Interventions

TheMMB treatment was developed to provide the core com-

ponentsof the in-personmindfulness-basedcognitive therapy

Key Points

Question Can web-based treatment of residual depressive

symptoms lead to incremental benefits for adults when added to

usual depression care?

Finding In this randomized clinical trial of 460 participants with

residual depressive symptoms, those who received an online

version of mindfulness-based cognitive therapy in addition to

usual care had greater reductions in depressive and anxiety

symptoms, higher rates of remission, and higher levels of quality of

life compared with participants who received usual care only.

Meaning The findings support the value of online

mindfulness-based cognitive therapy as an adjunctive, scalable

approach for themanagement of residual depressive symptoms.
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program23 in an online, 8-session, self-administered plat-

form. TheMMB treatment teaches participants how to disen-

gage from habitual, automatic, dysfunctional cognitive pat-

terns (ie, depression-related ruminative thought patterns), to

reduceRDSandvulnerability to relapse.EachMMBsession in-

corporates experiential practice, video-basedvicarious learn-

ing, and didactic information.24,25 During the intervention

phase, participants were supported by a coachwho provided

motivational and technical support. Participants received a

meanof 2.34hours of coaching (sumof all hours spent coach-

ing, divided by the number of coaches) during 12 weeks; this

included a 45-minute orientation telephone call, 10-minute

telephonecheck-ins for the first 2weeks that tapered toweekly

motivational emails, or telephone calls (eMethods 1 and 3 in

Supplement 2).

Usual depression care followed the Kaiser Permanente

AdultDepressionNationalGuideline, anadaptationofSTAR*D

(SequencedTreatment Alternatives to RelieveDepression),26

for antidepressant management. Patients also had access to

individual or group psychotherapy through Kaiser Perm-

anente’s behavioral health clinics. Care pathways were

determined by severity level and included treatment with

antidepressants, psychotherapy, or both (eMethods 2 in

Supplement 2).

Outcomes

Primary outcomeswere reduction inRDS severity, rates of re-

mission, and rates of depressive relapse. These were as-

sessedvia thePHQ-9,a9-itemself-reportmeasurewitha range

of scores from0 to 27 andhigher scores indicating greater de-

pression severity. Remission was defined as scores less than

5, and relapsewas defined as scores of 15 or higher, a severity

thresholdconsistentwithadeterminationof clinical relapse.27

Secondary outcomes were reductions in anxiety symp-

toms, indexed by the Generalized Anxiety Disorder–7

(GAD-7),28 a 7-item self-report measure with a range of scores

from 0 to 21, with higher scores indicating greater anxiety

severity. Functional status was assessed using the physical

andmental functioning subscales of the Short Form 12 (SF-12)

survey.29 This measure comprises 12 questions and is scored

on a range from 0 to 100, with 0 indicating lower levels of

health. Depression-free days were calculated to characterize

depression-related morbidity based on converting consecu-

tive scores on the PHQ-9 into a scale from 0 to 1, with 1 corre-

sponding to depression-free days (PHQ-9 score, <5) and 0

corresponding to continuing symptomatic status (PHQ-9

score, ≥15). Intermediate scores were assigned a linear pro-

rated value between 0 and 1.30

Statistical Analysis

All analyses were conducted with the intent-to-treat sample.

We compared groups on baseline demographic and clinical

characteristicsusing t tests forcontinuousvariablesandχ2 tests

for categorical variables. To test our primary hypotheses that

participants receiving MMB would report a reduction in RDS

during the 3-month intervention phase and that this reduc-

tion would be sustained across the 12-month follow-up pe-

riod, we implemented hierarchical linear modeling.31-33 To

assess the best mathematical trajectory of change over time,

everyoutcomewas inspectedvisually through spaghetti plots

and intervention-based mean profiles as well as quantita-

tively by comparison of the –2 (log-likelihood) Akaike infor-

mationcriterionandtheBayesian informationcriterionofvari-

ous models, in which we compared linear change, log-linear

change,polynomial change, andpiecewise changewithbreak-

point at the 3-month time point corresponding to the end of

the intervention phase (eTable 3 in Supplement 2). Consis-

tentlyacrossoutcomes, thepiecewise linearchangemodelwith

2 phases provided the best fit. We also included a covariate-

of-assessment time point to account for a systematic spike in

PHQ-9 scores at assessmentpoints atwhichparticipants com-

pleted an assessment battery comprised of all questionnaires

comparedwithabrieferscreeningbatteryadministeredatother

timepoints.Hierarchical linearmodelswere replacedwithhi-

erarchical generalized linear models to accommodate binary

outcomes, such as remission or nonremission, based on a

PHQ-9 score of less than 5,31 and analyses focusing on time-to

(ie, first relapse) were compared using Cox proportional haz-

ard regressionmodels.34When fittinghierarchical linearmod-

els or hierarchical generalized linear models, an intent-to-

Figure 1. CONSORTDiagram

1045 Patients assessed for initial eligibility

785 Completed phone assessment

230 Assigned to MMB

144 Per protocol (completed
≥4 of 8 sessions) 

63 Completed 8 of 8
sessions

86 Did not complete
≥4 of 8 sessions

164 End of 12-wk intervention
period

198 End of 12-wk intervention
period

230 Assigned to usual care

154 End of 15-mo follow-up 176 End of 15-mo follow-up

460 Randomized

260 Excluded

189 Did not complete
telephone assessment

32 Opted out of study

13 PHQ-9 score >10

5 PHQ-9 score <5

21 Other

325 Excluded

21 Did not complete
self-report measures

4 Opted out of study

227 PHQ-9 score >10

64 PHQ-9 score <5

2 No prior MDE

7 Other

MDE indicates major depressive disorder; MMB, mindful mood balance;

and PHQ-9, Patient Health Questionnaire -9.
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treat analysis was used with the intake score as the first

outcome, instead of a covariate. Effect sizes for the respec-

tive within-intervention and between-intervention change

measures for hierarchical linear models were derived as Co-

hendperFeingold.35Percentdifferenceswere reported for hi-

erarchical generalized linear models, and hazard ratios were

reported for the time-to models.

As a sensitivity analysis formissingmeasures (eTable 4 in

Supplement 2),we implemented aMarkovChainMonteCarlo

imputationmethod throughPROCMIof SAS, version9.4 (SAS

Institute).21,36MarkovChainMonteCarlo constructs aMarkov

chain long enough for the distribution of the elements to sta-

bilize to a common, stationary distribution. Data augmenta-

tion is applied to bayesian inference with missing data by re-

peatingaseriesof imputationandposterior steps.These2steps

are iterated long enough for the results to be reliable for the

imputed data set.37,38

Results

Baseline demographic and clinical history variables for each

group are presented in Table 1. Among 460 total participants

(230 in each group), the mean (SD) age was 48.3 (14.9) years

and 346 were women (75.6%). Of 456 total participants cat-

egorized by race, 419 (91.9%) were white and 8 (1.8%) were

black; of 446 participants categorized by ethnicity, 39

(8.7%) were Hispanic, 8 (1.8%) were black, and 7 (1.5%) were

Asian. Participants reported a mean (SD) of 7.5 (3.1) previous

episodes of depression and at study intake; 78% of partici-

pants (355 of 455) reported receiving antidepressant medi-

cations, and 50% (219 of 435) reported receiving current

psychotherapy.

Intervention Exposure and Costs

Participantsassigned toMMBplusUDCcompletedamean (SD)

of4.8 (2.8) sessionsofMMBof8 total sessions,with210of 230

(91.3%) completing at least 1 treatment session, 144 (62.6%)

completing at least 4 sessions, and 63 (27.4%) completing all

8 sessions.With respect to theuseof therapy skills in theMMB

sessions, participants practiced formal or informal mindful-

nessmeditation for amean (SD) of 46.1 (44.1) timesduring the

3-month intervention phase.

Pharmacydispensing andpsychotherapydatawere avail-

able for 100% of the sample across the 15-month study

period and indicated that 166participants (72.2%) assigned to

MMB plus UDC and 170 (73.9%) assigned to UDC only were

dispensed psychotropic medication. With respect to psycho-

therapy, 111 (48.3%)assigned toMMBplusUDCand114 (49.6%)

assigned toUDConlyhad2ormorepsychotherapyvisits. Dif-

ferences between the groups were not significant for either

utilization category.

The MMB treatment was designed as a stand-alone on-

line interventionwithminimal support. The cost of coaching

support for 12weeks, based on the average salary reported by

the US Bureau of Labor Statistics ($28.68 per hour, plus 31%

benefit rate and 10% overhead rate [rent, information tech-

nology, and infrastructure] for ahealth educator in theUnited

States),39was $96.67 for amean of 2.34 hours per participant

(sum of all hours spent coaching, divided by the number of

coaches) and included orientation and follow-up telephone

calls, emails, website tracking, and supervision.

Serious Adverse Events

Thenumber of serious adverse events reportedwas small and

consistentwith findings fromprevious trials12,20; 1 serious ad-

verse event (overdose) was reported by a participant as-

signed to the MMB plus UDC group, with none reported by

participants in the UDC group. With respect to clinical dete-

rioration,weexaminedreferrals tobehavioralhealth forPHQ-9

scores of 13 or higher and crisis calls for PHQ-9, item 9 (sui-

cide ideation endorsement). Our data indicated that clinical

deterioration was more prevalent in the UDC group (eTable 1

in Supplement 2). Although the proportions did not differ be-

tween the groups (χ2 = 0.49), on an absolute basis, the UDC

group had more than twice as many alerts (127) as the MMB

group (51).

Intervention Effects on Primary Outcomes

Consistentwithourhypothesis, patientsassigned toMMBplus

UDChad significantly greater reduction inRDSduring the en-

tire studyperiodcomparedwithpatients assigned toUDConly

(mean [SE] difference, −2.55 [0.29] vs −1.64 [0.27]); themean

(SE)between-groupdifference in improvement inPHQ-9score

was0.91 (0.39; t = 2.34,P = .02).During the interventionphase,

the mean (SE) estimated improvements in PHQ-9 score were

−2.70 (0.23) for theMMBplusUDCgroupand−0.80 (0.20) for

the UDC only group, with a significantly greater reduction in

RDSforparticipants in theMMBplusUDCgroupcomparedwith

the UDC only group (mean [SE] between-group difference in

reduction in PHQ-9 score, 1.89 [0.33]; t = 5.85;P < .001). Dur-

ing the 12-month follow-up period, patients in the MMB plus

UDC group maintained their initial gains on the PHQ-9, with

a mean (SE) increase of 0.15 (0.26), which was not statisti-

cally significant. Participants in the UDC group had contin-

ued improvement (−0.84 [0.24]) thatwas significantly greater

than that in participants in the MMB plus UDC group (0.98

[0.35]; t = 2.81; P = .003).

Because a systematic increase in PHQ-9 scores occurred

when data were acquired at assessment points when partici-

pants completed a comprehensive assessment battery com-

pared with time points when participants completed only a

brief screening battery and the PHQ-9 score increase at these

time points was statistically significant (F1,430 = 132.68,

P < .001), we ran these analyses again controlling for this ef-

fect. Patients assigned to MMB plus UDC had a significantly

greater mean (SE) reduction in RDS on the PHQ-9 during the

entire study period (−2.65 [0.29]) comparedwith patients as-

signed toUDConly (−1.70 [0.27]) (Figure2), and themean (SE)

between-groupdifference in improvement inPHQ-9scorewas

0.95 (0.39; t = 2.43, P < .02). During the intervention phase,

themean (SE) estimated reductions inPHQ-9 scorewere−2.83

(0.24) for the MMB plus UDC group and −0.94 (0.22) for the

UDConly group,with a significantly greatermean (SE) reduc-

tion in RDS for participants in theMMBplus UDC group com-

paredwith those in the UDC only group (1.89 [0.32]; t = 5.84;
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P < .001). During the 12-month follow-up period, patients in

theMMBplusUDCgroupmaintained their initial gains, an in-

crease of 0.19 (0.26) thatwas not statistically significant. Par-

ticipants in the UDC only group showed continued improve-

ment, (−0.76 [0.24]) that was significantly greater than that

among participants in the MMB plus UDC group (0.95 [0.35]

Table 1. Participant Demographics and Clinical Characteristics

Characteristic
MMB Plus UDC Group
(n = 230)

UDC Only Group
(n = 230) Total (N = 460)

Scores at intake, mean (SD)

PHQ-9 7.20 (1.41) 7.29 (1.53) 7.24 (1.47)

GAD-7 6.51 (3.15) 6.20 (3.28) 6.35 (3.22)

SF-12 PCS 51.03 (9.88) 51.77 (9.61) 51.40 (9.74)

SF-12 MCS 34.27 (7.92) 34.22 (8.63) 34.25 (8.28)

Age, mean (SD), y 48.3 (15.1) 48.2 (14.7) 48.3 (14.9)

Sex, No. (%)

Male 58 (25.3) 54 (23.6) 112 (24.4)

Female 171 (74.7) 175 (76.4) 346 (75.6)

Marital status, No. (%)

Never married 55 (24.0) 48 (21.1) 103 (22.5)

Married, civil union, or common-law
marriage

105 (45.8) 112 (49.1) 217 (47.5)

Divorced or separated 60 (26.2) 60 (26.3) 120 (26.3)

Widowed 9 (3.9) 8 (3.5) 17 (3.7)

Race/ethnicity, No. (%)a

American Indian or Alaskan Native 1 (0.4) 2 (0.9) 3 (0.7)

Asian 3 (1.3) 4 (1.8) 7 (1.5)

Black or African American 4 (1.8) 4 (1.8) 8 (1.8)

Native Hawaiian or other Pacific
Islander

0 1 (0.4) 1 (0.2)

White 212 (3.0) 207 (90.8) 419 (91.9)

Other 8 (3.5) 10 (4.4) 18 (4.0)

Hispanic or Latino, No. (%) 21 (9.4) 18 (8.1) 39 (8.7)

Educational level, No. (%)b

Did not complete high school 3 (1.3) 3 (1.3) 6 (1.3)

Completed high school 33 (14.5) 24 (10.5) 57 (12.5)

Completed college or university
(includes undergraduate, graduate, or
professional degree)

191 (84.1) 202 (88.2) 393 (86.2)

Employment, No. (%)

Full-time 131 (57.0) 124 (54.2) 255 (55.6)

Part-time 25 (10.9) 30 (13.1) 55 (12.0)

Student 5 (2.2) 7 (3.1) 12 (2.6)

Other 69 (30.0) 68 (29.7) 137 (29.8)

Income, US $, No. (%)

0-29 999 25 (11.0) 24 (10.5) 49 (10.8)

30 000-69 999 91 (40.1) 93 (40.8) 184 (40.4)

70 000-99 999 52 (22.9) 57 (25.0) 109 (24.0)

≥100 000 59 (26.0) 54 (23.7) 113 (24.8)

Age at onset of first episode of
depression, mean (SD)

23.13 (13.29) 23.57 (13.28) 23.35 (13.27)

Weeks since last episode, mean (SD) 64.00 (150.86) 58.82 (114.16) 61.46 (134.00)

No. of previous episodes of depression,
mean (SD)

7.44 (3.15) 7.48 (3.14) 7.46 (3.14)

Previous hospitalization for depression,
No. (%)

36 (15.79) 36 (15.79) 72 (15.79)

Previous suicide attempt, No. (%) 39 (17.18) 43 (18.94) 82 (18.06)

Antidepressant at intake, No. (%) 178 (77.39) 177 (77.63) 355 (77.51)

Current psychotherapy, No. (%) 110 (50.69) 109 (50.00) 219 (50.34)

Current psychotherapy and
antidepressant, No. (%)

84 (38.71) 85 (39.17) 169 (38.94)

Abbreviations: GADS-7 indicates

Generalized Anxiety Disorder–7;

MCS, mental component summary;

MMB, Mindful Mood Balance;

PCS, physical component summary;

PHQ-9, Patient Health

Questionnaire–9; SF-12, 12-item Short

Form Survey; UDC, usual depression

care.

a Race/ethnicity comparison is white

vs nonwhite.

bFisher exact test was used for

educational level, part-time student,

and unemployed comparison.
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mean reduction in PHQ-9 scores in the follow-up for theUDC,

analogous to reductions in RDS; t = 2.71; P = .007).

Consistent with our hypothesis that MMB would in-

crease rates of remission (PHQ-9, <5) among participants, we

found that a significantly greatermean (SE) proportionof par-

ticipants during the entire study period in theMMBplus UDC

group (59.4% [2.7%]) compared with the UDC alone group

(47.0% [2.6%]) achieved remission. Mean (SE) between-

group differences on the log-odds scale were 0.50 (0.15;

t = 3.25;P < .001).During the interventionphase, bothgroups

showed significantmean (SE) increases in thenumbers of par-

ticipantsbelowthe remission threshold (MMBplusUDCgroup:

57.2% [2.6%]; UDC only group: 35.7% [2.4%]), with a signifi-

cantly greater number of participants achieving remission in

theMMBplus UDC group comparedwith the UDC only group

(mean [SE] between-groupdifference on log-odds scale, 0.88

[0.15]; t = −5.89; P < .001). Similar to the 12-month outcomes

reported above, gains weremaintained in theMMB plus UDC

group during the 12-month follow-up period, corresponding

to amean (SE) increase in the rate of remission of 2.2% (2.6%)

that was not statistically significant. The UDC only group

showedsignificantlygreatermean (SE) ratesof remissioncom-

paredwith theMMBplus UDC group (11.3% [2.4%]; between-

group differences in log-odds, 0.38 [0.14]; t = 2.65, P = .008)

(Table 2 and Table 3).

Treatment with MMB plus UDC also was associated with

lower rates of relapse during the 12-month follow-up period,

with 31 of 230 participants (13.5%) in this group crossing the

relapse threshold (PHQ-9, ≥15) compared with 53 (23.0%) in

the UDC only group (hazard ratio, 0.61; 95% CI, 0.39-0.95;

χ2 = 4.83; P < .03). We additionally fit the time to first re-

sponse, which yielded a significant intervention effect

(χ2 = 11.89, P < .001) with a hazard ratio of 1.46 (95% CI, 1.18-

1.80), indicating that the rate of response for MMB plus UDC

was 45.6% greater than UDC alone.

Intervention Effects on Anxiety andQuality

of Life Outcomes

Consistent with our hypothesis, MMB plus UDC was signifi-

cantly associatedwith greater improvement in anxiety symp-

tomseverity comparedwithUDConly,withparticipants in the

MMBplusUDCgroup showing amean (SE) decrease inGAD-7

score of 2.48 (0.31) points comparedwith 1.27 (0.29) points in

the UDC group (mean [SE] between-group difference, 1.21

Figure 2. Differences Between theMindful Mood Balance (MMB) Plus Usual Depression Care (UDC) Group and the UDCOnly Group

on Primary and SecondaryMeasures
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[0.42]; t = 2.90,P = .004).28With respect toquality of life out-

comes, controlling for intake, MMB plus UDC was associated

with more depression-free days during the entire study pe-

riodcomparedwithUDCalone (mean[SD],281.14 [164.99]days

vs 247.54 [158.32] days; difference: −33.60 [154.14] days;

t = −2.33; P = .02).

Participation in MMB plus UDC was also associated with

an increase in SF-12mental functioning subscale score (mean

[SD] increase, 10.27 [1.01] points vs 5.17 [0.93] points forUDC;

mean [SD] difference, −5.10 [1.37]; t = −3.72; P = .001). There

was no statistically significant difference between groups on

the physical health subscale of the SF-12 (mean [SE], −1.50

[1.44]; t = 1.04; P = .30).

Discussion

Treatment with MMB plus UDC for adults with partially re-

mitted depression resulted in significant reductions in RDS

comparedwithUDConlydeliveredbya large integratedhealth

system. A greater percentage of MMB plus UDC participants

achieved remission (PHQ-9 score, <5) and did not experience

relapse (PHQ-9 score, ≥15). Benefits of MMB were evident

within the 3-month intervention period and were main-

tained across the 12-month follow-up period.

Our findings align with prior evidence for the effects of

mindfulness-based cognitive therapy onRDS11-13 and showed

that teaching affect-regulation skills to individuals with RDS

canbeextendedthroughweb-baseddeliverywithMMB. Inset-

tings that use routine monitoring of depressive symptoms,

MMB can be integrated as an augmentation strategy or sec-

ond care step for patients who achieve only partial remission

after acute phase treatment.9,10 Providing the right treat-

ment at the right time can optimize depression outcomes by

reducingundertreatment40 and loweringpatients’ future risk

profiles.4 However, as Mohr and others41 have cautioned,

healthsystemimplementationmustbeengineered, rather than

assumed. Our experience suggests that batch messaging

through theKaiserPermanenteColoradopatientportal andcli-

nician endorsement or recommendation were drivers of pa-

tient uptake and engagement.

Unlike most web-based interventions that address acute

phase disorders, MMB targets psychological vulnerability af-

ter initial treatmentand teaches skills to reverse symptomper-

petuation and return.42,43 Thismay be apparent in the differ-

ential effects reported on the SF-12, in which participants

receivingMMBplus UDC showed improvedmental function-

ing but no change in physical health.

The benefits ofMMBplus UDC comparedwithUDC alone

were evident on some of the secondary outcomes, including

lower anxiety severity, more depression-free days, and im-

proved functional outcomes.A focuson theoverall illnessbur-

den in this population is vital because it can be rate limiting

for the resumptionofwork and social roles.44,45For example,

comorbid anxiety is associatedwith adiminished response to

first-line treatments aswell aspoor long-termoutcomes inpa-

tients with RDS,46,47 and the presence of RDS has been asso-

ciated with increased absenteeism and reduced productivity

Table 2. Mean Group Differences and Effect Sizes for Primary and Secondary Outcomes

Measure

Within-Group Difference, Mean (SE)

Between-Group Effect Size,
Cohen d (95% CI)

MMB Plus UDC
Group UDC Group Difference

PHQ-9 score

Total −2.65 (0.29)a −1.70 (0.27)a 0.95 (0.39)b 0.23 (0.04 to 0.41)

Intervention phase −2.83 (0.24)a −0.94 (0.22)a 1.89 (0.32)a 0.55 (0.36 to 0.73)

Follow-up phase 0.19 (0.26) −0.76 (0.24)c −0.95 (0.35)c −0.25 (−0.44 to –0.07)

PHQ-9 remission
(PHQ-9, ≤5)

Total 1.23 (0.11)a 0.86 (0.10)a −0.37 (0.12)c −0.28 (−0.46 to –0.09)

Intervention phase 1.16 (0.12)a 0.37 (0.12)c −0.79 (0.14)a −0.55 (−0.73 to –0.36)

Follow-up phase 0.07 (0.10) 0.49 (0.10)a 0.42 (0.14)c 0.28 (0.10 to 0.47)

GAD-7 score

Total −2.48 (0.31)a −1.27 (0.29)a 1.21 (0.42)c 0.27 (0.09 to 0.45)

Intervention phase −2.34 (0.28)a −0.75 (0.26)c 1.60 (0.37)a 0.40 (0.22 to 0.59)

Follow-up phase −0.14 (0.30) −0.53 (0.27) −0.39 (0.40) −0.09 (−0.27 to 0.09)

SF-12 score (PCS)

Total −1.86 (0.68)c −2.39 (0.63)c −0.53 (0.93) −0.12 (−0.30 to 0.06)

Intervention phase −1.64 (0.57)c −2.38 (0.53)a −0.74 (0.78) −0.06 (−0.24 to 0.12)

Follow-up phase −0.22 (0.69) −0.003 (0.64) 0.22 (0.94) −0.05 (−0.23 to 0.13)

SF-12 score (MCS)

Total 10.27 (1.01)a 5.17 (0.93)a −5.10 (1.37)c 0.45 (0.26 to 0.63)

Intervention phase 9.78 (0.81)a 4.11 (0.76)a −5.67 (1.11)a 0.54 (0.35 to 0.73)

Follow-up phase 0.49 (0.98) 1.06 (0.90) 0.57 (1.33) 0.05 (−0.13 to 0.23)

Total depression-free
daysd

281.43 (164.99) 247.46 (158.32) −33.97 (149.66)c 0.22 (0.04 to 0.40)

Abbreviations: GADS-7 indicates

Generalized Anxiety Disorder–7;

MCS, mental component summary;

MMB, Mindful Mood Balance;

PCS, physical component summary;

PHQ-9, Patient Health

Questionnaire–9; SF-12, 12-Item Short

Form Survey; UDC, usual depression

care.

a P < .001.

bP < .05.

c P < .01.

dData are mean (SD) days.
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Table 3. Descriptive Data for Primary and Secondary Outcomes Over Assessment Points

Month, Group

Score, Mean (SD)

PHQ-9 GAD-7 SF-12 MCS SF-12 PCS

Intervention Period

0

UDC only (n = 230) 7.29 (1.53) 6.20 (3.28) 34.22 (8.63) 51.77 (9.61)

MMB plus UDC (n = 230) 7.20 (1.41) 6.51 (3.15) 34.27 (7.92) 51.03 (9.88)

0.5

UDC only (n = 204) 7.45 (3.28) NA NA NA

MMB plus UDC (n = 205) 6.44 (3.15) NA NA NA

1.0

UDC only (n = 202) 6.77 (3.58) NA NA NA

MMB plus UDC (n = 190) 5.49 (2.99) NA NA NA

1.5

UDC only (n = 211) 7.68 (4.08) NA NA NA

MMB plus UDC (n = 181) 5.90 (3.57) NA NA NA

2.0

UDC only (n = 194) 6.60 (3.59) NA NA NA

MMB plus UDC (n = 172) 4.98 (3.37) NA NA NA

2.5

UDC only (n = 194) 6.09 (3.53) NA NA NA

MMB plus UDC (n = 172) 4.48 (3.19) NA NA NA

3.0

UDC only (n = 198) 7.40 (4.27) 5.41 (3.75) 38.46 (10.34) 49.81 (9.55)

MMB plus UDC (n = 164) 5.19 (3.69) 3.71 (2.98) 44.10 (9.87) 49.87 (9.93)

End of Active Treatment

4

UDC only (n = 193) 6.48 (4.09) NA NA NA

MMB plus UDC (n = 157) 4.39 (3.07) 4.43 (3.94)a NA NA

5

UDC only (n = 191) 6.22 (3.84) NA NA NA

MMB plus UDC (n = 160) 4.62 (3.59) NA NA NA

6

UDC only (n = 191) 6.16 (3.96) 5.25 (3.90) NA NA

MMB plus UDC (n = 158) 4.70 (3.55) 4.22 (3.48) NA NA

7

UDC only (n = 189) 6.24 (4.13) NA NA NA

MMB plus UDC (n = 158) 4.36 (3.42) NA NA NA

8

UDC only (n = 191) 5.89 (3.86) NA NA NA

MMB plus UDC (n = 161) 3.90 (3.17) NA NA NA

9

UDC only (n = 191) 6.30 (4.23) 4.96 (3.85) NA NA

MMB plus UDC (n = 156) 4.65 (4.11) 3.89 (3.99) NA NA

10

UDC only (n = 181) 5.95 (4.12) NA NA NA

MMB plus UDC (n = 155) 4.15 (3.66) NA NA NA

11

UDC only (n = 182) 5.44 (3.56) NA NA NA

MMB plus UDC (n = 154) 4.20 (3.71) NA NA NA

12

UDC only (n = 184) 5.57 (3.79) 4.74 (3.77) NA NA

MMB plus UDC (n = 151) 4.83 (3.74) 4.03 (3.80) NA NA

(continued)
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at work.48 In a sample of 771 workers, Beck et al49 estimated

that every 1-point increase in PHQ-9 score led to a mean pro-

ductivity loss of 1.65%.This represents a significant labor cost

to employers. Given its potentially lower costs, confidential-

ity, and increasedaccessibility offeredby its online format, in-

tegrating MMB into occupational health or employee assis-

tance programs may be a solution for addressing even minor

depression in the workplace.

Limitations

There are a number of limitations that deserve mention, in-

cluding a lack of diversity in the sample thatwe studied. Con-

sistentwith a pragmatic trial, our assessment of patientswith

RDS reliedon self-reported symptoms in the absenceof a con-

firmatory diagnostic or clinical interview. This allowed us to

detect RDS but not to fully characterize the prior duration of

RDS, a variable that has been linked to illness course.

Although the PHQ-9 has been subjected to considerable

validation,27 depressive relapse is often assessed via struc-

tured interview, and as such, the group difference in survival

times favoring MMB plus UDC may reflect different rates of

clinical deterioration rather than a discrete episode of major

depressivedisorderor full remission.Also, the spikes inPHQ-9

scoresacrossbothgroupsat theassessmentpointswhenamore

comprehensive assessment battery was administered com-

pared with scores at other time points with the brief symp-

tom screener are another possible limitation. We interpreted

this pattern as ameasurement artifact because of the order of

the PHQ-9 (being placed last in the full assessment battery

and first in the brief symptom screener) and controlled for

these elevations in our statistical models; however, it is pos-

sible that the spikes reflect other, as yet unidentified pro-

cesses. In addition, although MMB completion rates of 27%

were lower than rates in recent reviews (eg, 63%),50 the per-

centage of participants who received a minimum therapeu-

tic exposure of 4 or more sessions was 62.6% (eTable 2 in

Supplement 2). Future studies should explore methods for

enhancing engagement, such as providing support tied to

each individual MMB session or offering adherence-focused

guidance.51

Conclusions

Use ofMMB plus UDC resulted in significant improvement in

depressionand functionaloutcomescomparedwithUDConly.

TheadditionofMMBtoUDCdeliveredbyan integratedhealth

system provides a pragmatic and accessible strategy to ad-

dress the suboptimal treatment of patients with RDS in pri-

mary care and employment settings.52,53 Further research on

and design of effective implementationmodels is required to

optimize the public health outcomes of MMB.41
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