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ABSTRACT

Objective: To determine the efficacy of measurement-based care
(MBC), defined as routinely administered outcome measures
with practitioner and patient review to inform clinical decision-
making, for adults with depressive disorders.

Data Sources: Embase, MEDLINE, PsycINFO, ClinicalTrials.gov,
CNKI, and Wanfang Data were searched through July 1, 2020,
using search terms for measurement-based care, depression,
antidepressant or pharmacotherapy, and randomized controlled
trials (RCTs), without language restriction.

Study Selection: Of 8,879 articles retrieved, 7 RCTs (2,019
participants) evaluating MBC for depressive disorders, all
involving pharmacotherapy, were included.

Data Extraction: Two independent reviewers extracted data.
The primary outcome was response rate (>=50% improvement
from baseline to endpoint on a depression scale). Secondary
clinical outcomes were remission rate (endpoint score in
remission range), difference in endpoint severity, and medication
adherence.

Results: Meta-analysis with random-effects models found no
significant difference between MBC and comparison groups in
response rates (3 studies; odds ratio [OR] = 1.66; 95% Cl, 0.66-4.17;
P=.279). MBC was associated with significantly greater remission
rates (5 studies; OR=1.83;95% Cl, 1.12-2.97; P=.015), lower
endpoint severity (5 studies; standardized mean difference =0.53;
Cl10.06-0.99; P=.026), and greater medication adherence (3
studies; OR=1.68; 95% Cl, 1.22-2.30; P=.001).

Conclusions: Although benefits for clinical response are unclear,
MBC is effective in decreasing depression severity, promoting
remission, and improving medication adherence in patients with
depressive disorders treated with pharmacotherapy. The results
are limited by the small number of included trials, high risk of
bias, and significant study heterogeneity.
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Clinical Points

B Measurement-based care (MBC) is an evidence-based
practice that utilizes routine outcome monitoring to inform
therapeutic decisions; however, MBC continues to be
underutilized in clinical settings.

B For patients with depressive disorders treated with
pharmacotherapy, MBC showed higher remission rates,
reduced depression severity, and improved medication
adherence compared to usual care.
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D epressive disorders, including major depressive
disorder (MDD), are common psychiatric disorders
worldwide and a leading contributor to the global burden
of disease.! Despite many evidence-based pharmacologic
and psychosocial interventions, treatment outcomes for
depression are relatively poor in clinical practice.>> A key
contributor to poor outcomes may be the unstructured
approaches used by clinicians in assessing patient progress
that make therapeutic effects difficult to quantify.® Clinicians
may also have difficulty detecting deterioration of patient
symptoms, leading to delay of needed treatment adjustments.”
Thus, relying on clinical judgment alone to assess progress
may lead to an inappropriate treatment regimen, poor
treatment adherence, and failure to treat to full symptom
remission.”® Therefore, a standardized approach involving
routine monitoring of patient outcomes may help to improve
treatment adjustments and outcomes for MDD.
Measurement-based care (MBC) is an evidence-based
practice that provides a systematic framework for routine
outcome monitoring and has demonstrated benefit in
treating a range of psychiatric disorders.®*!® MBC includes
(1) routine administration of validated rating scales, either
by clinician-rated or patient-reported outcomes (PROs); (2)
review of scores by practitioners and patients; and (3) using
scores to inform shared clinical decision-making.!!"'> MBC
has specifically been recommended for the management of
MDD by the American Psychiatric Association (APA),!
Canadian Network for Mood and Anxiety Treatments
(CANMAT)," and UK National Institute for Health and
Care Excellence (NICE)" clinical practice guidelines.
MBC offers several potential benefits for depression
management. For example, MBC enables clinicians to
individualize depression treatment based on up-to-
date information about patient symptoms and severity.
Quantifiable patient data can be readily incorporated into
medication algorithms, facilitating standardized care.!®!”
MBC may also help to identify treatment nonresponders,
detect residual symptoms, and increase treatment adherence
by encouraging patient participation.!®-2! Although there

are recognized barriers and facilitaters to implementation
and scalability of MBC,?>?? its feasibility for depression
treatment in clinical settings and propensity to improve
patient outcomes were demonstrated in several large trials
and projects.!"?*?> Despite these benefits, MBC continues
to be underutilized in clinical practice.?¢-28

A number of reviews and meta-analyses®***3% have
examined the efficacy of MBC for mental health outcomes, but
these have focused on broad diagnoses and varied outcome
measures. To our knowledge, there are no quantitative
syntheses of the most rigorous studies investigating effects
of MBC with depressive disorders as the primary diagnosis.
Therefore, our aim was to conduct a systematic review and
meta-analysis of randomized controlled trials (RCTs) to
determine the efficacy of MBC for depression management.
We sought to compare MBC to comparison interventions
in adults with depressive disorders receiving antidepressant
treatment, psychotherapy, or both for improvement on
clinician-rated and PRO measures.

METHODS

Search Strategy and Selection Criteria

The systematic review was registered with PROSPERO
(https://www.crd.york.ac.uk/prospero/), number
CRD#42019147274. The electronic databases Embase
(OVID), MEDLINE (OVID), PsycINFO, ClinicalTrials.
gov, CNKI, and Wanfang Data were searched from their
inception until July 1, 2020. The search was conducted by
combining search terms from 4 categories: (1) measurement-
based care, (2) depressive disorder, (3) antidepressant
OR psychotherapy, (4) randomized controlled trial (see
Supplementary Appendix 1 for complete search strategy used
for each database). Medical subject heading (MeSH) terms
for these 4 categories of search terms were included when
available. Reference mining was performed by searching
through bibliographies of relevant articles to identify any
studies that were missed through the database search.

Studies were included if they were (1) RCTs involving
(2) adults =18 years of age (3) currently diagnosed with a
depressive disorder based on validated criteria (ie, DSM-
IV, DSM-5, or ICD-10) and were given (4) MBC as an
intervention. To be considered MBC, the intervention had
to include a routinely administered validated symptom,
outcome, or process measure that involved practitioner
review of data and use of data to inform clinical decisions.
There was no restriction on language.

Studies were excluded if the participants had other
comorbidities as a primary diagnosis or were children or
adolescents. Review articles, abstracts, commentaries, case
reports, and case series were also excluded.

Two independent reviewers (M.Z., X.Y.) screened
titles and abstracts of retrieved articles for inclusion. Full-
text reviews were subsequently conducted for potentially
eligible articles. Discrepancies were resolved by consensus
or through consultation with an independent third reviewer
(R.W.L.) when consensus could not be reached.
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Figure 1. PRISMA Flow Diagram Showing Number of Database Search Results and Article
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Data Extraction

Two independent reviewers extracted data using a data
extraction form designed for the study. Any discrepancies
were resolved through consensus or consultation with a third
reviewer (R.-W.L.). Study authors were contacted if additional
information was required. The following data were extracted:
study setting, study duration, study design, participant
characteristics (eg, age, sex, primary diagnosis), outcome
measures and scores at baseline and post-intervention, and
details of the interventions and comparison conditions.

Data Analysis

The primary outcome was efficacy based on clinical
response rate (50% or greater improvement from baseline
score at end of treatment), which was originally defined
from a clinician-administered depression rating scale.
However, after the literature search, we found that only 2
studies reported clinician-rated scales; hence, we expanded

our definition to include either clinician-rated or patient-
rated depression scales. Secondary outcomes included (1)
clinical response rate on patient-rated depression measures,
(2) clinical remission rate (endpoint score in the remission
range, eg, 17-item Hamilton Depression Rating Scale
[HDRS] score<7) by either clinician- or patient-rated
depression measures, (3) depression severity at endpoint
(endpoint scores on a clinician- or patient-rated depression
rating scale) or change scores (endpoint scores minus the
baseline scores) if endpoint scores were not available, (4)
change in measures of quality of life or functioning, (5)
attrition rate (dropouts for any reason), and (6) medication
adherence.

All outcomes were analyzed with the intent-to-treat (ITT)
samples if available. To protect for inflation of effect size for
studies with more than one intervention arm, the results of
active arms were pooled as one intervention, as recommended
by the Cochrane Handbook for Systematic Reviews of
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Interveéntions.* Risk of bias was asséssed using version 2 of
the Cochrane Risk of Bias tool for RCTs.*? Meta-analysis was
performed using the Comprehensive Meta- Analysis Version
2.0 software (Biostat, USA). Categorical outcomes such as
response and remission rates were analyzed using odds
ratios (ORs). Continuous outcomes were analyzed using the
standardized mean difference (SMD) as a measure of effect
size. Outcome data were taken at the end of treatment for
each study unless otherwise specified.

A random-effects model was used to account for expected
study heterogeneity, including variations in depression
severity, the type of depression (eg, major depression,
chronic depression, treatment-resistant depression), study
duration, clinician-rated versus self-rated measures, and how
MBC was delivered. Statistical heterogeneity was assessed
using Q x* statistics and I?; the I? can be interpreted as
50%-70% indicating substantial heterogeneity and 75%-
100% indicating considerable heterogeneity.*® Publication
bias was examined using funnel plots of outcomes plotted
against their standard error (with asymmetric distribution
of data points suggesting bias), the Rosenthal fail-safe N (the
number of unidentified null studies that would need to exist
to change the result),’* and the Egger regression intercept (a
statistical test for asymmetry in the funnel plot).* If bias was
suggested, the trim-and-fill procedure with a random-effects
model was used to impute potential missing studies.*®

RESULTS

Study Selection

The literature search and selection are outlined in the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flow diagram (Figure 1). The search
yielded 8,879 articles and 3 that were identified through other
sources, such as hand-searching. After duplicate removal,
7,156 remaining articles were assessed through title and
abstract review and 76 articles were assessed for eligibility
through full-text review. The final 8 articles yielded outcome
data from 7 studies for the meta-analysis. Two articles,
Chang et al'” and Yeung et al,”” reported different outcomes
from a single study, the Clinical Outcomes in Measurement-
based Treatment (COMET) trial. For the meta-analysis,
clinical response, remission, and endpoint PHQ-9 scores
were retrieved from Yeung et al,’” while medication
adherence data was taken from Chang et al.'” Additionally,
the COMET trial used a quasi-randomized cluster design
in which physician sites were alternately assigned to study
arms. The remaining 6 studies were parallel-group RCTs.
Therefore, data from a total of 7 studies were included in
the meta-analysis.

Study Characteristics

Table 1 shows the main characteristics of the 7 included
RCTs. All the included studies involved pharmacotherapy
management. Identified studies of psychotherapy were
excluded because they were not RCTs or did not involve
depressive disorders separately from other psychiatric

diagnoses. Individual study sample sizes ranged from 108
to 915 participants with a total of 2,019 participants in the 7
studies. The participants in all studies were diagnosed with
a depressive disorder or a major depressive episode based
on DSM-IV, DSM-5, or ICD-10 criteria, with severity of
depression ranging from mild to severe. Three studies were
conducted in outpatient psychiatry settings, 2 studies in
outpatient primary care settings, and 2 studies in inpatient
psychiatry settings.

The studies used various outcome measures for
depression severity. Clinician-rated depression measures
included the HDRS and Bech-Rafaelsen Melancholia
Scale (BRMS). Patient-rated depression measures included
the Patient Health Questionnaire-9 (PHQ-9), and Beck
Depression Inventory-1I (BDI-II).

The routinely administered outcome measure for MBC
varied across all studies and included the QIDS-SR,3®
MADRS-S,* PHQ-9,74%4! 21-item HDRS,** and the
BRMS.” In keeping with the criteria for MBC, all studies
involved physician review of the measures to inform
clinical decisions. Physicians in 3 studies used algorithms
to further guide clinical decision-making,?%%* while
the physicians in the other 4 studies were not guided by
algorithms. The physicians assigned to the comparison
groups were able to freely choose the treatments for the
patients without routine depression measures as feedback.
Three studies used antidepressant monotherapy as the
chosen form of treatment, whereas the Adli et al*? and
Bauer et al?® studies used a complex stepwise approach that
included antidepressant monotherapy, monoamine oxidase
inhibitors, lithium, and triiodothyronine augmentation,
sleep deprivation, and electroconvulsive therapy. None of
the studies explicitly reported psychotherapy as a form of
treatment. Frequency of MBC measures ranged from once
every week to once a month. The study durations ranged
from 3 months to 12 months.

Risk of Bias Assessment

Figure 2 shows the summary of the risk of bias assessment
from the Cochrane Risk of Bias tool. A study was judged
to be high risk if greater than one domain received an
assessment of high risk of bias. Two studies were assessed to
have an overall low risk of bias,*®*? whereas the remaining
5 studies were judged to have a high risk of bias.?>37:39:41.42
For the randomization process, Yeung et al®’ used a
pseudorandomized cluster design, and the randomization
process was unclear for Chen et al.*! Four studies either
lacked or did not report blinding of participants, physicians,
and assessors, and were assessed to have either uncertain or
high risk of bias due to potential deviations from intended
interventions. Two studies had missing outcome data due
to incomplete data on dropouts; ie, the COMET study!*’
and the Zhao et al study*’ excluded data from dropouts in
their final analyses. Five studies had either high or uncertain
risk of bias for measurement of the outcome. None of the
studies had high risk of bias in the selection of reported
outcomes.
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Figure 2. Cochrane Risk-of-Bias Assessment for Included Studies
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Efficacy outcomes. The original primary outcome was clinical
response rate using clinician-rated depression scales. As only 2 studies
reported clinician-rated scales, we expanded our definition to include
either clinician-rated or patient-rated depression scales. Overall, 3 studies
(1,112 participants) provided clinical response rates, with the Guo et al*
and Adli et al*? studies using versions of the clinician-rated HDRS and the
Yeung et al*” study using the patient-rated PHQ-9. The Adli et al study*
had 3 intervention arms that were consistent with MBC, so the data from
these arms were pooled into 1 intervention group.

With a random-effects model, there was no significant difference
in clinical response between MBC and comparison conditions (OR
1.66; 95% CI, 0.66-4.17; P=.279) (Figure 3A). There was significant
heterogeneity between these trials, with Q statistic of 15.02 and I? of
86.7% (degrees of freedom [df] =2; P=.001). The funnel plot of standard
errors by effect size estimates was broadly symmetrical (Supplementary
Figure 1), the fail-safe N was 4, and the Egger intercept had a 1-tailed P
value of .45, suggesting there is little probability of publication bias (see
Supplementary Appendix 2). The unadjusted rates for clinical response
were 67.6% and 62.7%, respectively, for active MBC versus comparison
conditions.

Secondary efficacy outcomes included clinical remission rate and
endpoint depression severity. Five studies (1,518 participants) reported
remission rates. Three studies used clinician-rated scales, and 2 studies
used patient-rated scales. For clinician-rated scales, remission was
defined as 17-item HDRS score<7,% 21-item HDRS score<9,*? and
BRMS score<7.2° For patient-rated scales, remission was defined
as BDI-II score<13 at 3-month follow-up®’ and PHQ-9 score<5 at
6 months.’” MBC was associated with a significantly higher clinical
remission rate compared to the comparison condition (OR 1.83; 95%

CI, 1.12-2.97; P=.015) (Pigure 3B). There was
significant heterogeneity between these trials,
with Q statistic of 16.14 and I* of 75.2% (df=4,
P=.003). The funnel plot of standard errors by
effect size estimates was broadly symmetrical
(Supplementary Figure 2), the fail-safe N was
23, and the Egger intercept had a 1-tailed P
value of .08, suggesting a low probability of
publication bias (see Supplementary Appendix
2). The unadjusted rates for clinical remission
were 52.8% for MBC and 43.0% for comparison
conditions.

Difference in endpoint depression scores
were reported for 5 studies (1,248 participants).
For endpoint depression scores, 3 studies used
the PHQ-9,574%4 1 study used the 17-item
HDRS,*® and 1 study used the BDI-IL.*°
Overall, the MBC condition had significantly
lower endpoint depression scores versus the
comparison condition (SMD 0.53; 95% CI,
0.06-0.99; P=.026), with the SMD representing
a medium effect size (Figure 3C). There was
significant heterogeneity between these trials,
with Q statistic of 53.55 and I* of 92.5% (df=4;
P<.001). The funnel plot of standard errors by
effect size estimates showed some asymmetry
(Supplementary Figure 3) and, although the
fail-safe N was 45, the Egger intercept was 8.10
(95% CI, 2.26-13.95, t;=4.4, 1-tailed P=.01),
suggesting probability of publication bias (see
Supplementary Appendix 2). The trim-and-fill
procedure, however, suggested that there were
no missing studies, and the random-effects
model did not change the SMD point estimate.

Because all 3 efficacy outcomes showed
significant statistical heterogeneity, we
conducted post hoc sensitivity analyses to explore
potential sources of heterogeneity, segregating
by methodology variables that might differ
between studies. For each outcome, we examined
(1) studies that used antidepressants only (ie,
excluding those with multitreatment algorithms),
(2) studies conducted in psychiatric settings (e,
excluding those in primary care settings), and (3)
studies conducted outside of China (ie, because
of potential differences in health care systems)
(Supplementary Table 1). For clinical response,
the studies using antidepressants only did not
have significant heterogeneity (Q=1.73, df=1,
P=.19, I’=42.2); the OR was 2.48 (95% CI,
1.36-4.51; P=.003) in favor of MBC. For clinical
remission, the 4 studies conducted outside of
China did not show significant heterogeneity
Q=2.28,df=3, P=.52,1°=0.00); the OR was 1.42
(95% CI, 1.11-1.80; P=.005) in favor of MBC.
All of the remaining analyses continued to show
significant heterogeneity in the results.
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Figure 3. Forest Plots Displaying Meta-Analyses of (A) Odds Ratios for Clinical Response for MBC Versus Usual Care, (B)
Odds Ratios for Clinical Remission for MBC Versus Usual Care, and (C) Standardized Mean Differences in Endpoint Scores

for MBC Versus Usual Care

A. Clinical Response

MBC Usual Care

Study (first author, year) ~ Events Total Events Total Weight OddsRatio(95%Cl) P Value Odds Ratio (95% Cl)

Adli, 20174 170 266 61 84  34.8% 0.67 (0.39-1.15) 143

Guo, 201538 53 61 37 59 285% 3.94(1.58-9.80) .003

Yeung, 2012% NA 81 NA 42 36.8% 2.02(1.36-3.01) .001 .

Total (random) NA 408 NA 185 1.66 (0.66-4.17) 279

Heterogeneity Q=15.02, P=.001, 12=86.7% 0.01 0.1 1 10 100
Favors Usual Care Favors MBC

B. Clinical Remission

MBC Usual Care

Study (first author, year) Events Total Events Total Weight Odds Ratio (95% Cl) P Value Odds Ratio (95% Cl)

Adli, 2017% 154 266 42 84 22.3% 1.38 (0.84-2.24) 205

Bauer, 2009% 40 74 29 74 126% 1.83(0.95-3.51) 071

Guo, 201538 45 61 17 59 84%  6.95(3.12-1549)  .000 —-

Wikberg, 20173 61 125 63 133 22.6% 1.06 (0.65-1.73) 818

Yeung, 2012%7 NA 81 NA 42 34.1% 1.59 (1.07-2.37) .022 .

Total (Random) NA 607 NA 392 1.83(1.12-2.97) .015 <o

Heterogeneity Q=16.14, P=.003, I’ =75.2% 0.01 0.1 1 10 100
Favors Usual Care Favors MBC

C. Endpoint Scores

MBC Usual Care

Study (first author, year) Mean(SD) N  Mean(SD) N  Weight SMD (95% Cl) Pvalue SMD (95% Cl)

Chen, 2016 5.3(1.8) 54 7.6(2.1) 54 7.6% 1.18(0.77-1.59) .000 —

Guo, 201538 4.8(3.6) 61 8.6 (3.6) 59 8.8%  1.06(0.67-1.44) .000 —

Wikberg, 20173 156(11.2) 125 18.1(11.6) 133 21.3% 0.22(-0.03-0.46) .079 .-

Yeung, 2012%7 76(55) 364 7.2(54) 278 524% -0.07(-0.23-0.08) .358 .

Zhao, 20154 5.3(5.8) 60 7.3(4.8) 60 9.8%  0.36(0.00-0.72) .049 -

Total (random) NA 664 NA 584 0.53 (0.06-0.99) 026 s

Heterogeneity Q=53.55, P=.000, 12=92.5% -2 -1 0 1 2
Favors Usual Care Favors MBC

Abbreviations: MBC = measurement-based care, NA=not available, SMD = standardized mean difference.

Attrition rate and adherence to medication. Data
on attrition rates were available for all 7 studies (1,746
participants). There was no significant difference in
attrition rates between MBC and comparison conditions
(OR 1.32; 95% CI, 0.61-2.87; P=.49) (Figure 4A). There
was significant heterogeneity between these trials, with Q
statistic of 25.2 and I of 76.2% (df=6, P<.001). The funnel
plot of standard errors by effect size estimates was broadly
symmetrical (Supplementary Figure 4), the fail-safe N could
not be calculated because it was not relevant to the observed
lack of significant difference, and the Egger intercept had
a 1-tailed P value of .42, indicating a low probability of
publication bias (see Supplementary Appendix 2).

Three studies (1,042 participants) reported on
medication adherence,'**%4 defined as the proportion of
participants who continued their medication by study end.
Medication adherence data were taken at the end of the
trial for 2 studies'®* and 6 months following the end of
the trial for 1 study.* Results using random-effects analysis
revealed that medication adherence was more likely in the
MBC group (OR 1.68; 95% CI, 1.22-2.30; P=.001) (Figure
4B). There was no significant heterogeneity between these
trials, with Q statistic of 0.30 and I of 0% (df=1, P=.862).
The funnel plot of standard errors by effect size estimates
was broadly symmetrical (Supplementary Figure 5), the
fail-safe N was 6, and the Egger intercept had a 1-tailed P
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Figure 4. Forest Plots Displaying Meta-Analyses of (A) Odds Ratios for Attrition Rates for MBC Versus Usual Care and (B)

Odds Ratios for Medication Adherence for MBC Versus Usual Care

A. Attrition
MBC Usual Care
Study (first author, year)  Events Total Events Total Weight OddsRatio (95%Cl) PValue Odds Ratio (95% C1)
Adli, 20174 111 266 16 84  27.2% 3.04 (1.68-5.53) .000 E o
Bauer, 2009%° 33 74 12 74 16.4% 4.16 (1.93-8.98) .000 ——
Chen, 2016 1 54 1 54 0.6% 1.00 (0.02-51.33) .000
Guo, 20153 17 61 22 59 16.4% 0.65 (0.30-1.40) 818 —-
Wikberg, 20173° 37 125 48 133 35.6% 0.75 (0.44-1.26) .268 l
Yeung, 201237 1 364 1 278 0.6% 0.76 (0.02-38.59) 893
Zhao, 20154 2 60 4 60 3.2% 0.48 (0.09-2.74) A1 =
Total (random) 202 1004 104 742 1.32(0.61-2.87) 485 ’
Heterogeneity Q=25.2, P=.000, I° =76.2% 01 A 1 10 100
Favors Usual Care Favors MBC
B. Medication Adherence
MBC Usual Care
Study (first author, year) Events Total Events Total Weight OddsRatio (95%Cl) P Value Odds Ratio (95% Cl)
Chang, 2014" NA 380 NA 284  44.7% 1.85(1.95-2.97) 011 .
Guo, 201538 44 61 37 59 17.0% 1.54(0.71-3.32) 272
Wikberg, 20173° 86 125 78 133 36.8% 1.56 (0.93-2.60) 091
Total (random) NA 566 NA 476 1.68 (1.22-2.30) .001 <
Heterogeneity Q=.30, P=.862, > =0% 01 1 1 10 100

Favors Usual Care Favors MBC

Abbreviations: MBC =measurement-based care, NA=not available.

value of .48, suggesting a low probability of publication bias
(see Supplementary Appendix 2). Overall unadjusted rates
of medication adherence for the 3 studies were 76.1% for the
MBC conditions and 63.9% for the comparison conditions.
There was an insufficient number of studies that reported
quality of life and functional level measures for meta-analysis.
Only 2 studies reported quality of life findings: Wikberg et al*®
found no significant differences in EuroQoL-5D (EQ-5D)*
scores between the MBC and treatment-as-usual groups at
the 12-month follow-up, while Zhao et al*° found significant
differences in scores on the World Health Organization
Quality of Life assessment (WHOQOL-BREF)** in favor of
MBC at 12-month follow-up. No studies reported functional
outcomes, so the category was not further assessed.

DISCUSSION

Our objective was to determine the efficacy of MBC for
depression from a meta-analysis of RCTs. We identified 8
articles reporting on 7 studies of MBC with pharmacologic
treatment that met the inclusion criteria. The findings from
our overall meta-analysis showed no significant difference
between MBC and comparison groups in clinical response
rates based on clinician- and patient-rated depression scales.
The nonsignificant finding may be a result of Type Il error, as

only 3 studies were pooled for the clinical response outcome,
which may have led to nonrejection of a false null hypothesis.
In contrast, MBC was associated with a significant increase in
clinical remission rates and decrease in endpoint depression
severity, with clinically relevant effect size, compared to
comparison conditions. Clinical remission is an important
outcome because it is associated with lower risk of relapse?>4®
and better long-term outcomes*’ compared with achieving
clinical response without remission. Additionally, MBC was
associated with significantly greater medication adherence.
Moreover, there was no significant difference in attrition
rates between the two groups. Overall, these results support
the benefit of MBC for improving outcomes in patients
with depressive disorders treated with pharmacotherapy.
However, a caution for these results is the high risk of bias
in the majority of studies (5 of 7), although both trials with
low overall risk of bias, Guo et al*® and Zhao et al,** found
positive effects in favor of MBC.

MBC has shown benefits in the management of a range
of psychiatric disorders.>*1? Despite the benefits of MBC
described in implementation and non-randomized studies,
a 2016 Cochrane review of 17 RCTs* concluded that there
was insufficient evidence to support the routine use of PROs
due to low quality studies with high risk of bias. However,
the evidence then was limited to use of multidomain PRO
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measures instead’of more specific measures from a single
domain such as depression. In addition, a broad range of
mental health disorders were included in populations with
multiple comorbidities. Interestingly, most of the included
studies focused on psychotherapy as a treatment modality,
whereas none of the included RCTs in our current review
used psychotherapy. Studies of MBC with psychotherapy
have focused on broader groups of diagnoses and hence
did not meet the depressive disorder diagnosis criterion for
inclusion in our meta-analysis.

MBC may be particularly relevant to antidepressant
prescribing, in which simple algorithms can guide stepwise
changes to the dosage or medications depending on
measurement outcome. In this regard, favorable outcomes
with MBC may in part be due to increased adherence to
medication. Our results support findings from other studies,
such as the Combining Medications to Enhance Depression
Outcomes (CO-MED) study,*® which incorporated MBC
into treatment delivery and found higher medication
adherence among adults with chronic or recurrent MDD
compared to rates reported by prior studies that did not use
MBC. On the other hand, a meta-analysis of psychotherapy
studies*” found that MBC with clinical decision support tools
offering specific treatment recommendations (analogous
to medication algorithms) were also associated with larger
positive effect sizes.

Unfortunately, there were too few studies that included
quality of life and functional outcomes to synthesize. The
2 studies with quality of life measures found discrepant
findings, with MBC showing significant benefit on the
WHOQOL-BREF*’ but no significant improvement on the
EQ-5D.*° The EQ-5D has fewer items than the WHOQOL-
BREEF (6 items versus 26 items, respectively) and may be less
responsive to change for mental health conditions.

A limitation of our meta-analysis was the heterogeneity
in methodologies of the included studies. Currently, there is
no consensus on the most effective measures or the optimal
frequency of measurement for MBC. The MBC measures
used in the included RCTs varied across all studies, with
frequency of MBC assessment ranging from once a week
to once a month. Similarly, there was substantial variation
among studies in the nature, fidelity, and reporting of other
elements of MBC, such as reviewing scores with patients,
how scores were used to make clinical decisions, and the
degree of shared decision making between clinicians and
patients. For example, the type and complexity of medication
algorithms used in the studies varied considerably: 4 studies
did not use a treatment algorithm, Guo et al*® used a simple
medication dosing algorithm, and Adli et al*> and Bauer et
al?® used a complex algorithm that included medication and

Measurement-Based Care for Depression

somatic treatments such as electroconvulsive therapy. Other
potential sources of heterogeneity in the studies included
variability in depression severity, treatment setting, outcome
assessments, duration of treatment, and country of study.

We anticipated heterogeneity in the studies and hence
a priori set a random-effects model for all outcomes. We
did find significant statistical heterogeneity in the efficacy
outcomes, with I? ranging from 75.2% to 92.5%, regarded
as considerable heterogeneity. The sensitivity analyses
for potential methodology sources of study heterogeneity
(studies of antidepressants only, studies in psychiatric
settings, studies conducted outside China) were limited
by small sample sizes, and the results were not consistent.
There was suggestion that the studies of antidepressant-
only treatment and studies conducted outside of China had
less heterogeneity for clinical response and remission; these
sensitivity analyses still showed increased ORs in favor of
MBC. Future research should attempt to standardize the
methodologies to reduce heterogeneity in outcomes.

MBC may also be more effective in specific patient
subgroups, but we were unable to conduct subgroup analyses
for the included studies because of lack of segregation of
outcomes. Previous meta-analyses evaluating MBC in
patients undergoing psychotherapy'®* showed that the
effect of MBC was greater in treatment nonresponders
compared to those who showed an initial improvement. The
reasoning is that MBC provides information on change or
lack of change in patient outcomes that cannot be reliably
assessed by clinical judgment alone. Hence, future studies
should examine the effects of MBC for treatment-resistant
depression.

In summary, the findings from this systematic review
and meta-analysis of RCTs support the use of MBC
in the management of depression, particularly with
pharmacotherapy. MBC allows clinicians to individualize
therapeutic decisions based on up-to-date information
regarding patient outcomes. MBC may also improve
medication adherence. A limitation is that, because we
did not identify any eligible psychotherapy studies, our
results do not address efficacy of MBC for psychotherapy
alone or psychotherapy combined with pharmacotherapy.
Future RCTs of MBC should examine the effects of MBC
for psychotherapy and for depression subgroups (including
treatment-resistant depression), and optimization of
algorithm-guided MBC. MBC studies should include
outcome measures assessing functioning and quality of
life to complement standard symptom measures. Further
investigation is also necessary to standardize the type and
frequency of routine outcome measures used for MBC in
depression management.
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POSTTEST

To obtain credit, go to PSYCHIATRISTCOM to take this Posttest
I:I and complete the Evaluation. A $10 processing fee is required.

1. Which of the following strategies is a key element of measurement-based care?
a. Obtaining neuropsychological testing for patients with cognitive dysfunction
b. Listing each patient’s negative cognitions and behaviors
¢. Using standardized outcome scales in routine monitoring to adjust a patient’s treatment
d. Using a standardized diagnostic interview for every patient and noting how replies differ
2. This meta-analysis found that, compared with usual care, measurement-based care for
depression resulted in all of the following outcomes except:
a. Greater remission rates
b. Greater response rates
c. Lower endpoint severity
d. Better adherence to medications
3. You are treating Alyssa for a major depressive episode with an antidepressant. She has
been taking the medication for 8 weeks and says that she is feeling much better with no

troublesome side effects. With respect to the results from this article, what action would
be indicated at this point?

a. Check her score on the Patient Health Questionnaire.
b. Get a serum drug level to ensure that she is taking a therapeutic dose of the antidepressant.
c. Get collateral information from her husband to ensure that her functioning is improved.

d. Refer her to a psychologist for cognitive-behavioral therapy.
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Supplementary Material

Appendix 1. Search Strategy

MEDLINE

Publication Dates: Jan. 1, 1946-July 1, 2020

exp Patient Reported Outcome Measures/ OR *"Outcome Assessment (Health Care)"/ OR measurement-based care.ti,ab,kw.
OR feedback informed treatment.ti,ab,kw. OR patient reported OR outcome measure*.ti,ab,kw. OR continuous
assessment.ti,ab,kw. OR monitoring treatment progress.ti,ab,kw. OR routine outcome monitoring.ti,ab,kw. OR progress
monitoring.ti,ab,kw. OR patient level feedback.ti,ab,kw. OR patient focused research.ti,ab,kw. OR outcome*
assessment.ti,ab,kw. OR outcome-based care.ti,ab,kw. OR collaborative care.ti,ab,kw. OR care management.ti,ab,kw. OR
measurement feedback system.ti,ab,kw. OR measurement-based.ti,ab,kw. OR self-rating.ti,ab,kw. OR self report.ti,ab,kw.
AND

exp Antidepressive Agents/ OR antidepress*.ti,ab,kw. OR exp psychotherapy/ OR psychotherapy.ti,ab,kw.

AND

depressive disorder/ or exp depressive disorder, major/ or exp depressive disorder, treatment-resistant/ or exp dysthymic
disorder/ OR *Depression/ OR depress*.ti,ab,kw.

AND

randomized controlled trial.pt. OR RCT.ti,ab,kw. OR random* .ti,ab,kw.

RESULT: 1802

Embase

Publication Dates: Jan. 1, 1980-July 1, 2020

exp patient-reported outcome/ OR exp outcome assessment/ OR measurement-based care.ti,ab,kw. OR feedback informed
treatment.ti,ab,kw. OR patient reported outcome measure*.ti,ab,kw. OR continuous assessment.ti,ab,kw. OR monitoring
treatment progress.ti,ab,kw. OR routine outcome monitoring.ti,ab,kw. OR progress monitoring.ti,ab,kw. OR patient level
feedback.ti,ab,kw. OR patient focused research.ti,ab,kw. OR outcome* assessment.ti,ab,kw. OR outcome-based
care.ti,ab,kw. OR collaborative care.ti,ab,kw. OR care management.ti,ab,kw. OR measurement feedback system.ti,ab,kw. OR
measurement-based.ti,ab,kw. OR self-rating.ti,ab,kw. OR self report.ti,ab,kw.

AND

exp antidepressant agent/ OR antidepress*.ti,ab,kw. OR exp psychotherapy/ OR psychotherapy.ti,ab,kw.

AND

*depression/ OR depress*.ti,ab,kw.

AND

exp randomized controlled trial/ OR (random* and control*).ti,ab,kw. OR RCT.ti,ab,kw.

RESULT: 4257

PsycINFO

Publication Dates: 1980-July 1, 2020

DE "Patient Reported Outcome Measures" OR Tl “measurement-based care” OR Tl “feedback informed treatment” OR TI
“patient reported outcome measure*” OR Tl “continuous assessment” OR Tl “monitoring treatment progress” OR Tl “routine
outcome monitoring” OR Tl “progress monitoring” OR Tl “patient level feedback” OR Tl “patient focused research” OR TI
“outcome* assessment” OR Tl “outcome-based care” OR Tl “care management” OR Tl “measurement feedback system” OR Tl
“measurement-based” OR Tl “self-rating” OR Tl “self report” OR AB “measurement-based care” OR AB “feedback informed
treatment” OR AB “patient reported outcome measure*” OR AB “continuous assessment” OR AB “monitoring treatment
progress” OR AB “routine outcome monitoring” OR AB “progress monitoring” OR AB “patient level feedback” OR AB “patient
focused research” OR AB “outcome* assessment” OR AB “outcome-based care” OR AB “care management” OR AB
“measurement feedback system” OR AB “measurement-based” OR AB “self-rating” OR AB “self report” OR KW
“measurement-based care” OR KW “feedback informed treatment” OR KW “patient reported outcome measure*” OR KW
“continuous assessment” OR KW “monitoring treatment progress” OR KW “routine outcome monitoring” OR KW “progress
monitoring” OR KW “patient level feedback” OR KW “patient focused research” OR KW “outcome* assessment” OR KW
“outcome-based care” OR KW “care management” OR KW “measurement feedback system” OR KW “measurement-based”
OR KW “self-rating” OR KW “self report”

AND

Tl "depress*" OR AB "depress*" OR KW "depress*" OR (DE "Major Depression")) AND (DE "Major Depression" OR DE
"Depression (Emotion)" OR DE "Treatment Resistant Depression" OR DE "Late Life Depression" OR DE "Long-term Depression
(Neuronal)")



AND

(DE "Antidepressant Drugs" OR DE "Bupropion" OR DE "Citalopram" OR DE "Fluoxetine" OR DE "Fluvoxamine" OR DE
"Iproniazid" OR DE "Isocarboxazid" OR DE "Lithium Carbonate" OR DE "Methylphenidate" OR DE "Mianserin" OR DE
"Moclobemide" OR DE "Molindone" OR DE "Nefazodone" OR DE "Nialamide" OR DE "Nomifensine" OR DE "Paroxetine" OR
DE "Phenelzine" OR DE "Pheniprazine" OR DE "Pipradrol" OR DE "Serotonin Norepinephrine Reuptake Inhibitors" OR DE
"Sertraline" OR DE "Sulpiride" OR DE "Tranylcypromine" OR DE "Trazodone" OR DE "Tricyclic Antidepressant Drugs" OR DE
"Venlafaxine" OR DE "Zimeldine") OR DE "Antidepressant Drugs" OR Tl "antidepress*" OR AB "antidepress*" OR KW
"antidepress*" OR DE “psychotherapy” OR Tl "psychotherapy" OR AB "psychotherapy*" OR KW "psychotherapy" OR Tl
“therapy” OR AB “therapy” OR KW “therapy”

AND

DE "Randomized Controlled Trials" OR Tl "random*" OR AB "random*" OR KW "random*" OR TI "RCT" OR AB "RCT" OR KW
"RCT"

RESULT: 712

ClinicalTrials.gov

Publication Dates: first posted on or before July 1, 2020

“depression” OR “depressive disorder”

AND

“measurement-based” OR “patient reported outcome measure” OR “feedback informed treatment” OR “continuous
assessment” OR “routine outcome monitoring” OR “monitoring treatment progress” OR “progress monitoring” OR “patient
level feedback”

RESULT: 148

CNKI

(AB="B FiHE e+ BERENER A+ ER A+ RIRESLE Y EEREE R + E LTS+ BNWa 7
R+ EAEREN+H#HELEN+EERR+BEERAR+VERITE +ERIFE+ETERET +MERT & 1E
ST SRS BRI R R O+ ST A0+ B 3F) AND (AB=FLIDERZS + HLHIDER +/LIZ547') AND (AB=HIDHBAE'+ 7
SEMEHIERE + 1 EMEES + LU + HDER) AND (AB='BAL R BRI B +RCT+ AL

(AB="Measurement-based Care'+'Patient Reported Outcome Measures'+'Outcome Assessment'+'Feedback informed
treatment'+'Patient reported'+'continuous assessment'+' monitoring treatment progress'+' routine outcome monitoring '+'
progress monitoring'+' patient level feedback '+' patient focused research '+'outcome assessment'+'outcome
measure'+'outcome-based care'+'collaborative care'+'collaborative treatment'+'care management'+'measurement feedback
system'+'measurement-based'+'self-rating') AND (AB='antidepressant '+'antidepress'+'psychotherapy') AND (AB='depressive
disorder'+'treatment resistant depression'+'mood disorders'+' dysthymic disorder '+'depression') AND (AB=' randomized
controlled trial '+'RCT'+'random’)

Result: 888

Hand search using “depression” + “measurement-based care”

Result: 5

Wanfang Database

(£F(ER: "ETF LR+ EERENERITE "+ ER "+ RIRE SR+ BEREE R A"+ E TG
"+ HEWRTT R EMEREN T HE RN EE IR BEERAR Y ERITE " E R R TERNE
P AT BRI ST B T R R g ST A ) AND (EL HHIERE AR
IEJRY7") AND (R "HIBRGE"+ MR M HNARE "+ AR IR+ R S DIRIERR + HIAR") AND (& "RV RiXE
"+"RCT"+"BBEA"))*Date:-2019

(ALL:(Topic: 'Measurement-based Care'+'Patient Reported Outcome Measures'+'Outcome Assessment'+'Feedback informed
treatment'+'Patient reported'+'continuous assessment'+' monitoring treatment progress'+' routine outcome monitoring '+'
progress monitoring'+' patient level feedback '+' patient focused research '+'outcome assessment'+'outcome
measure'+'outcome-based care'+'collaborative care'+'collaborative treatment'+'care management'+'measurement feedback
system'+'measurement-based'+'self-rating') AND (Topic: 'antidepressant '+'antidepress'+'psychotherapy') AND (Topic:
'depressive disorder'+'treatment resistant depression'+'mood disorders'+' dysthymic disorder '+'depression') AND (Topic: '
randomized controlled trial '+'RCT'+'random'))*Date:-2019

Result: 1010

Hand search using “depression” + “measurement-based care”

Result: 8



Supplementary Figure 1.

Funnel plot for clinical response.

Supplementary Figure 2. Funnel plot for clinical remission.
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Supplementary Figure 3. Funnel plot for standardized mean Supplementary Figure 4. Funnel plot for attrition.
difference.
0.0 0 =
o g \\\ o
T ~_ ©
- T~
0.1 ) _— o
\.‘\ 1 ‘///
t’ \
/ y \ 5
.‘.8’. 02 / 5
- / \ E
g / \ 2
@ / \ i e o o
o /
/ \
\
04 L | \ 3
- e ——
-20 -1.5 1.0 05 0.0 05 1.0 15 20 =20 -1.5 -1.0 0.5 0.0 05 1.0 15 20
Std diff in means Log odds ratio
Supplementary Figure 5. Funnel plot for medication adherence.
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Appendix 2. PUBLICATION BIAS REPORTS

RESPONSE

Classic fail-safe N

This meta analysis incorporates data from 3 studies, which yield a z-value of 2.85133 and corresponding 2-tailed p-value of
0.00435. The fail-safe N is 4. This means that we would need to locate and include 4 'null' studies in order for the combined 2-
tailed p-value to exceed 0.050.

Egger's Test of the Intercept

In this case the intercept (B0) is 1.25855, 95% confidence interval (-91.48020, 93.99730), with t=0.17243, df=1. The 1-tailed p-
value (recommended) is 0.44565, and the 2-tailed p-value is 0.89129.

REMISSION

Classic fail-safe N

This meta analysis incorporates data from 5 studies, which yield a z-value of 4.61903 and corresponding 2-tailed p-value of
0.00000. The fail-safe N is 23. This means that we would need to locate and include 23 'null’ studies in order for the combined
2-tailed p-value to exceed 0.050.

Egger's Test of the Intercept

In this case the intercept (BO) is 5.68818, 95% confidence interval (-4.19552, 15.57189), with t=1.83154, df=3. The 1-tailed p-
value (recommended) is 0.08221, and the 2-tailed p-value is 0.16442.

STANDARDIZED MEAN DIFFERENCE

Classic fail-safe N

This meta analysis incorporates data from 5 studies, which yield a z-value of 6.19746 and corresponding 2-tailed p-value of
0.00000. The fail-safe N is 45. This means that we would need to locate and include 45 'null' studies in order for the combined
2-tailed p-value to exceed 0.050.

Egger's Test of the Intercept

In this case the intercept (BO) is 8.10452, 95% confidence interval (2.25827, 13.95077), with t=4.41175, df=3. The 1-tailed p-
value (recommended) is 0.01080, and the 2-tailed p-value is 0.02161.

Duval and Tweedie's Trim and Fill

The program is looking for missing studies based on a random effects model, and is looking for missing studies only to the left
side of the mean effect (these parameters are set by the user). Using these parameters the method suggests that no studies
are missing. Under the random effects model the point estimate and 95% confidence interval for the combined studies is
0.52513 (0.06300, 0.98727). Using Trim and Fill these values are unchanged.

ALL-CAUSE DISCONTINUATION

Classic fail-safe N

This meta analysis incorporates data from 7 studies, which yield a z-value of 1.60477 and corresponding 2-tailed p-value of
0.10855. Since the combined result is not statistically significant, the Fail-Safe N (which addresses the concern that the
observed significance may be spurious) is not relevant.

Egger's Test of the Intercept

In this case the intercept (BO) is -0.35304, 95% confidence interval (-4.51414, 3.80806), with t=0.21810, df=5. The 1-tailed p-
value (recommended) is 0.41799, and the 2-tailed p-value is 0.83598.

MEDICATION ADHERENCE

Classic fail-safe

This meta analysis incorporates data from 3 studies, which yield a z-value of 3.24099 and corresponding 2-tailed p-value of
0.00119. The fail-safe N is 6. This means that we would need to locate and include 6 'null' studies in order for the combined 2-
tailed p-value to exceed 0.050.

Egger's Test of the Intercept

In this case the intercept (BO) is -0.07954, 95% confidence interval (-17.92785, 17.76877), with t=0.05662, df=1. The 1-tailed
p-value (recommended) is 0.48200, and the 2-tailed p-value is 0.96399.



Supplementary Table 1. Post Hoc Sensitivity Analyses Exploring Potential Sources of Heterogeneity

Response

Adli removed (non-algorithm studies remain)

)
Model Effect size and 95% interval Test of null [2-Tail) Heterogeneity Tau-squared
MNumber Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value  P-value Q-value df(Q) P-value I-squared Squared Emor  Variance Tau
Fixed 2 2249 1.560 3241 4347 0.000 1.730 1 0188 42212 0034 0.315 0099 0307
Random 2 2475 1.355 4518 2350 0.003
Guo removed (non-Chinese studies remain)
Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared
Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value  P-value Q-value df (Q) P-value |-squared Squared Emor Variance Tau
Fixed 2 1.368 0892 1.886 1912 0056 10.422 1 0.001 90,405 0554 0.867 0.751 0.744
Random 2 1.180 0399 3489 0299 0765
Yeung removed (psychiatric setting studies remain)
Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared
Number Point Lower Upper Tau Standard
Model Studies estimate Timit limit Z-value  P-value Q-value df (@) P-value I-squared Squared Emor  Variance Tau
Fized 2 1.060 0,666 1688 0245 0.806 10.769 1 0.001 30.714 1429 2228 4962 1.195
Random 2 1.559 0274 8.861 0.501 0616
Remission
Non-algorithm studies only
Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared
Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value P-value Q-value df[@) P-value | d S d Emor Vari, Tau
Fixed 3 1670 1252 2227 3432 0.000 15541 2 0.000 87131 0.497 0609 0371 0.705
Random 3 2124 0898 5.036 1m 0.087
Non-Chinese studies only
Model Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared
Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value  P-value Q-value df(Q) P-value I-squared Squared Eror Variance Tau
Fixed 4 1.415 1110 1.804 2,805 0.005 2278 3 0517 0.000 0.000 0.052 0.003 0.000
Random 4 1415 1110 1.804 2.805 0.005
Psychiatric settings studies only
Model [} Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared
MNumber Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value P-value Q-value df Q) P-value I-squared Squared Error Variance Tau
Fixed 3 2,044 1.436 2910 3971 0.000 11.555 2 0.003 82691 0508 0626 0332 0711
Random 3 2478 1019 6.027 2002 0.045
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Standardized Mean Difference

Note: All 3 Chinese studies involved psychiatric clinic patients,
while both non-Chinese studies involved primary care patients,
so the results are the same

Psychiatric settings OR Chinese studies (Guo, Chen, Zhao remain)

Model Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point  Standard Lower Upper Tau Standard
Model Studies estimate error Variance limit limit Z-value  P-value Q-value df (Q) P-value I-squared Squared Emor ‘Variance Tau
Fixed 3 0831 0113 0013 0610 1.052 7.3680 0.000 10566 2 0.005 81.071 0164 0.202 0.041 0.405
Random 3 0858 0.260 0.067 0349 1.367 3306 0,001
Primary care studies OR non-Chinese studies (Wikberg & Yeung remain)
Model Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point  Standard Lower Upper Tau Standard
Model Studies estimate emor Variance limit limit Z-value  P-value Q-value df[Q) P-value I-squared Squared Emror Variance Tau
Fixed 2 001 0.067 0.005 0120 0143 0167 0.867 3894 1 0,048 74.323 0.032 0.060 0.004 0178
Random 2 0057 0145 o021 -0.228 0.342 0393 0695

Itis illegal to post this copyrighted PDF on any website. ¢ © 2021 Copyright Physicians Postgraduate Press, Inc.

6





