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Abstract: Measurement-based care (MBC) involves the systematic use of standardized 
measurements to inform treatment decisions. MBC can enhance clinical decision-making 
and quality of care by prompting personalized changes in treatment based on measured 
patient outcomes. MBC can also promote more precise communications between patients 
and clinicians around individual patient care. While commonly employed in psychiatric 
clinical research, the use of MBC in everyday practice can be complicated by clinic 
operations and variability across patients. We implemented MBC in the UT Southwestern 
Psychiatry Multispecialty Outpatient Clinic during the expansion of our general psychiatry 
clinic and subspecialty targeted programs. This article describes the top 10 lessons we 
learned as we confronted practical obstacles around implementing the ideals of MBC into 
a pre-existing, busy psychiatric clinical practice and how doing so impacts care, provider 
engagement, patient engagement, and research opportunity. 
Keywords: measurement-based care, clinic operations, quality improvement, quality care, 
screening, outpatient

Introduction
Measurement-based care (MBC) is an integral part of routine clinical medicine. 
Patients and clinicians expect to have regular measurements of blood pressure to 
monitor hypertension and hemoglobin A1C to monitor diabetes. Without these 
measures, quality care is impossible. Psychiatry, though, has been slow to incorpo-
rate MBC into routine practice. To do so would mean systematically using standard 
clinical tools to aid in individualized clinical decision-making regarding diagnosis, 
treatment selection, side-effect management and relapse prevention.

Using MBC in psychiatry has clearly been shown to improve quality of care and 
clinical outcomes.1–5 MBC also helps engage and retain patients in treatment.6 

MBC engages patients in the acquisition of therapeutic and side effect outcomes to 
inform clinical decision-making and facilitate patient-clinician collaboration.

Despite this wealth of evidence, MBC is rarely incorporated in routine behavioral 
health care. A review of the MBC literature states that “typically less than 20% of 
behavioral health practitioners (are) integrating it into their practice”.7 Even regulatory 
pressure has been slow to change practice. For example, the Joint Commission’s 2018 

Correspondence: Kristin Martin-Cook  
Department of Psychiatry, University of 
Texas Southwestern Medical Center, 5323 
Harry Hines Blvd, Dallas, TX, 75235, USA  
Tel +1-214-648-1983  
Fax +1-214-648-4947  
Email Kristin.Martin- 
Cook@UTSouthwestern.edu

Neuropsychiatric Disease and Treatment 2021:17 1621–1631                                            1621
© 2021 Martin-Cook et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/ 
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing 

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. 
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Neuropsychiatric Disease and Treatment                                              Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 26 February 2021
Accepted: 13 April 2021
Published: 25 May 2021

N
eu

ro
ps

yc
hi

at
ric

 D
is

ea
se

 a
nd

 T
re

at
m

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0003-2004-2382
mailto:Kristin.Martin-Cook@UTSouthwestern.edu
mailto:Kristin.Martin-Cook@UTSouthwestern.edu
http://www.dovepress.com/permissions.php
https://www.dovepress.com


standards for addiction and behavioral health-care programs 
include the use of a standardized tool to monitor a patient’s 
progress and evaluate outcomes of care. Failure to integrate 
this MBC standard was the third most frequently cited defi-
ciency, with 70% of the citations noting failure to even select 
an instrument.8

Recognizing the value of MBC, the Department of 
Psychiatry at UT Southwestern Medical Center in Dallas, 
under the leadership of the Chair (CT) and the Vice-Chair 
(HI), decided to implement MBC in our general 
Psychiatric Outpatient Clinic. This report presents the 
strategies, challenges, solutions, and subsequent adapta-
tions we used to implement MBC in this clinic.

The Health System Context
In 2016, the Psychiatry Clinic at UT Southwestern Medical 
Center faced rapidly increasing demands for timely behavioral 
health care from our expanding medical and surgical practice. 
This growing need required us to quickly transform our care 
team and clinical processes. In three years, we tripled the 
number of staff and developed multidisciplinary care teams 
composed of psychiatrists, psychologists, nurse practitioners, 
physician assistants, and master’s level psychotherapists 
including licensed clinical social workers (LCSWs) and 
licensed professional counsellors (LPCs). Our aim was to 
make the clinic a “one-stop-shop” where multiple treatment 
options would be offered, including individual and group 
psychotherapies, medication management, subspecialty care 
such as addiction and geriatric psychiatry, as well as expert 
psychopharmacological consultations and interventions, such 
as esketamine and transcranial magnetic stimulation (TMS).

The increase in patient volume, diversity and acuity 
was substantial. In 2015, our Psychiatry Clinic received 
approximately 2050 referrals and provided care to 2746 
unique patients. Care was provided by clinician time of 
6.38 full-time equivalents (FTEs). Based on the growing 
needs of the UT Southwestern health-care system, clini-
cian time was expanded by 2020 to 44 FTEs. With this 
increased staff, we were able to offer care to a much wider 
patient population, with around 11,936 referrals and ser-
ving 11,017 unique patients in the 2020 academic year. 
Due to the coronavirus disease 2019 (COVID-19) pan-
demic, we made a shift to providing care virtually to 
85% of patients in March 2020, requiring further adapta-
tion of our processes. This paper highlights the lessons 
learned from our implementation of MBC into an existing 
multidisciplinary, multispecialty, academic psychiatry clin-
ical practice.

Measurement-Based Care: Lessons 
Learned
Administrative Direction, Support, 
Oversight, and Management of MBC 
Implementation
During this expansion which began in 2016, clinical lea-
dership decided to implement a standard set of measures to 
be used across all patients by clinicians at all clinic visits 
to enhance diagnosis, systematically personalize treatment 
delivery, and improve communication amongst clinicians 
and clinical settings (ie, primary care or specialty care to 
psychiatry). These measures would also provide informa-
tion to assist us in launching quality improvement projects.

Implementing MBC requires substantial commitment of 
time, energy, resources and leadership, who must take an 
active, enthusiastic role in moving the project forward. We 
established a clear administrative structure with both the Vice 
Chair and Medical Director taking on the role of project 
champions. The Vice Chair created the charter for the project, 
solicited assistance from the electronic medical record (EMR) 
and quality improvement teams at UT Southwestern to assist 
with incorporation of measures into the EMR and kept us 
moving forward with a mandate to implement 
a comprehensive MBC plan. The Medical Director primarily 
worked with clinicians to address their specific concerns about 
the impact of implementing MBC on patient schedules and 
clinic workflows. These efforts helped to overcome resis-
tances, share project ownership, and develop consensus 
amongst clinicians with diverse opinions about measure selec-
tion and how to best adjust clinic operations. For example, the 
Medical Director addressed ongoing MBC-related problems 
during monthly meetings with each provider, championed 
collection compliance and implemented a group incentive to 
encourage clinicians to allow patients time for completion 
before starting each session, which resulted in a high comple-
tion rate (with measures collected on 80% of visits). The Vice 
Chair, Medical Director and Practice Administrator formed 
the MBC committee for development and implementation, 
bringing in additional expertise from the EMR, workflow 
analysis and quality improvement teams throughout the devel-
opment and implementation phases of the project.

The most substantial time commitment was that of the 
EMR analyst, who spent time researching methods for build-
ing out the questionnaires and the display in the EMR. The 
questionnaire build took around 3 months, to determine the 
computational logic required for questionnaire population 
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and to ensure the interface was patient friendly. While the 
EMR analyst was building the digital version, we planned the 
workflow and began staff training using the paper form and 
discussing the changes that would occur once the digital 
workflow was in place on the tablets. Once the tablets were 
set up with the questionnaires, we worked one on one with 
staff using role-playing exercises until the process was clear 
and included the project in our weekly staff meetings to 
troubleshoot ongoing issues that arose and make certain 
that all staff were comfortable with the process.

The primary cost of the project was in personnel time 
as described above. There were additional costs associated 
with the tablets used for electronic measure administra-
tion,; however, these were not as substantial as staff time 
and with the advent of tele-medicine we are exploring 
more cost-effective alternative delivery methods for 
MBC (further described in Add to the MBC Platform for 
Subspecialty Care).

Engaging the Clinical Staff
Clinician engagement, understanding, and willingness to 
implement this new process were pivotal to its success.2,9,10 

Focusing on better patient care appealed to professional core 
values and made the work and change seem worthwhile. In 
addition, having a solid and well delineated MBC action plan 
seemed to facilitate this process.11,12

To increase clinician enthusiasm and project owner-
ship, we initiated several formal discussions with the clin-
ical staff in advance of MBC implementation. These 
meetings were crucial for understanding the practical and 
psychological barriers to use and designing shared solu-
tions that clinicians could embrace. After implementation, 
we continued to evaluate the MBC process in monthly 
provider meetings with the goal of improving the process 
through provider feedback.

We initiated clinician engagement by outlining and 
agreeing on the ways in which access to measures could 
improve patient care including: (1) Providing direction for 
the visit (2) assisting with targeting the evaluation portion 
of the visit which allows more time for treatment discus-
sions, and, (3) tracking of symptoms to assist with needed 
changes in treatment to reach remission. While our clin-
icians were aware of the reported utility of MBC, they 
were concerned about adding more bureaucracy which 
would impede clinic flow without clear and immediate 
clinical benefit. We identified the practical issues of con-
cern (Table 1) as stated by the clinicians and arranged 
a series of meetings for the MBC development team to 
tackle each area and explore solutions.

Our clinicians suggested that they were less likely to 
use MBC if reviewing the data entailed an extra step 
outside the EMR. Therefore, we chose questionnaires 

Table 1 Practical Concerns in Implementing MBC

Issues Important to Providers Key Points

Selection of measures Identify purpose of MBC in the clinical context and select appropriate measures to fulfill this 

focus.

Accessing MBC data easily Make MBC data accessible to each provider within the EMR, visualized with as few “clicks” as 

possible.

When/frequency of presenting measures Collect MBC measures at every visit at which care decisions are to be made prior to making 

them.

Ensuring the measures are available to the 

provider for use in the visit

Prioritize order of MBC measure administration to ensure that the most vital measures 

completed prior to appointment start.

Engaging patients in MBC Engagement of patients and significant others is vital to the success of MBC. Provide and discuss 

educational materials with patients/care givers to promote engagement and understanding

Adapting the MBC platform if needed Seek feedback from the clinical teams and patients to fine tune and tailor MBC methods to the 

needs of the clinic.

Adapting to tele-psychiatry MBC can be successfully collected via tele-health. Standardize measure collection to mimic where 

possible to in-person MBC procedures.

Dealing with suicidal risk documented through 

MBC

Use MBC to recognize suicidal risk. Implement a suicide risk alert based on specific item 

responses that require provider acknowledgement and attestation of a safety management plan.
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that could be directly entered on a tablet and populated 
into the EMR in real time. Clear, easily readable measure 
score displays were essential to enhancing clinician buy-in 
and utilization of MBC. In addition, our MBC data display 
in the EMR was designed to allow longitudinal monitoring 
of outcomes and treatment progress. For each measure, we 
developed a line graph that includes the last three total 
scores and that displays on the sidebar of the patient visit 
(Figure 1). Furthermore, to make both item level responses 
and total scores easily accessible and visible to our clin-
icians, we displayed the individual item responses and 
total scores in separate windows (see Figure 1).

Selection of Measures
We now turned to selecting which measures to use. Of the 
utmost concern was time. Time spent in the clinic waiting 
room or total visit time influences willingness to seek care, 
adherence to visit schedules/workflows and patient satisfac-
tion. Unlike the inclusion of MBC in research trials where 
time constraints are less of an issue and a diagnosis is 
specified, the use of brief, self-report measures over 
a diverse set of symptoms in clinical care is crucial for 
minimizing disruptions to the clinical schedule.5,13,14

The first task was to identify the purpose/focus for the 
overall measurement process, as this would drive decisions 
about which scales to include. Since a primary goal of adding 
MBC to our clinic was to assist with diagnostic evaluations, we 
decided to start with symptom-based screening measures for 
the most common outpatient conditions seen in a large general 
psychiatry clinic: depression, anxiety, suicidality, substance 
abuse, obsessive-compulsive thinking, panic, attention deficit, 
mania, psychosis, sleep and pain. We conducted a literature 
review to identify two or three nonproprietary, reliable, 

commonly accepted, valid, self-report measures of symptoms 
germane to each of the conditions of interest, and presented 
these findings to the clinicians to gain consensus about our final 
battery of measures (Table 2). To make our final selection, 
special consideration was given to the brevity and ease of use 
of every measure. In addition, the desire to speak a common 
language with our medical clinics, make comparisons across 
clinical settings, integrate psychiatry practices with primary 
care, and make direct comparisons across visits steered the 
selection of measures. If a measure was already in use in the 
Health System or within the Department of Psychiatry, we 
chose that measure to facilitate collaboration and communica-
tion across the system. For example, three self-report measures 
for depression were initially identified by our literature search, 
including the 21-item Beck Depression Inventory (BDI),15 the 
16-item Quick Inventory of Depressive Symptomatology-Self 
-Report (QIDS-SR),16 and the 9-item Patient Health 
Questionnaire (PHQ-9).17 The PHQ-9 was ultimately selected 
because it is relatively shorter than the other two measures and 
easy to use, but also because it was already in use throughout 
our health system as a screening tool. This measure was there-
fore deemed the most suitable measure for depression given its 
wide support and reliability from our literature review, com-
bined with the use and translational opportunities afforded 
through consistent use of the PHQ-9 within our Health System.

We started by building a “core” group of measures that 
the clinicians felt were important across all diagnoses and 
visits. Next, we identified a group of measures related to 
specific diagnoses of interest. As we were selecting mea-
sures, we conducted several timed trials to ensure that the 
battery could be completed within 30 minutes, even for 
a slow responder. Some of these measures were subse-
quently adapted and truncated due to time constraints 
resulting from delivery in a clinical context (see Table 2).

When to Measure
Since our primary objective was to assist in clinical diag-
nosis, we decided to deploy all the measures at the initial 
visit. At subsequent visits, each patient would complete 
only those questionnaires pertinent to the diagnoses they 
had received (“Add-on scales”, see Table 2) in addition to 
the core set of questionnaires. Since MBC was to help in 
clinical decision-making treatment selection, and treatment 
adjustment (thereby enhancing quality of care), we 
decided that medication management visits should routi-
nely be accompanied by MBC measures pertinent to that 
patient, regardless of time between visits,34 while patients 
engaged in psychotherapy would only complete the 

Figure 1 Example of measurement-based care scale display in patient electronic 
medical record.
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questionnaires monthly. For example, a patient with the 
diagnosis of “Bipolar Disorder” would find both the “core 
battery” and the “add-on” measure for mania. The ques-
tionnaire battery was set up in this format to help alleviate 
“questionnaire fatigue”. The established patient battery 
was designed so that it could be typically completed 
within 15 minutes for most patients.

The questionnaire assignment in the EMR was built on 
two factors: visit type and diagnosis. The visit type trig-
gered questionnaire deployment, either all questionnaires 
for a “new” patient or core questionnaires plus diagnosis- 
specific measures for an “established” patient. The diag-
nosis as indicated in the EMR problem list drove which 
“add-on scales” populate each “established” visit.

Expect and Plan for Patient Variability
In our large general psychiatric outpatient clinic, patients 
vary greatly with regard to the number of concurrent general 

medical and psychiatric comorbid conditions, which impacts 
the choice of measures and the allocation of clinician time. 
Some patients are referred from a medical specialist without 
discussion, while others may have been in psychiatric care in 
the community for years but are now being referred to the 
medical school for a specialized evaluation or treatment.

Several months after implementing MBC, clinicians and 
front office staff provided feedback that while some patients 
were completing the “core battery” of questionnaires in 10 
minutes, many were spending so much time on the tablet 
questionnaires that it was impacting their appointment time. 
To address this variability, we prioritized and ordered our 
“core battery” measures with the first 3 scales ordered, aimed 
at depression (Patient Health Questionnaire, PHQ-9),17 anxi-
ety (Generalized Anxiety Disorder, GAD-7),19 and suicidal-
ity (Concise Health Risk Tracking, CHRT-7).18 While the 
entire battery is delivered to patients in the hope that they will 
complete all scales, this prioritization ensured we would be 

Table 2 MBC Measurement Battery

Core Battery (Administered at Every New and Follow Up Visit; In the Order of Administration)

Scale Number of Items Condition/Dimension

Patient Health Questionnaire (PHQ)17 9 Depression

Concise Health Risk Tracking (CHRT)18 7 Suicidality

Generalized Anxiety Disorder (GAD)19 7 Anxiety

Medication Adherence Questionnaire (MAQ)20 2 (adapted from MAQ-5) Adherence

Frequency, Intensity and Burden of Side Effects (FIBSER)21 5 Side Effects

Substance Use Screener  

If positive: - Alcohol Use Disorders Identification Test (AUDIT)22  

- Drug Abuse Screening Test (DAST)23

2 

10 

10

Substance Use

Pain Frequency, Intensity and Burden Scale (P-FIBS)24 2 (adapted from P-FIBS-4) Pain

Add-on Scales (triggered by entry of related disorders on the problem/diagnosis list in the electronic medical record (EMR))

Scale Number of Items Condition/Dimension

Altman Self-Rating Mania Scale (ASRM)25 5 Mania

Community Assessment of Psychic Experience (CAPE)26 6 (adapted from CAPE-42) Psychosis (positive symptoms)

Autonomic nervous system (ANS)27 Questionnaire Screener 

If positive: Full ANS scale

2 

5

Panic

Brief Obsessive-Compulsive Scale (BOCS)28 

If positive: Obsessive-Compulsive Inventory (OCI-R)29

6 (adapted from BOCS 16) 

18

OCD

Adult attention deficit hyperactivity disorder (ADHD) Self-Report Scale (ASRS) Screener30 

If positive: Full ASRS scale30

6 

18

ADHD

Primary Care Post-traumatic stress disorder Screen (PC-PTSD)31 

If positive: PTSD Checklist-Civilian (PCL-C)32

4 

17

PTSD

Brief Insomnia Questionnaire (BIQ)33 2 (adapted from BIQ-16) Insomnia
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able to collect information about at least these symptoms (the 
most common complaints among our clinical population) 
from the majority of patients at each visit prior to the provider 
needing to start the visit.

Patient Engagement
Treatment engagement, retention, and adherence are the big-
gest challenges in delivering effective interventions,6 and 
MBC.10,35 These facts influenced our decision regarding 
how to deliver the questionnaires to patients. While we were 
building the electronic MBC platform in our EMR for delivery 
on tablets in the clinic, we introduced the concept and process 
to patients in paper form. We created a one-page patient 
handout which explained the benefits of MBC, emphasizing 
how routine measurement of symptoms would help the patient 
and clinician improve evaluation and treatment. Alongside this 
handout, we included the PHQ-9, GAD-7 and CHRT-7 self- 
report measures. We titled the form “Care Eval” and used this 
tool to educate patients about the potential benefits of engage-
ment with MBC as part of their clinic visits.

We chose to implement MBC via tablets in our clinic due 
to low rates of engagement with the patient portal/secure 
EMR email system. However, in response to the COVID- 
19 pandemic and the shift to telehealth for care, we now send 
the MBC battery through the patient portal/EMR secure 
email 24 hours in advance of the telehealth appointment 
(this is explored further in Add to the MBC Platform for 
Subspecialty Care). For patients who are seen in-person, the 
questionnaires can still be completed on the tablet if not 
answered in advance through the patient portal.

A major concern for providers was the patient’s willing-
ness to arrive early enough to complete the measures prior to 
the initiation of the treatment visit. Therefore, we built in 
a pre-visit check in time for patients to arrive for question-
naire completion and labeled this time “Care Eval,” so 
patients would understand that the time required to complete 
these measures was part of their care. Working within the 
constraints of our EMR scheduling templates and appoint-
ment reminder system led us to show patients the arrive by 
time (30 minutes in advance for new patient appointments 
and 15 minutes for established appointments), rather than the 
appointment time (the actual time the provider will see the 
patient). The inclusion of the paper form and “Care Eval” 
process allowed us to not only introduce the concept of MBC 
to our existing patients, but gave patients practice at what 
would be an expanded process when the tablets were intro-
duced with the larger MBC battery, which occurred approxi-
mately 6 months after the introduction of the paper form. 

From the start, we provided scripting and training to staff and 
clinicians to standardize conversations around the purpose 
and process. Later, we also created posters for the clinic to 
reinforce the benefits of MBC (Supplemental Figure 1).

We strongly advised clinicians to explicitly introduce 
their patients to the purpose and processes involved in 
MBC, which was found to be very helpful. In addition, 
clinicians were encouraged to refer to and make use of the 
data during the patient’s appointment, in order to highlight 
the importance and express appreciation for the patient’s 
efforts in completing these measures. The incorporation of 
patient questionnaires into the visit by the provider helps 
with understanding the patient’s current functioning as 
sometimes the questionnaires might tell a different story 
from what the patient is endorsing and lead the visit in an 
alternative direction, such as in the following clinical case 
studies shared by providers:

Clinical Case Study 1: A 38-year-old woman with 
a history of recurrent depression was treated with 
a selective serotonin reuptake inhibitor (SSRI). After 4 
weeks, she reported that she was doing better and was 
pleased by her improvement. Her PHQ-9 had decreased 
from 18 to 6. Over the next few months, she continued to 
report that she was doing well and denied any symptoms 
or stressors on direct questioning. Her PHQ-9, though, 
gradually increased back into the low teens. When this 
discrepancy was brought to her attention, she tearfully 
admitted that she had been under a lot of stress at work, 
that this was affecting her marriage, and that she had, in 
fact, been more depressed. This disclosure opened up an 
opportunity to make a medication adjustment and to 
engage the patient in psychotherapy.

Clinical Case Study 2: A 40-year-old man presented with 
depression. He was reluctant to accept treatment and was 
very negative about himself and his life. However, he even-
tually agreed to antidepressant medication treatment. After 2 
months, he denied any improvement and felt that the medica-
tion was not working. His PHQ-9, though, had decreased 
from 22 to 14. When this was brought to his attention, he 
agreed he might be a little better and accepted a dose 
increase. Two months later, his PHQ-9 was 4. He reported 
that he was feeling much better, more confident and hopeful, 
and was glad he had increased the medication.

The above scenarios underline the importance of MBC 
integration into patient care by providing critical informa-
tion to clinicians, encouraging patient engagement, disclo-
sure and collaboration in treatment, and detecting change 
that patients may overlook.
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Revise and Fine-Tune the Measures and 
Process
Lessons learned from the implementation process led to 
new discussions and a few changes. It became apparent 
early on that patients with dementia or cognitive impair-
ment should not be required to complete the MBC battery, 
as often the data was unreliable, of questionable validity, 
and often completed by caregivers, or the technology was 
frustrating. After receiving feedback from providers that 
the initial new patient battery was taking longer than 
expected for many patients, we reviewed the data for 
several of the “add-on” questionnaires to determine how 
to revise. Based on data suggesting that most items 
included on the attention deficit hyperactivity disorder 
(ADHD) scale were positive across diagnoses and not 
specific to the diagnosis of ADHD, we removed this 
measure from the initial visit and included it only in 
established visits where a diagnosis of ADHD was listed 
on the problem list. In order to further reduce the time 
required, we followed the same process for the Obsessive- 
compulsive disorder (OCD) measure and the Post- 
traumatic stress disorder (PTSD) measure (see Table 2). 
These revisions were a compromise to reduce the time 
required at the initial screening visit, but still offer the 
measures for follow-up care when the measure was rele-
vant to the diagnosis and treatment plan, resulting in 
positive patient and clinician feedback.

Add to the MBC Platform for 
Subspecialty Care
Having worked out the delivery process for the standardized 
MBC platform in the general outpatient clinic, specialty 
clinicians requested to add additional measures for specific 
needs. The development of a treatment resistant depression 
(TRD) Interventional Psychiatry program led to the inclusion 
of an additional measure of depression. The team requested 
that we add the Quick Inventory of Depression 
Symptomatology – Self Report (QIDS-SR)16 to TMS and 
esketamine procedure visits to further document treatment 
outcomes which could be utilized for supporting the payer 
authorization process for these specialty treatments. Because 
the delivery of measures is tied to visit types, ie, all screening 
measures populate the tablet any time a new patient visit type 
is started and specific measures are added when the estab-
lished visit types are initiated, it was easy to link these 
specific procedure visits to a new measure. As a further 
example, the psychotherapy team who run the group for 

cognitive behavioral therapy (CBT) for Insomnia asked 
about adding specific sleep measures to assist with the 
group curriculum. Attaching these measures to the visit 
type group for this specific clinician, allows for these mea-
sures to be sent out only when a patient is scheduled for this 
group and provider.

Adapting to Tele Psychiatry
We frequently revisited the option of sending measures in 
advance via secure email in our EMR along with current 
pre-visit forms, however, given the low completion rates of 
these forms we decided to maintain the system of an early 
arrival time for collecting the MBC battery to ensure 
a higher rate of completion. However, due to the COVID- 
19 Pandemic, in March 2020 we had a rapid shift to virtual/ 
video visits with an increase from just a handful of telehealth 
visits per week to close to over 800 per week, in the span of 
around 5–7 days. Since no patients were being seen in 
person initially, we could not use our tablets to collect the 
data resulting in the termination of MBC temporarily.

Our clinicians immediately asked that MBC be integrated 
into the virtual visits highlighting how much MBC had 
become a part of their routine practice. Care seemed incom-
plete without the measures. We had a new mandate, this time 
from the providers themselves, to find a way to collect the 
measures on all patient visits. We began collecting the PHQ- 
9 and GAD-7 via secure EMR email after making the shift to 
video visits in April 2020 and are working currently to begin 
telehealth delivery of the entire MBC battery according to the 
same rules as our in clinic tablet procedure, and standardize 
collection across both in-clinic and remote care.

Dealing with Suicidal Risk in the Clinic 
and Remotely
Since responses indicating suicidal risk are vitally impor-
tant, we built an alert system that would flash on the screen 
when the provider opened the patient’s chart if there is 
endorsement of this construct within the battery (Table 3). 
The red alert warning says, “your patient responded posi-
tively to suicide risk.” In order to close the box, the 
provider is required to enter a phrase acknowledging the 
message and attesting to making a safety plan.

When completing measures remotely, we were concerned 
about sending questionnaires via secure email prior to ses-
sions as a patient might answer questions indicating suicide 
risk, but the data could sit unnoticed in the EMR and not be 
assessed in a timely manner. We decided to implement the 
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following process to mitigate risk related to the suicide items. 
Rather than following the health systems standard policy of 
sending electronic questionnaires 7 days prior to an upcom-
ing visit, we sent our measures out to patients only 24 hours 
in advance. By delaying the assessment questionnaires until 
24 hours prior to the visit with the clinician, along with the 
pop-up alert highlighting suicide risk, we hoped to insure 
timely assessment and intervention. If patients screen posi-
tive for suicide risk but are a no-show at either the in-person 
or virtual visit, our policy is to call the patient immediately 
and pursue a welfare check if we cannot reach them.

Challenges and Future Directions
MBC has become a valued part of our practice, but we 
continue to face challenges and questions. For example, 
we quickly learned that our core measures did not fit the 
needs of certain patient populations. Our addiction team 
needed measures specific to relapse prevention; our CBT- 
Insomnia group needed sleep hygiene scales as well as 
a sleep diary. While some flexibility exists based on pro-
vider and visit type, issues of standardization and ques-
tionnaire fatigue are a concern. The wide adoption of 
telehealth, prompted by the COVID-19 pandemic, allowed 
us to explore ad hoc delivery of provider-assigned ques-
tionnaires specific to particular treatment plans or groups 
such as our eating disorder patients. We are currently 
refining a new process that will allow our therapists to 
manually send specific measures aimed at a more indivi-
dualized treatment focus rather than being automatically 
triggered in a more global fashion. These issues bring up 
the question of how to effectively use MBC to genuinely 
personalize care.

Another challenge was how best to share scores with 
patients graphically during telehealth visits. Our EMR cur-
rently can only display item by item scores directly to 
patients. Providers report that actively sharing the scores 
with patients during visits results in increased patient 
engagement in the visit and with the MBC process, as 
well as, enhanced clinical conversation between patient 
and provider about symptoms and treatment planning. We 
are continuing to explore the best ways to similarly share 
the MBC scores and changes during telehealth visits and by 
secure mail within our EMR for patients to later reference. 
This brings up the question of how best to use MBC to 
engage patients in self-monitoring and management beyond 
the care visit. The use of biomedical informatics data 
embedded in smartphone applications which allow the 
patient to self-monitor health and well-being between visits 
with their provider offers an enhanced opportunity to get 
even more out of MBC in future, for example.36

Another issue we have faced is how best to address 
patients who persistently report high scores. Some of these 
patients are refractory to treatment, while others appear to 
over-report. In both cases, symptomatic measures do not 
always capture clinical change. For example, we see many 
complex patients who may be much more functional and 
at much less risk for suicide, but their core scores remain 
high and unchanged. Brief scales such as the Mini-Quality 
of Life and Enjoyment (Mini-Q-LES-Q)37 to assess quality 
of life or the Work and Social Adjustment Scale (WSAS)38 

may be more helpful in such cases.
MBC generates a wealth of data which provides oppor-

tunities for quality improvement and other clinical 
research projects. By Fall of 2020, over 400,000 question-
naires on over 17,000 patients had been collected across 

Table 3 Suicide Risk Items: Suicide Items That Trigger the Red Box Alert “Your Patient is Responding Positively to Suicide Risk” for the Provider 
When the Chart is Opened, Therefore Requiring Timely Assessment

MBC Scale Battery

Scale Number of Item Description of Item

Patient Health Questionnaire (PHQ)17 Item 9 Thoughts that you would be better off dead or of hurting yourself in some way

Concise Health Risk Tracking (CHRT)18 Item 5 I have been having thoughts of killing myself
Item 6 I have thoughts about how I might kill myself

Item 7 I have a plan to kill myself

Electronic Medical Record (EMR) review

EMR section Number of Item Description of Item

Review of systems Item 93 Suicidal ideas (yes/no)
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numerous diagnoses and multiple clinicians. To promote 
the development of research questions and database inqui-
ries, we obtained UT Southwestern Institutional Review 
Board (IRB) approval and exported the measures into 
a de-identified database which is accessible to clinicians 
in support of clinical research activities. We have encour-
aged interested faculty to use this data and have offered 
mentorship opportunities. MBC offers rich ground for 
research creativity and quality outcome projects. For clin-
icians who use the data for providing patient-centered 
care, the database offers an opportunity to engage in clin-
ical research in a way they might not have previously.

Conclusion
Using MBC in routine psychiatric practice was implemen-
ted and adopted by providers in our clinic. Including and 
engaging providers was crucial to creating a process that 
complimented our clinic operations and adapting the pro-
cess based on both patient and provider experience over 
time contributed to successful integration of MBC into 
patient care in a meaningful way. We have found that 
despite growing pains and continued challenges, MBC 
now seems like a natural part of our practice. Our clin-
icians demanded we make it part of telehealth during the 
COVID-19 pandemic, and we are excited by the research 
possibilities offered by the wealth of data we have col-
lected. We hope this enthusiasm inspires others to integrate 
MBC into their clinical care.

Abbreviations
A1C, hemoglobin A1C; ADHD, attention deficit hyperactivity 
disorder; ANS, autonomic nervous system; ASRM, Altman 
Self-Rating Mania Scale; ASRS, adult attention deficit hyper-
activity disorder Self-Report Scale; AUDIT, Alcohol Use 
Disorders Identification Test; BDI, Beck Depression 
Inventory; BIQ, Brief Insomnia Questionnaire; BOCS, Brief 
Obsessive-Compulsive Scale; CAPE, Community 
Assessment of Psychic Experience; CBT, cognitive behavioral 
therapy; CHRT, Concise Health Risk Tracking; COVID-19, 
coronavirus disease 2019; DAST, Drug Abuse Screening Test; 
EMR, electronic medical record; FIBSER, Frequency, 
Intensity and Burden of Side Effects; FTE, full-time equiva-
lent; GAD, Generalized Anxiety Disorder; IRB, institutional 
review board; LCSW, licensed clinical social worker; LPC, 
licensed professional counsellor; MAQ, Medication 
Adherence Questionnaire; MBC, measurement-based care; 
Mini-Q-LES-Q, Mini-Quality of Life and Enjoyment; OCD, 
Obsessive-compulsive disorder; OCI, Obsessive-Compulsive 

Inventory; P-FIBS, Pain Frequency, Intensity and Burden 
Scale; PC-PTSD, Primary Care Post-traumatic stress disorder 
Screen; PCL-C, Post-traumatic stress disorder Checklist- 
Civilian; PHQ, Patient Health Questionnaire; PTSD, Post- 
traumatic stress disorder; QIDS-SR, Quick Inventory of 
Depression Symptomatology – Self Report; SSRI, selective 
serotonin reuptake inhibitor; TMS, transcranial magnetic sti-
mulation; TRD, treatment resistant depression; UT, University 
of Texas; WSAS, Work and Social Adjustment Scale.

Ethics Approval and Informed 
Consent
Does not apply.

Consent for Publication
Does not apply.

Acknowledgments
The authors wish to acknowledge all members of UTSW 
Psychiatry Outpatient Clinic and our UTSW Information 
Resources and EMR teams for their ongoing commitment 
to the project.

Funding
This work is funded by UT Southwestern Medical Center, 
Dallas, Texas, USA.

Disclosure
AJR has received consulting fees from Compass Inc., 
Curbstone Consultant LLC, Emmes Corp., Evecxia 
Therapeutics, Inc., Holmusk, Johnson and Johnson 
(Janssen), Liva-Nova, Neurocrine Biosciences Inc., 
Otsuka-US, Sunovion; speaking fees from Liva-Nova, 
Johnson and Johnson (Janssen); and royalties from 
Guilford Press and the University of Texas 
Southwestern Medical Center, Dallas, TX (for the 
Inventory of Depressive Symptoms and its derivatives). 
He is also named co-inventor on two patents: US Patent 
No. 7795033: Methods to Predict the Outcome of 
Treatment with Antidepressant Medication, Inventors: 
McMahon FJ, Laje G, Manji H, Rush AJ, Paddock S, 
Wilson AS; and US Patent No. 7906283: Methods to 
Identify Patients at Risk of Developing Adverse Events 
During Treatment with Antidepressant Medication, 
Inventors: McMahon FJ, Laje G, Manji H, Rush AJ, 
Paddock S. The authors report no other conflicts of inter-
est in this work.

Neuropsychiatric Disease and Treatment 2021:17                                                                              https://doi.org/10.2147/NDT.S308615                                                                                                                                                                                                                       

DovePress                                                                                                                       
1629

Dovepress                                                                                                                                                   Martin-Cook et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


References
1. Fortney JC, Unutzer J, Wrenn G, et al. A tipping point for 

measurement-based care. Psychiatr Serv. 2017;68(2):179–188. 
doi:10.1176/appi.ps.201500439

2. Rush AJ, Rago WV, Crismon ML, et al. Medication treatment for the 
severely and persistently mentally ill: the Texas Medication 
Algorithm Project. J Clin Psychiatry. 1999;60(5):284–291. 
doi:10.4088/jcp.v60n0503

3. Guo T, Xiang YT, Xiao L, et al. Measurement-based care versus 
standard care for major depression: a randomized controlled trial with 
blind raters. Am J Psychiatry. 2015;172(10):1004–1013. doi:10.1176/ 
appi.ajp.2015.14050652

4. Scott K, Lewis CC. Using measurement-based care to enhance any 
treatment. Cogn Behav Pract. 2015;22(1):49–59. doi:10.1016/j. 
cbpra.2014.01.010

5. Trivedi MH, Rush AJ, Wisniewski SR, et al. Evaluation of outcomes 
with citalopram for depression using measurement-based care in 
STAR*D: implications for clinical practice. Am J Psychiatry. 
2006;163(1):28–40. doi:10.1176/appi.ajp.163.1.28

6. Rush AJ, Thase ME. Improving depression outcome by 
patient-centered medical management. Am J Psychiatry. 2018;175 
(12):1187–1198. doi:10.1176/appi.ajp.2018.18040398

7. Lewis CC, Boyd M, Puspitasari A, et al. Implementing 
measurement-based care in behavioral health: a review. JAMA 
Psychiatry. 2019;76(3):324–335. doi:10.1001/jamapsychiatry.2018.3329

8. Williams S. Choosing a Standardized Instrument to Implement 
Measurement Based Care. 2020.

9. Harding KJ, Rush AJ, Arbuckle M, Trivedi MH, Pincus HA. 
Measurement-based care in psychiatric practice: a policy framework 
for implementation. J Clin Psychiatry. 2011;72(8):1136–1143. 
doi:10.4088/JCP.10r06282whi

10. Trivedi MH, Rush AJ, Crismon ML, et al. Clinical results for patients 
with major depressive disorder in the Texas Medication Algorithm 
Project. Arch Gen Psychiatry. 2004;61(7):669–680. doi:10.1001/ 
archpsyc.61.7.669

11. Rush AJ. Isn’t it about time to employ measurement-based care in 
practice? Am J Psychiatry. 2015;172(10):934–936. doi:10.1176/appi. 
ajp.2015.15070928

12. Trivedi MH, Rush AJ, Gaynes BN, et al. Maximizing the adequacy of 
medication treatment in controlled trials and clinical practice: STAR 
(*)D measurement-based care. Neuropsychopharmacology. 2007;32 
(12):2479–2489. doi:10.1038/sj.npp.1301390

13. Kurian BT, Trivedi MH, Grannemann BD, Claassen CA, Daly EJ, 
Sunderajan P. A computerized decision support system for depression 
in primary care. Prim Care Companion J Clin Psychiatry. 2009;11 
(4):140–146. doi:10.4088/PCC.08m00687

14. Jha MK, Grannemann BD, Trombello JM, et al. A structured 
approach to detecting and treating depression in primary care: 
vitalSign6 project. Ann Fam Med. 2019;17(4):326–335. 
doi:10.1370/afm.2418

15. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory 
for measuring depression. Arch Gen Psychiatry. 1961;4:561–571. 
doi:10.1001/archpsyc.1961.01710120031004

16. Rush AJ, Trivedi MH, Ibrahim HM, et al. 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 major depression. Biol Psychiatry. 2003;54 
(5):573–583. doi:10.1016/s0006-3223(02)01866-8

17. Kroenke K, Spitzer RL. The PHQ-9: a new depression diagnostic and 
severity measure. Psychiatr Ann. 2002;32(9):509–515. doi:10.3928/ 
0048-5713-20020901-06

18. Trivedi MH, Wisniewski SR, Morris DW, et al. Concise Health Risk 
Tracking scale: a brief self-report and clinician rating of suicidal risk. 
J Clin Psychiatry. 2011;72(6):757–764. doi:10.4088/JCP.11m06837

19. Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for 
assessing generalized anxiety disorder: the GAD-7. Arch Intern Med. 
2006;166(10):1092–1097. doi:10.1001/archinte.166.10.1092

20. Toll BA, McKee SA, Martin DJ, Jatlow P, O’Malley SS. Factor 
structure and validity of the Medication Adherence Questionnaire 
(MAQ) with cigarette smokers trying to quit. Nicotine Tob Res. 
2007;9(5):597–605. doi:10.1080/14622200701239662

21. Wisniewski SR, Rush AJ, Balasubramani GK, Trivedi MH, 
Nierenberg AA, Investigators S. Self-rated global measure of the 
frequency, intensity, and burden of side effects. J Psychiatr Pract. 
2006;12(2):71–79. doi:10.1097/00131746-200603000-00002

22. Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. 
Development of the Alcohol Use Disorders Identification Test 
(AUDIT): WHO Collaborative Project on Early Detection of 
Persons with Harmful Alcohol Consumption–II. Addiction. 1993;88 
(6):791–804. doi:10.1111/j.1360-0443.1993.tb02093.x

23. Skinner HA. The drug abuse screening test. Addict Behav. 1982;7 
(4):363–371. doi:10.1016/0306-4603(82)90005-3

24. Dela Cruz AM, Bernstein IH, Greer TL, et al. Self-rated measure of 
pain frequency, intensity, and burden: psychometric properties of 
a new instrument for the assessment of pain. J Psychiatr Res. 
2014;59:155–160. doi:10.1016/j.jpsychires.2014.08.003

25. Altman EG, Hedeker D, Peterson JL, Davis JM. The Altman 
Self-Rating Mania Scale. Biol Psychiatry. 1997;42(10):948–955. 
doi:10.1016/S0006-3223(96)00548-3

26. Mark W, Toulopoulou T. Psychometric properties of “community 
assessment of psychic experiences”: review and meta-analyses. 
Schizophr Bull. 2016;42(1):34–44. doi:10.1093/schbul/sbv088

27. Stein MB, Roy-Byrne PP, McQuaid JR, et al. Development of a brief 
diagnostic screen for panic disorder in primary care. Psychosom Med. 
1999;61(3):359–364. doi:10.1097/00006842-199905000-00016

28. Bejerot S, Edman G, Anckarsater H, et al. The Brief 
Obsessive-Compulsive Scale (BOCS): a self-report scale for OCD 
and obsessive-compulsive related disorders. Nord J Psychiatry. 
2014;68(8):549–559. doi:10.3109/08039488.2014.884631

29. Foa EB, Huppert JD, Leiberg S, et al. The Obsessive-Compulsive 
Inventory: development and validation of a short version. Psychol 
Assess. 2002;14(4):485–496. doi:10.1037/1040-3590.14.4.485

30. Kessler RC, Adler L, Ames M, et al. The World Health Organization 
Adult ADHD Self-Report Scale (ASRS): a short screening scale for 
use in the general population. Psychol Med. 2005;35(2):245–256. 
doi:10.1017/s0033291704002892

31. Freedy JR, Steenkamp MM, Magruder KM, et al. Post-traumatic 
stress disorder screening test performance in civilian primary care. 
Fam Pract. 2010;27(6):615–624. doi:10.1093/fampra/cmq049

32. Smith MY, Redd W, DuHamel K, Vickberg SJ, Ricketts P. Validation of the 
PTSD Checklist-Civilian Version in survivors of bone marrow transplantation. 
J Trauma Stress. 1999;12(3):485–499. doi:10.1023/A:1024719104351

33. Kessler RC, Coulouvrat C, Hajak G, et al. Reliability and validity of 
the brief insomnia questionnaire in the America insomnia survey. 
Sleep. 2010;33(11):1539–1549. doi:10.1093/sleep/33.5.1539

34. Fihn SD, McDonell MB, Diehr P, et al. Effects of sustained audit/ 
feedback on self-reported health status of primary care patients. Am 
J Med. 2004;116(4):241–248. doi:10.1016/j.amjmed.2003.10.026

35. Trivedi MH, Jha MK, Kahalnik F, et al. VitalSign(6): a Primary Care 
First (PCP-First) Model for Universal Screening and 
Measurement-Based Care for Depression. Pharmaceuticals (Basel). 
2019;12(2):71. doi:10.3390/ph12020071

36. Holmusk. https://www.holmusk.com/digital-therapeutics/. Accessed 
April 28, 2021.

37. Rush AJ, South CC, Jha MK, Grannemann BD, Trivedi MH. Toward 
a very brief quality of life enjoyment and Satisfaction Questionnaire. 
J Affect Disord. 2019;242:87–95. doi:10.1016/j.jad.2018.08.052

38. Mundt JC, Marks IM, Shear MK, Greist JH, Work T. Social 
Adjustment Scale: a simple measure of impairment in functioning. 
Br J Psychiatry. 2002;180:461–464. doi:10.1192/bjp.180.5.461

https://doi.org/10.2147/NDT.S308615                                                                                                                                                                                                                                  

DovePress                                                                                                                                    

Neuropsychiatric Disease and Treatment 2021:17 1630

Martin-Cook et al                                                                                                                                                   Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1176/appi.ps.201500439
https://doi.org/10.4088/jcp.v60n0503
https://doi.org/10.1176/appi.ajp.2015.14050652
https://doi.org/10.1176/appi.ajp.2015.14050652
https://doi.org/10.1016/j.cbpra.2014.01.010
https://doi.org/10.1016/j.cbpra.2014.01.010
https://doi.org/10.1176/appi.ajp.163.1.28
https://doi.org/10.1176/appi.ajp.2018.18040398
https://doi.org/10.1001/jamapsychiatry.2018.3329
https://doi.org/10.4088/JCP.10r06282whi
https://doi.org/10.1001/archpsyc.61.7.669
https://doi.org/10.1001/archpsyc.61.7.669
https://doi.org/10.1176/appi.ajp.2015.15070928
https://doi.org/10.1176/appi.ajp.2015.15070928
https://doi.org/10.1038/sj.npp.1301390
https://doi.org/10.4088/PCC.08m00687
https://doi.org/10.1370/afm.2418
https://doi.org/10.1001/archpsyc.1961.01710120031004
https://doi.org/10.1016/s0006-3223(02)01866-8
https://doi.org/10.3928/0048-5713-20020901-06
https://doi.org/10.3928/0048-5713-20020901-06
https://doi.org/10.4088/JCP.11m06837
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1080/14622200701239662
https://doi.org/10.1097/00131746-200603000-00002
https://doi.org/10.1111/j.1360-0443.1993.tb02093.x
https://doi.org/10.1016/0306-4603(82)90005-3
https://doi.org/10.1016/j.jpsychires.2014.08.003
https://doi.org/10.1016/S0006-3223(96)00548-3
https://doi.org/10.1093/schbul/sbv088
https://doi.org/10.1097/00006842-199905000-00016
https://doi.org/10.3109/08039488.2014.884631
https://doi.org/10.1037/1040-3590.14.4.485
https://doi.org/10.1017/s0033291704002892
https://doi.org/10.1093/fampra/cmq049
https://doi.org/10.1023/A:1024719104351
https://doi.org/10.1093/sleep/33.5.1539
https://doi.org/10.1016/j.amjmed.2003.10.026
https://doi.org/10.3390/ph12020071
https://www.holmusk.com/digital-therapeutics/
https://doi.org/10.1016/j.jad.2018.08.052
https://doi.org/10.1192/bjp.180.5.461
https://www.dovepress.com
https://www.dovepress.com


Neuropsychiatric Disease and Treatment                                                                                          Dovepress 

Publish your work in this journal 
Neuropsychiatric Disease and Treatment is an international, peer- 
reviewed journal of clinical therapeutics and pharmacology focusing 
on concise rapid reporting of clinical or pre-clinical studies on a 
range of neuropsychiatric and neurological disorders. This journal is 
indexed on PubMed Central, the ‘PsycINFO’ database and CAS, and 

is the official journal of The International Neuropsychiatric 
Association (INA). The manuscript management system is comple-
tely online and includes a very quick and fair peer-review system, 
which is all easy to use. Visit http://www.dovepress.com/testimo-
nials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/neuropsychiatric-disease-and-treatment-journal

Neuropsychiatric Disease and Treatment 2021:17                                                                         DovePress                                                                                                                       1631

Dovepress                                                                                                                                                   Martin-Cook et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	The Health System Context

	Measurement-Based Care: Lessons Learned
	Administrative Direction, Support, Oversight, and Management of MBC Implementation
	Engaging the Clinical Staff
	Selection of Measures
	When to Measure
	Expect and Plan for Patient Variability
	Patient Engagement
	Revise and Fine-Tune the Measures and Process
	Add to the MBC Platform for Subspecialty Care
	Adapting to Tele Psychiatry
	Dealing with Suicidal Risk in the Clinic and Remotely

	Challenges and Future Directions
	Conclusion
	Abbreviations
	Ethics Approval and Informed Consent
	Consent for Publication
	Acknowledgments
	Funding
	Disclosure
	References

