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Abstract: This systematic literature review investigates the use of technology for the coordination 

and management of mental health care with an emphasis on outcomes. Searches of MEDLINE/

PubMed, Scopus, and EMBASE were conducted between January 1, 2003, and January 4, 2018, 

to identify articles that assessed patient outcomes associated with care coordination, evaluated 

technology to improve care, or discussed management of mental health care using technology. 

A total of 21 articles were included in a qualitative review based on the recommendations set 

forth by the PRISMA statement. Among the various health technologies, electronic health 

records were most commonly used for care coordination, with primary care being the most 

frequent setting. Care coordination was shown to provide easier patient access to health care 

providers and to improve communication between caregiver and patient, especially in cases 

where geographic location or distance is a challenge. Barriers to coordinated care included, but 

were not limited to, insufficient funding for health information technology, deficient reimburse-

ment plans, limited access to technologies, cultural barriers, and underperforming electronic 

health record templates. In conclusion, many studies showed the benefit of coordinated and 

collaborative care through the use of technology; however, further research and development 

efforts are needed to continue technological innovation for advanced patient care.

Keywords: serious mental illness, schizophrenia, depression, collaborative care, behavioral 

health, health information technology

Plain language summary
Use of technology is rapidly changing the health care landscape. In the field of mental health 

particularly, technology has the potential to overcome some of the barriers currently experienced 

by the inadequate and overburdened mental health care system in the United States. A systematic 

review of selected studies published between January 2003 and January 2018 was conducted 

to investigate the value of using technology for care coordination/collaborative care in mental 

health. Multiple studies have reported on the use of technologies such as electronic health records 

(EHRs), telemedicine, and Web-based communication for coordinating care, most frequently 

in primary care and community health centers. Among the various mental health conditions, 

coordinated care has most frequently been implemented for individuals with depression. Benefits 

of technology-based care coordination were evident across many areas, including screening, 

scheduling assessments, accessing patient information, facilitating communications, and improv-

ing treatment compliance. However, integration of technology into routine mental health care 

continues to remain challenging because of barriers including, but not limited to, cost, access, 

and usability of health technology. Although overall findings for collaborative care models 

have been encouraging, few studies have reported integration of technology into care models. 
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Further studies are needed to realize the potential of technology 

in improving collaborative care for individuals with mental health 

disorders.

Introduction
Mental and behavioral health issues are leading causes of 

disability in adults,1,2 with depression being the leading 

cause of disability and suicide.3 The treatment of patients 

with mental health conditions is an ongoing challenge that 

requires novel approaches. According to the 2017 National 

Council for Behavioral Health report, the number of prac-

ticing psychiatrists is declining, and by 2025, the demand 

may exceed supply by 6,090–15,600 psychiatrists.4 It is well 

known that mental health care in the United States tends to 

be fragmented and inadequate for maintaining continuity of 

care, thereby impairing patient quality of life and potentially 

contributing to the high health care costs.5 Mental health 

conditions can adversely affect adherence to therapy and 

associated medical outcomes,6 further underscoring the 

need for a concerted effort among a patient’s various care 

providers. One approach to addressing these challenges 

has been to use coordinated care, which involves active 

organization of patient care and information sharing among 

all care participants.7 Collaborative care has been shown to 

be effective at reducing symptoms and improving patient 

satisfaction with treatment,8–10 with particular benefits for 

patients with depression or substance abuse.6,11

One example of a well-studied collaborative care model 

was developed as part of the Improving Mood – Promoting 

Access to Collaborative Treatment (IMPACT) study.8 

Recognizing the need for a more comprehensive approach 

to the management of depression among older adults, the 

IMPACT investigators conducted a randomized trial of 

comprehensive vs usual care across 18 primary care clinics in 

the United States. The IMPACT program was based on prior 

evidence-based models, collectively promoting collaboration 

(among primary care physicians, specialists, and patients), 

personalized treatment plans, follow-up and outcomes 

assessment by a depression care manager, targeted referrals 

to specialists, and stepped care protocols. Patients random-

ized to usual care were to use their discretion in selecting 

any available primary care and specialist services. With a 

12-month follow-up, the results showed that comprehensive 

care resulted in higher rates of antidepressant and psycho-

therapy use, greater satisfaction with care, significantly 

lower depression severity scores, and increased treatment 

response and complete remission rates. Additionally, the 

estimated cost was modest, at US$533 per patient for 1 year. 

The published experience with the IMPACT program for 

managing older adults with depression did not specify the 

type of technology used to facilitate the coordination of 

care among providers and between providers and patients, 

but it preceded the advent and widespread use of smart 

phones and other digital technology that has substantial 

potential to enhance patient monitoring and support ongoing 

communication. For example, telemedicine technology has 

been shown to improve outcomes in patients with depression 

who receive care from small primary care clinics that lack 

on-site specialized psychiatric services.12 Results from the 

Clinical and Cost-Effectiveness of Collaborative Care for 

Depression in UK Primary Care Trial also show the benefits 

of a care coordination approach in patients with mental health 

conditions.10 The objective of this multicenter, randomized 

controlled trial was to compare the effectiveness of collab-

orative care vs care as usual (CAU) in patients (n=581) with 

moderate to severe depression. Collaborative care was asso-

ciated with a significant improvement in depression scores 

at 4 months compared with CAU, with benefits persisting 

through the 12-month follow-up.

A variety of technologies have been examined for their 

use in achieving interdisciplinary communication and 

coordination of care. Telemedicine aims to improve patient 

health through the use of real-time interactive communication 

between physicians and patients at distant sites using audio, 

video, or other electronic equipment.13 EHRs can promote 

coordinated care by allowing clinicians to readily update 

patient health information and distribute it to other autho-

rized providers in disparate care settings.14 Web-based com-

munication tools can aid in collaborative decision making 

and patient–provider communication by offering a means 

for patients to establish goals, view test results and medica-

tions, and identify care team members.15 The agent-based 

simulation model was designed to help represent the complex 

modes of engagement between patients and care providers 

(the agents) and medical and social ecosystems and has 

been used to test and predict the effects of care coordination 

approaches.16

Given the growing digitalization of health care and need 

for thoughtful and informed technology integration in mental 

health care, this systematic literature review was undertaken 

to evaluate the published literature regarding the role of 

technology as part of a care coordination approach compared 

with CAU in patients with mental health conditions. Specific 

objectives included determination of which technologies are 

being evaluated for their use as part of a coordinated care 

approach, how such technologies are being implemented, 
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and benefits and barriers to these approaches for patients with 

mental health conditions compared with CAU.

Materials and methods
information sources and literature search
This systematic literature review was conducted based on 

recommendations outlined by the PRISMA statement.17 

Searches of MEDLINE/PubMed, Scopus, and EMBASE were 

used to identify articles published between January 1, 2003, 

and January 4, 2018. The initial search was conducted with 

an end date of May 20, 2015; subsequent to delays, updated 

searches were performed with end dates of January 10, 2017, 

and January 4, 2018. The search terms were derived from 

examination of known publications on the topic and iterative 

test searches to evaluate success in identifying known pub-

lications with minimal false positives. The following search 

terms were used: (“mental health” OR “mental healthcare” 

OR “psychiatric health” OR “psychiatric healthcare” OR 

“behavioral health” OR “behavioural health” OR “behavioral 

healthcare” OR “behavioural healthcare”) AND “technol-

ogy” AND (“care coordination” OR “integrated care” OR 

“collaborative care” OR “care collaboration” OR “care inte-

gration” OR “coordinated care” OR “patient registries” OR 

“population health management”)  AND (Electronic Health 

Record OR Disease management OR Health home OR Person 

Centered Medical Home OR Behavioral Health Home).

Article selection and data extraction
Inclusion criteria for the initial search were English-language 

articles providing data (preliminary or pilot data were not 

subject to exclusion) on outcomes associated with use of 

technology as part of a care coordination program in the 

care of patients with mental health issues, including, but 

not limited to, behavioral health, substance abuse, and 

high-risk populations. Exclusion criteria were congress 

abstract, review/opinion paper, lack of reporting on mental 

or behavioral health, and lack of inclusion of technology 

for care coordination intervention. Screeners used an Excel 

spreadsheet designed for this review that included exclusion 

criteria as drop-downs.

Following initial database searches, duplicates were 

removed, and the title and abstract of each retrieved article 

were screened against the inclusion and exclusion criteria 

by two randomly assigned authors. A third author screened 

articles for which assessments were discordant. Articles that 

passed this initial screening step then underwent full-text 

review against the same inclusion and exclusion criteria by all 

authors. Data were extracted using a spreadsheet prepopulated 

with the categories of information to be extracted. This was 

accomplished by two reviewers, one of whom extracted key 

data (eg, mental health diagnosis, location of study, patient 

population, type of technology, and type of care coordination 

center) and one of whom verified the extracted data, with any 

disagreements reconciled via discussion.

Results
Study selection
Study identification, screening, and eligibility are sum-

marized in Figure 1. In total, literature database searches 

retrieved 254 articles; after removing 68 duplicates, 186 

articles were screened. During screening, 151 articles were 

excluded, resulting in 35 full-text articles that were assessed 

for eligibility. A total of 14 studies were excluded during 

full-text review, and the remaining 21 articles were included 

in the qualitative synthesis (Figure 1).

Study characteristics
Overall, eight studies identified barriers to coordinated 

care18–25 (Table 1), and 13 studies9,12,16,26–35 (Table 2) did not 

specifically mention challenges facing care coordination, five 

of which9,12,18,34,35 were specifically designed to compare the 

collaborative care model to CAU (Table 2). Mental health 

illnesses addressed in the reviewed articles included dementia 

(n=2),18,27 suicide (n=1),28 substance abuse (n=4),22,24,28,31 

posttraumatic stress disorder (PTSD; n=2),32,33 schizophrenia 

(n=1),32 anxiety (n=1),35 and depression, the most prevalent 

mental health condition assessed for collaborative care 

(n=9).9,12,18,20,26–28,34,35

Technologies and health care models to 
implement coordination of care
The majority of studies used health information 

technologies to coordinate care among patients and 

providers, including computer cognitive behavior therapy,35 

agent-based simulation modeling,16 density mapping 

technology,27 telemedicine,12,26,32,33 and Internet Web-based 

communication.9,18,20,24,25 EHRs were the most common health 

information technology used.12,18,19,21–23,26,29,30 A single study 

used the Aging Brain Care Medical Home model to facilitate 

care coordination.18

Care coordination setting
A variety of health care centers were used to assist collabora-

tive care efforts. The majority of care coordination took place 

within primary care centers (n=8),9,19,22,25,28,31,34,35 followed 

by community health centers (n=4),19,21,22,31 the veterans 
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integrated health care system (n=5),12,26,30,32,33 the correctional 

health system,29 and independent living facilities.27 Seven 

studies examined coordinated care in rural areas.9,12,22,24,26,31,32 

One study16 did not specify a care coordination setting.

Benefits of care coordination technologies
EHRs were the most commonly assessed technology 

for care coordination (n=9).12,18,19,21–23,26,29,30 In a survey 

of 101 collaborative care offices, 95% of primary care 

physicians and 87% of mental health clinicians used 

EHRs.23 Across three studies, the identified advantages of 

using EHRs included increased shared access of patient 

information between providers;22 high satisfaction with 

billing, scheduling, and screening for mental health;23 and 

utility in promoting human rights for patients with mental 

illness in the correctional system.29 A single study showed 

the utility of touch screen technology with wireless tablet 

computers for mental health screening.28 Assessing mental 

illness and suicidality among youth with tablets and Web-

based computer services allowed 74% of youth reporting 

suicidal thoughts (n=152/205) to be triaged on the same day 

for a mental health evaluation, with 65% receiving mental 

health service within 6 months.28 A single study observed 

that compliance with an injury-specific template use by cor-

rectional health care providers increased by 25% when EHRs 

were modified, allowing more accurate injury surveillance in 

prisons.29 A retrospective case-by-case study demonstrated 

the benefits of density-mapping technology to coordinate 

mental health assessments and interventions using motion 

density mapping and infrared motion sensors in patients with 

dementia.27 In an agent-based simulation model, the inclusion 

of care coordination across medical and social systems (with 

an increase in patient handoff success rate between provid-

ers that ranged from 5%–15%) resulted in increased rates 

of compliance with medication by 3.5%–5.5% and patient 

appointment by 3%–12%.16

Records identified through
database searching

(n=254)

Duplicates
(n=68)

Records after
duplicates removed

(n=186)

Full-text articles
assessed for eligibility

(n=35)

Studies included in
qualitative synthesis

(n=21)

Records screened
(n=186)

Records excluded
(n=151)

Full-text articles excluded,
with reasons

(n=14)

Not care coordination, n=6
Not original research, n=6
Not mental health, n=1
No technology intervention, n=1
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Figure 1 Flow diagram of selected studies.
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Use of technology for care coordination initiatives

The benefits of facilitating coordinated care over a dis-

tance using telemedicine technologies was shown in several 

studies (n=4).12,26,32,33 A study of distant telemedicine-based 

collaborative care for depression management found that 

patients receiving collaborative care (n=177) were more 

adherent at 6 months (OR, 2.1; P=0.04) and 12 months 

(OR, 2.7; P=0.01) and more satisfied at both time points 

(6 months: OR, 1.8 [P=0.01]; 12 months: OR, 1.7 [P=0.03]) 

when compared with CAU (n=218).12 Implementing care 

coordination using a Web-based tracking and decision aid 

for major depression in primary care centers also showed 

favorable outcomes; collaborative care (n=101) was more 

effective for achieving treatment response (50% reduction 

in depressive symptom score) than CAU (n=49) at 3 months 

(OR, 5.2 [95% CI, 1.41–16.09]) and 9 months (OR, 5.6 

[95% CI, 1.40–22.58]).9

Care coordination among the military veteran popula-

tion was examined in six studies.12,24,26,30,32,33 Among the 

veterans involved in a study of individualized telemedicine 

technology, 94% reported satisfaction with their technology 

device at 12 months, and 88% reported improved com-

munication with their health care provider.32 Coordinated 

care for veterans with substance abuse via Internet-based 

interventions showed a decrease in days of alcohol use from 

2.8 to 1.5 days (P=0.038); patients on parole, from 42% to 

30% (P=0.005); and duration of depression, from 11.6 to 

8.2 days (P=0.024) during the program.24 Integrating mental 

health care within a primary care facility using technology 

to coordinate care for patient assessment was shown to be 

effective for veterans, with 75% of referred patients receiving 

all of their treatments within the primary care clinic itself; 

reducing new appointment wait times, improving adherence 

to evidence-based treatments for depression, and increasing 

patient satisfaction.30

Barriers to using technology in care 
coordination
The implementation of coordinated care for mental health 

continues to face challenges, especially related to cost, 

usability, and integration of EHRs. Eight studies identified 

barriers to implementing care coordination (Table 1);18–25 

these barriers were related to provider setting (n=7)18–23,25 

and patient engagement (n=3).18,24,25

The challenges to implementing technology in coordi-

nated care as a result of barriers within a provider setting 

included lack of financial resources and investments for 

health information technology (n=2),18,21 inadequate reim-

bursements (n=2),21,22 and poor EHR templates.19 Two studies 
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Falconer et al

mentioned the poor interdisciplinary integration of EHRs and 

their steep learning curves.19,23 In an observational, cross-

case comparative study of 11 health care centers, Cifuentes 

et al found many challenges to integrating EHRs, including 

lack of templates supporting shared care plans between 

primary and behavioral health providers, limited interop-

erability between EHRs and tablet devices, and double 

documentation with duplicate data entry for practices using 

two different EHRs.19 Zeman et al described similar experi-

ences when implementing computerized behavioral health 

assessment in four primary clinics.25 Challenges related to 

technology included determining what type of technology 

to use for assessments and software version issues between 

devices.25 In an Assessment of Behavioral Health Services 

survey evaluating integrated care, of the 390 health center 

responses, only one in five (20%) reported joint conferences, 

and co-management of care between primary and behavioral 

health staff was reported in only 35% of institutions.22 The 

barriers to patient engagement in other studies included 

limited access to technologies and poor Internet connections 

(n=1),24 along with cultural barriers18 and lack of patient 

willingness and engagement in completing psychiatric 

evaluations (n=1).25

Benefits of care coordination technology 
for specific mental health conditions
Fortney et al enrolled a large patient population (n=395), 82% 

of whom reported major depression, to evaluate telemedicine-

enhanced collaborative care for depression management in a 

rural setting.26 As mentioned previously, those randomized to 

telemedicine-enhanced care had better medication adherence 

and better outcomes at the 6- and 12-month time points when 

compared with CAU.12 In a separate article, the develop-

ment of a Web-based decision aid was proposed with the 

goal of facilitating coordinated care by enhancing patient 

registries, patient scheduling, and clinical decisions for 

patient encounters with automated progress note generation.20 

Results from a randomized controlled trial of collaborative 

care delivered by telephone and coordinated through EHRs 

demonstrated favorable outcomes in highly anxious patients. 

At the 12-month follow-up, patients who received this 

intervention (n=250) had improved mental health–related 

quality of life (effect size [ES], 0.38 [95% CI, 0.13–0.63]; 

P=0.003), improved anxiety (ES, 0.30 [0.05–0.55]; P=0.02), 

and improved mood (ES, 0.45 [0.19–0.71]; P=0.001) when 

compared with CAU (n=79).35 In an observational study 

over 36 months, use of a distant Internet-based monitoring 

program found that patients with traumatic brain injury and 

PTSD reported more frustration and poorer independence 

than those with traumatic brain injury alone.33

The implementation of a technology-supported collabora-

tive care program for patients with Alzheimer’s dementia 

disease (n=153) led to patients having fewer symptoms 

at 12 months and rating their primary physician more 

favorably when compared with CAU.18 For patients with 

substance abuse disorders, coordination of care in federally 

qualified health centers was proposed, with the goals of 

eHealth integrated technology via mobile devices improv-

ing the cost-effectiveness of treatment and the lives of these 

patients.31 Furthermore, using health information technology 

for patients with substance abuse was shown to markedly 

decrease the need for outpatient treatment (P=0.001) at the 

6-month follow-up.24 Wodarski and Green reported that a 

program that incorporated text or e-mail reminders and com-

munications, online counseling and recovery support, and 

virtual community and peer support was effective in improv-

ing outcomes for patients with substance abuse problems 

in a rural community.24 A two-arm randomized controlled 

study of adults with comorbid depression and obesity (target 

n=404) showed increased weight loss and reduced depres-

sion severity in patients receiving integrated care via health 

monitoring, including Fitbit and mobile devices, compared 

with CAU.34

Discussion
This literature review has identified both benefits and 

challenges to implementing technology for care coordination 

for patients with mental health conditions. The application of 

technology helps fill a gap in communication between health 

care providers and allows patients more comfort in disclos-

ing their mental health issues.28 By integrating mental health 

care and technologies, a collaborative approach can allow 

physicians structured patient assessment, improved patient 

care, and increased monitoring of patient health. Studies of 

coordinated care vs CAU have shown that coordinated mental 

health care and implementation of technology allow patients 

to be more involved in their health care decisions and have 

greater control of their treatment and progress, especially 

for depressive disorder.8,9 Moreover, the use of technology 

to facilitate coordinated care can result in greater adherence 

to guidelines and standards by health care providers when 

compared with CAU.

Establishing coordinated care with technology for 

patients at high risk, including individuals who are in prison 

and veterans, can be of added value to address mental health 

in these demographics. People in prisons face a high degree 
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Use of technology for care coordination initiatives

of morbidity related to mental illness, including psychosis, 

depression, anxiety, substance abuse, and PTSD.36 With 

nearly 10 million imprisoned individuals worldwide, one 

in seven faces a mental illness, increasing their chances for 

suicide, violence, self-harm, and victimization. Additionally, 

there remains a lack of psychopharmacologic research in 

treatment outcomes for this patient group.37 Patients with 

mental illness tend to face high rates of incarceration,38 

and implementing health information technology to cor-

rectional health systems with modified EHR templates can 

help identify vulnerable patients in this setting and allow 

enhanced documentation of their mental health and injuries 

while protecting their human rights.29 The veteran popula-

tion similarly requires attention, and the RAND Center 

for Military Health Policy Research reports that 18.5% of 

returning military personnel meet the criteria for PTSD or 

depression and 19.5% face traumatic brain injury. This figure 

estimates that nearly 600,000 veterans returning from active 

duty may be experiencing mental health issues. Moreover, 

there remains a gap in patient care for this group because 50% 

of patients who meet the criteria for mental health illness do 

not receive treatment or do not seek care. Of those receiving 

care, only half receive adequate treatment, and there remains 

lack of health monitoring, placing a high burden of cost on 

the health system.39

The application of technology can be especially benefi-

cial for populations living in rural areas that lack adequate 

access to mental health care. The US Department of Health 

and Human Services has identified 4,000 underserved areas 

without adequate mental health professionals,40 which is 

substantial considering that depression and anxiety affect 

2.6 million and 1.1 million rural patients, respectively.41

A notable barrier to care coordination has been the finan-

cial constraints associated with investing in the technology 

needed to strengthen a facility’s ability to coordinate care,18 

particularly in rural areas where patients have limited access 

to computers, laptops, and adequate Internet connection.24 

Federal initiatives like the Health Information Technology 

for Economic and Clinical Health Act of 200942 and added 

financial assistance to community health centers have 

resulted in increased and faster adoption of health informa-

tion technology like EHRs.21

As observed throughout this review, primary care facili-

ties are the most prevalent centers in organizing collaborative 

care efforts and therefore are vital for care coordination of 

mental health conditions. The rate of mental health diagnosis 

and treatment among primary care physicians has increased 

for children and adults.38 Furthermore, examination of 

primary care centers finds that patients with depression tend 

to have persistent symptoms despite adequate treatment from 

their primary care physician. By increasing education and 

frequency of visits by a psychiatrist, collaborative care can 

increase a patient’s medication adherence, improve their 

quality of life,43 and improve their mental health status and 

depression symptomology.44

This systematic review showed a number of research 

gaps. The majority of studies identified focused on EHRs to 

coordinate care, and our review suggests a knowledge gap 

regarding newer e-health technologies such as mobile devices 

and cell phone apps to facilitate coordinated care. New 

technologies, including mobile devices and cell phone appli-

cations, can be of added value for modern day coordinated 

care and clinical decision-making efforts.45 Given the broad 

range of mental health illnesses, there were limited articles 

found to encompass the full range of disease pathology to col-

laborate coordinated care, with a majority of articles focus-

ing on depression. Other potentially serious mental health 

conditions that could benefit from collaborative care outside 

of depression include eating disorders, anxiety disorders, 

psychotic disorders, personality disorders, and obsessive-

compulsive disorders. Many studies focused on EHRs, but 

several studies also focused on telemedicine to coordinate 

care. Although these modes of collaborative care are use-

ful, there is a need for greater inclusion of and research into 

new wearable device technology, including accelerometers, 

gyroscopes, smart fabrics,46 and health monitors. The nearly 

US$25 billion global market for digital health technologies47 

such as mobile health apps and biometric sensors reflects 

the growing influence of technology on modern medicine. 

With the global shift toward digitalization, it is important 

for clinicians to take an active role in evaluating health care 

technologies with respect to their ability to provide effec-

tive coordinated care and optimize treatment outcomes for 

their patients.

Our systematic review had several limitations. The search 

was limited to articles written in English; potentially relevant 

articles published in other languages were not captured. The 

selected studies could not be directly compared because of 

varying designs, endpoints, and attitude evaluation methods. 

A broader definition of type of technology or center could 

facilitate comparisons. In addition, comparisons were limited 

owing to varying technologies and differing mental health 

diseases. This review did not attempt to assess or evaluate 

the efficacy for any disease technology but rather provided an 

overview of the technologies and quality of research available 

in addressing coordinated care for mental health patients.
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Conclusion
This literature review has demonstrated that although many 

studies have reported positive findings in collaborative care 

models, limited studies refer to new digital technologies to 

coordinate care for patients with mental health conditions. 

Primary care centers remain strategic partners in the health 

care system for collaborative care initiatives, especially in 

managing care coordination for mental health. The overall 

use of technology has shown positive strides in management 

of mental health care, and technology can be used not only for 

collaborative efforts but also to help patients with medication 

adherence and chronic disease management. Advances and 

portability of technologies will further enhance the positive 

efforts of care coordination.
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