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Abstract

Background—Serious mental illness (SMI) with psychiatric instability accounts for 

disproportionately high use of emergency room visits and hospitalizations.

Aim—To evaluate the effectiveness of an automated telehealth intervention supported by nurse 

health care management for improving psychiatric illness management and reducing acute service 

use among individuals with SMI and psychiatric instability.

Methods—Thirty-eight individuals with SMI received the automated telehealth intervention for 6 

months. Psychiatric symptoms, illness self-management, and self-reported service use (emergency 

room visits and hospital admissions) were collected at baseline, 3- and 6-months. Measures of 

quality of life, health indicators, and subjective health status were also collected.

Results—Participants demonstrated improvements in self-reported psychiatric symptoms and 

illness self-management skills, an 82% decrease in hospital admissions (from 76 to 14 

hospitalizations, p<0.001) and a 75% decrease in emergency room visits (from 63 to 16 visits, 

p<0.001). Improvements were also observed in quality of life, severity of depressive symptoms, 

and mental health status.

Conclusion—These highly promising findings support the use of an automated telehealth device 

monitored by a nurse care manager for people with SMI, and highlight the potential for cost 

savings through reductions in acute health care utilization.
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Introduction

Psychiatric instability contributes to poor functioning and high rates of acute health care use 

among individuals with serious mental illness (SMI) (Hackman et al., 2006). Relapses and 

hospitalizations are burdensome and highly disruptive for individuals and families, causing 

interruptions in work, housing, and pursuit of meaningful life goals. Interventions promoting 

psychiatric stability, such as illness management and recovery (IMR), skills training, and 

assertive community treatment (ACT), benefit individuals and payers by increasing 

community tenure, reducing relapse, and preventing re-hospitalization. However, there are 

challenges in routinely implementing and sustaining these face-to-face interventions 

including staffing requirements, need for ongoing supervision and training for providers, and 

costs (Bond et al., 2014).

Remote monitoring devices and automated illness management programs are increasingly 

being used as alternatives to face-to-face services to follow key health indicators and 

functional status for individuals with unstable medical illnesses. Automated programs have 

the advantage of conducting daily assessments of high-risk individuals in their homes, and 

engaging costly health professionals only when immediate attention is necessary. These 

devices are also effective at obtaining daily clinical information on isolated individuals who 

live in rural areas, or are reluctant or unable to leave their homes.

In contrast to an extensive literature on remote monitoring and automated telehealth for 

general medical conditions, much of the research on telehealth for mental illness has focused 

on providing real-time communication with a clinician using telephonic or video-based 

systems. Although effective in reducing travel time, this approach still requires expensive 

professional involvement and is impractical for decreasing risk of relapse and hospitalization 

among unstable, high-risk individuals. Among telehealth approaches for treating SMI, a 

mobile phone-based program that involved weekly completion of a 10-item early warning 

sign questionnaire, and online alerts sent to the treating psychiatrist if scores exceeded a 

given threshold, was shown to reduce hospitalizations in people with schizophrenia (Spaniel 

et al., 2008). Other telehealth interventions targeting this vulnerable group include video-

conferencing (Nieves et al., 2009), informational websites (van der Krieke et al., 2012), 

telephone-based therapy (Cook et al., 2008), and smartphone-based interventions in early 

development that consist of frequent real-time symptom self-assessment and monitoring 

(Ben-Zeev et al., 2013).

Despite these varied efforts, few studies have evaluated automated telehealth programs 

designed to monitor daily symptoms and prevent relapse and acute hospitalization. Three 

recent pilot studies demonstrated the acceptability and potential effectiveness of “Health 

Buddy”, an automated telehealth device that provides daily monitoring of symptoms and 

self-management prompting, supported by a remote nurse. Use of this device among older 

veterans with a mental health diagnosis contributed to reductions in acute care service use 

(Godleski et al., 2012), and more rapid remission of suicidality symptoms among veterans 

with schizophrenia (Kasckow et al., 2013). Most recently, among adults with SMI and a 

comorbid chronic medical condition receiving care in a community-based setting, use of the 
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device was associated with improvements in self-efficacy for management of depression and 

blood pressure, increased understanding of medical condition, and reductions in urgent care 

and primary care visits among those with diabetes and co-occurring depression or bipolar 

disorder (Pratt et al., 2013).

These studies have demonstrated the feasibility and initial effectiveness of this automated 

telehealth device for delivering in-home daily sessions that: (1) provide education about 

illness; (2) collect information about key symptoms; (3) train users on illness self-

management, providing direction on actions to take when symptoms increase; and (4) 

identify at-risk users requiring clinical contact by a nurse who monitors responses to the 

device. The current study expands on prior evaluations of automated telehealth among 

veterans by including a sample with a more balanced distribution of gender and psychiatric 

diagnoses receiving services in a community mental health center. We hypothesized that 

automated telehealth would be associated with decreased acute health care use and 

improvements in psychiatric illness self-management and illness severity.

Methods

This single-arm pilot trial assessed the effectiveness of the Health Buddy automated 

telehealth device with an adapted content library supported by a nurse care manager, 

enrolling participants at a community mental health center in Concord, New Hampshire 

between October 2011 and April 2013. Participants were recruited through self-referral and 

clinician referrals, and were paid for completing assessments but not for participation. 

Informed consent was obtained through procedures approved by the Dartmouth College and 

New Hampshire Bureau of Behavioral Health Committees for the Protection of Human 

Subjects.

Participants

Eligible individuals met the following inclusion criteria: age ≥ 18; SMI defined by at least 

moderate impairment in multiple domains of life functioning and a primary Diagnostic and 

Statistical Manual of Mental Disorders, 4th Edition, axis I diagnosis, based on chart review 

and confirmation by the community mental health center team psychiatrist, of schizophrenia, 

schizoaffective disorder, bipolar disorder, post-traumatic stress disorder or major depression; 

psychiatric instability defined as at least two emergency room visits or hospitalizations 

within the past year, or over 10 calls to a crisis line within the past 3 months; ability to read; 

and voluntary informed consent for participation. All participants had a landline telephone 

or had one installed in their residence. Exclusion criteria were: terminal illness expected to 

result in death within 1 year; plans to relocate out of Concord, New Hampshire within 1 

year; and primary diagnosis of dementia or significant cognitive impairment defined as a 

Mini Mental Status Examination (MMSE) score<24 (Folstein et al., 1975).

Automated telehealth intervention

Automated telehealth device—The Health Buddy automated telehealth device, 

developed by Robert Bosch Healthcare, Palo Alto, CA is about the size of a clock radio with 

four buttons and a high-resolution liquid-crystal display screen. It was connected to a home 
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telephone line and programed with content written at a fourth-grade level. Participants were 

assigned to psychiatric content matching their primary behavioral health condition. The 

content was specifically developed for this study by incorporating elements of previously 

evaluated self-management training interventions for SMI, including Integrated IMR 

(Bartels et al., 2014) and Helping Older People Experience Success (Bartels et al., 2013).

Users participate in daily sessions with the automated telehealth device that last 5–10 min. 

Users begin their daily session by pushing the “start” button, which is followed by a 

personalized greeting (e.g. “Welcome back, Mary.”), and then questions about key 

symptoms and suggestions for proactively managing them, reminders, and questions 

designed to provide education about the user’s illness. Participants press one of four buttons 

to answer the questions. The device automatically provides specific instructions (e.g. “call 

your doctor right away”) to participants demonstrating signs of imminent relapse (e.g. 

endorsement of suicidal thoughts). The content also includes branching logic where 

additional questions or feedback appear depending on the user’s response to an initial 

question. For example, if a participant endorses medication non-adherence, a subsequent 

question appears asking why medications were not taken. Daily sessions end with coping 

tips and trivia questions to enhance motivation to complete the session. Responses are 

transmitted over the phone line and uploaded to a secure server each night.

Telehealth nurse

The telehealth nurse received training in the technical aspects of using the automated 

telehealth device and the desktop application where responses to daily sessions were 

reviewed. The nurse visited all participants in their homes to install the unit and provide 

orientation surrounding its use. Based on a programed disease management algorithm 

developed using standard clinical practice guidelines, participant responses are 

hierarchically arranged into three risk levels (red, yellow, or green) and are reviewed by the 

nurse several times daily during work hours Monday–Friday. The nurse instructed 

participants that the device does not serve as an emergency response system and that they 

should access crisis services between 5 pm and 9 am and on weekends if a psychiatric 

emergency should arise. She followed an established protocol for responding to early signs 

of relapse. For example, the nurse called or sent a text message to participants if more than 

24 h elapsed without completion of a session. Participants assigned to the high-risk (red) 

category, were contacted to discuss the need for immediate mental health treatment. 

Participants sorted to the medium risk (yellow) category were contacted to prompt use of 

coping strategies and to assess psychiatric status. Most importantly, the nurse notified the 

treatment team about all participants in high and medium categories to ensure that team 

support was engaged.

Measures

Psychiatric symptom severity was assessed using the Brief Psychiatric Rating Scale (BPRS) 

(Overall & Gorham, 1962). Negative symptoms were measured using the Scale for the 

Assessment of Negative Symptoms (SANS) (Andreasen, 1983). Psychiatric illness self-

management skills (e.g. medication adherence, having a relapse prevention plan, knowledge 

of symptoms, and coping strategies) were measured using the 15-item IMR scale (Mueser & 
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Gingerich, 2005). Ability to perform a variety of general health behaviors (e.g. exercise, 

diet) was assessed using the Self-Rated Abilities for Health Practices scale (Becker et al., 

1993). The nine-item Patient Health Questionnaire (PHQ-9) assessed depressive symptoms 

(Löwe et al., 2004). Mental Component and Physical Component scores from the 12-item 

Short Form Health Survey (SF-12) assessed subjective mental health and physical health 

well-being (Ware et al., 1998). Trained research interviewers completed measures at baseline 

and at 3- and 6-months follow-up.

Service use (hospital admissions and emergency room visits) was self-reported by 

participants at baseline and at 3- and 6-months. Participant adherence was calculated for 

each individual as the total number of telehealth sessions completed divided by the number 

of possible sessions over the 6-month study duration (7 sessions per week).

Statistical analyses

We used general linear mixed models with unstructured covariance to compare differences 

over time in self-reported measures and acute care service use. Time was entered into the 

model as a continuous variable. Mixed-effects models accommodate missing data and allow 

inclusion of all subjects with data in the analyses. Treatment effect sizes are reported for 

each outcome, and were considered small (0.20), moderate (0.50) or large (0.80). Statistical 

significance was set at p ≤ 0.05.

Results

Eighty-seven potential participants were screened, of which 81 were eligible and 51 were 

invited to participate. We were not able to obtain permission from clinical providers at the 

community mental health center to contact the remaining 30. Forty consumers agreed to 

participate, and 38 completed baseline measures and were enrolled. Over 6 months, 

participants completed a mean of 128.5 (±19.2) sessions (71.4%) out of a possible 180. 

Participants were predominantly female (N=27; 69%) and psychiatric diagnoses were 

relatively evenly distributed. Fifty percent (N=19) of participants had comorbid borderline 

personality disorder. Baseline characteristics are listed in Table 1.

Results from baseline to 6-months are listed in Table 2. Improvements were observed for 

measures of psychiatric illness symptoms, including significant decreases in psychiatric 

symptom severity on the BPRS. Participants demonstrated significant increases in 

psychiatric illness self-management on the IMR scale and health self-efficacy on the Self-

Rated Abilities for Health Practices scale. Depressive symptoms, ability to perform general 

health behaviors, and subjective mental health well-being, but not physical health well-

being, also improved.

Participants experienced an 82% decrease in hospital admissions, from 76 hospitalizations 

during the 6 months prior to baseline to 14 hospitalizations at 6-months (df=1, 32; F=24.5; 

p<0.001) and a 75% decrease in emergency room visits, from 63 visits during the 6 months 

prior to baseline to 16 visits at 6-months (df=1, 32; F=29.6; p<0.001) (see Figure 1).
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Given that about half of our sample had comorbid borderline personality disorder, we 

conducted exploratory analyses to see whether this diagnosis was associated with differences 

in outcomes. With the exception of baseline depressive symptoms, which were higher in 

people with borderline personality disorder, this diagnosis was not associated with any 

differences in outcomes.

Discussion

This pilot study suggests that frequent monitoring and automated self-management 

instruction to individuals with SMI may improve psychiatric symptoms while reducing the 

need for daily in-person visits and decreasing acute psychiatric relapses requiring 

hospitalization. Feasibility and acceptability of the automated telehealth device were 

supported by high willingness to participate among eligible individuals who were invited, as 

well as telehealth session adherence exceeding 70%. Our study also demonstrates that 

automated telehealth supported by a nurse care manager can be delivered within a public 

sector mental health setting, and is potentially useful for improving mental health outcomes 

within this high-risk population.

As this intervention consists of multiple components, we are unable to determine which 

aspect of the program is most associated with improvements in psychiatric symptoms and 

stability. It is noteworthy that half our sample, which was selected on the basis of psychiatric 

instability, had a co-occurring diagnosis of borderline personality disorder, commonly 

associated with high rates of relapse and acute service use. Outcomes for this group were no 

different from those without this diagnosis. Reductions in emergency room visits and 

hospitalizations suggest that automated telehealth may confer particular benefits among 

complex psychiatric conditions that typically respond poorly to conventional case 

management outreach services. Daily interactions with an automated telehealth device (in 

contrast to less frequent but more intensive interactions with clinicians) may provide 

consistent prompting of adaptive coping skills while minimizing challenges associated with 

negotiating interpersonal relationships.

Our positive outcomes suggest potential applications to other disadvantaged, low-income 

health disparity populations; for example, individuals with SMI who are less likely to 

engage clinic-based services, those who are isolated because they live in rural areas or 

because they are reluctant or unable to leave their homes, or individuals who receive 

treatment in primary care settings in which psychiatric expertise is limited. Our findings may 

also support the use of automated telehealth in behavioral health homes as an efficient, easy 

to implement, consumer-centered approach to managing unstable psychiatric symptoms for 

individuals with SMI at greatest risk for institutional care and excess morbidity.

Several limitations warrant consideration. First, there was no comparison group and the 

sample size was small. Second, reduced acute service use might represent regression to the 

mean, though large effect sizes combined with positive results from prior evaluations of this 

telehealth device are encouraging. Also, as this was a pilot study, we were unable to evaluate 

cost-savings, though we anticipate reduced costs given savings reported in other trials using 

this automated telehealth device including a study involving 3534 Medicare recipients with 
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chronic diseases showing cost reductions of $312–$542 per person per quarter over a 2-year 

period (Baker et al., 2011). The sample was predominantly white, limiting generalizability 

of the results to ethnically diverse populations. However, the community based setting of 

this trial may be generalizable to other community mental health centers given health system 

similarities. The intervention consisted of automated telehealth supported by a nurse, thus it 

was not possible to determine the relative effectiveness of either component alone. The use 

of a nurse potentially limits generalizability of this intervention across settings due to cost 

and staffing requirements, highlighting the need to evaluate whether a lower cost provider 

could effectively support this intervention. Our research group has such a study under review 

at the National Institute of Mental Health that would replace the nurse with a master’s level 

mental health clinician. Finally, longer follow-up is required to establish long-term 

feasibility and effectiveness of this intervention for managing psychiatric instability in this 

at-risk group.

Conclusions

This pilot study contributes to a growing body of literature highlighting the value of 

emerging technologies and remote monitoring devices for use among individuals with SMI 

(Bauer & Moessner, 2012; Jones et al., 2011). We found that automated telehealth supported 

by a nurse care manager may lead to better mental health outcomes and decreased use of 

acute and crisis-based mental health care services. These results combined with those from 

prior evaluations of this device support the feasibility and acceptability of using automated 

telehealth across diverse mental health patient populations. Our promising findings support 

the need for a future large scale randomized study in an ethnically diverse sample of people 

with SMI and psychiatric instability to confirm the effectiveness and evaluate potential cost 

savings associated with automated telehealth. If proven effective, automated telehealth could 

transform care by providing daily self-management support to large numbers of 

psychiatrically unstable individuals, increasing both the reach and effectiveness of 

community-based services for the highest-risk, highest cost adults with complex mental 

health conditions.
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Figure 1. 
Mean hospital admissions and emergency room visits before and after receiving the 

automated telehealth intervention.
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Table 1

Baseline demographic characteristics.

Characteristic

Total sample (N =38)

N %

Age (M±SD) 46.4 ± 11.7

Gender

 Male 11 29

 Female 27 71

Ethnicity

 White 37 97

 American Indian 1 3

Latino

 Yes 2 5

 No 36 95

Marital status

 Married 5 13

 Never married 12 32

 Separated/Divorced 16 42

 Widowed 5 13

Education

 ≤ High school 20 53

 >High school 18 47

Residential

 Supervised/supported housing 2 5

 Independent 36 95

Psychiatric diagnosis (N =38)

 Schizophrenia 4 10

 Schizoaffective 6 16

 Bipolar Disorder 8 21

 Major Depression 8 21

 PTSD 12 32

Co-occurring disorders

 Borderline Personality Disorder 19 50
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