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Abstract

Objective—The goal of this trial is to evaluate a novel intervention designed to improve post-

hospitalization support for older adults with chronic conditions via: (a) direct tailored 

communication to patients using regular automated calls post discharge, (b) support for informal 

caregivers outside of the patient’s household via structured automated feedback about the patient’s 

status plus advice about how caregivers can help, and (c) support for care management including a 

web-based disease management tool and alerts about potential problems.

Methods—846 older adults with common chronic conditions are being identified upon hospital 

admission. Patients are asked to identify a “CarePartner” (CP) living outside their household, i.e., 

an adult child or other social network member willing to play an active role in their post-discharge 

transition support. Patient-CP pairs are randomized to the intervention or usual care. Intervention 

patients receive automated assessment and behavior change calls, and their CPs receives 

structured feedback and advice via email and automated calls following each assessment. Clinical 

teams have access to assessment results via the web and receive automated reports about urgent 

health problems. Patients complete surveys at baseline, 30 days, and 90 days post discharge; 

utilization data is obtained from hospital records. CPs, other caregivers, and clinicians are 

interviewed to evaluate intervention effects on processes of self-care support, caregiver stress and 

communication, and the intervention’s potential for broader implementation. The primary 
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outcome is 30-day readmission rates; other outcomes measured at 30 days and 90 days include 

functional status, self-care behaviors, and mortality risk.

Conclusion—This trial uses accessible health technologies and coordinated communication 

among informal caregivers and clinicians to fill the growing gap between what discharged patients 

need and available resources. A unique feature of the intervention is the provision of transition 

support not only for patients but also for their informal caregivers.

Introduction

The causes of unsuccessful post-hospitalization transitions for chronically-ill patients

Between 20% and 30% of hospitalized medical patients are readmitted within the first 30 

days post-discharge [1–4]. Adverse outcomes often result from patients’ difficulty managing 

their complex self-care regimens [5,6]. Problems include inadequate clinician monitoring 

post discharge [2,7,8], and caregivers often are left out of the communication loop further 

contributing to preventable rehospitalization, emergency care visits, and higher healthcare 

costs [9–11]. Care management can reduce rehospitalization rates and mortality risk [12–

14], but resources required to provide these services are often unavailable [15]. Nurse 

telephone calls post-discharge are labor intensive [16,17], and evidence is still weak that 

post-discharge clinician follow-up alone improves outcomes [18–24]. Comprehensive 

discharge planning is a key feature of transition support programs [25,26], but is frequently 

impossible to provide during brief hospital stays and also has variable evidence as a stand-

alone intervention [27]. Patients often do not understand their medications or chief diagnosis 

at discharge [28], and few systems are in place to ensure that key information is transferred 

to the clinicians who will follow the patient in ambulatory care [29–31].

The importance of strengthening informal care post hospitalization

Informal caregivers often play an important role in supporting chronically-ill patients’ 

efforts to: follow self-management plans, identify early warning signs of acute illness, 

absorb the extensive self-care information patients need to stay well [32–35], use formal 

health systems effectively, and cope emotionally with their ongoing illness [36–38]. 

Unfortunately, social networks of potential caregivers are often fragmented [39], and 

patients frequently are unwilling to ask loved ones to play a more active role [40]. Although 

adult children typically feel involved in their ill parents’ care regardless of geographic 

distance [41], there typically is no internal mechanism within the patient’s social context for 

these potential caregivers to assume clearly defined tasks [42,43].

Interactive voice response (IVR) telephonic communication to improve transitions

In this trial, we use IVR calls as a primary tool for increasing communication between 

patients, informal caregivers, and clinicians. IVR communication has low marginal cost and 

is accessible to patients regardless of their location or computer literacy [44,45]. Automated 

calls can identify important health concerns arising post-discharge [7,46], and studies show 

that most patients are very satisfied with such services; some even preferring automated 

calls to “live” calls from a clinician [47–51]. Chronic disease management models that 

include IVR calls are feasible [48,52,53] and provide valid and reliable data about patients’ 
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status between visits [52]. In prior trials we have shown that disease management programs 

including automated telephone assessments can improve outcomes for outpatients with 

diabetes or with heart failure [54–58].

The current trial uses IVR-based caregiver involvement to support the goals of transition 

support as defined in project “BOOST” (better outcomes for older adults through safe 

transitions; Table 1) [26]. In brief, this model includes pre- and post-discharge components 

supported by specific recommendations and structured clinical forms for managing key 

patient-centered information, e.g., a patient discharge preparation list, Personal Health 

Record, and forms for reconciling medications. A quasi-experimental trial of the BOOST 

service showed a 50% reduction in 30-day rehospitalization rates and a 57% reduction at 90 

days [26]; results were similar in a subsequent randomized trial [59]. Several recent studies 

have demonstrated that feedback to informal caregivers may increase the effectiveness of 

IVR-based interventions supporting self-management while simultaneously decreasing 

caregiver distress [58,60–62].

Intervention and conceptual framework

The intervention evaluated in the current trial is designed to improve outcomes through three 

separate mechanisms of action (Figure 1): tailored and timely education provided directly to 

the patient via IVR, improved clinical follow-up based on monitoring reports and fax alerts, 

and more active and empowered caregivers. To our knowledge this is the first model to 

improve the quality and quantity of informal care for discharged patients by: (a) increasing 

informal caregivers’ knowledge of patients’ health status and behavioral needs, (b) 

educating caregivers about the key goals of successful community transitions, and (c) giving 

caregivers targeted advice about how to address problems and communicate effectively.

Methods

Recruitment

Patients are identified at the time of an acute-care medical admission to: the University of 

Michigan Health System, the VA Ann Arbor Healthcare System, and a third non-profit 

private healthcare system in Michigan. Patients are eligible if they are at least 50 years of 

age and have a common chronic illness frequently associated with an increased risk of 

rehospitalization due to inadequate transition support [59], i.e., chronic heart failure, stroke, 

coronary artery disease requiring hospitalization, arrhythmia, chronic obstructive pulmonary 

disease, peripheral vascular disease, deep vein thrombosis, pulmonary embolism, 

pneumonia, type 2 diabetes, urinary tract infection, gastroenteritis, Clostridium difficile 

infection, or asthma. Patients are excluded if they: have a serious mental illness such as 

schizophrenia, are in hospice care, do not speak English, are unable to use a telephone, have 

a non-health system-affiliated primary care provider, are unable to nominate a potentially 

eligible “CarePartner” (see criteria below), or are cognitively impaired during 

hospitalization as determined by a validated screener [63]. Recruitment nurses use specially 

designed algorithms to conduct queries of admission data to identify potentially eligible 

patients’ diagnoses and possible exclusionary criteria. Additional patients are identified 

based on reviews of charts for newly admitted patients. The recruiter meets with potential 

Piette et al. Page 3

J Clin Trials. Author manuscript; available in PMC 2016 January 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



recruits in the hospital to describe the study, screen for eligibility, and obtain informed 

consent.

Patients in both study arms are asked to nominate an informal caregiver or CarePartner (CP) 

living outside of their household who is willing to play a structured role in their transition 

care. We use the Norbeck Social Support Questionnaire (NSSQ) [64] to identify the people 

with whom the patient has the most frequent contact and who provide the most instrumental 

and emotional support. Based on NSSQ scores, research assistants assist the patient in 

identifying the most suitable person to serve as their CP. Potential CPs are contacted by the 

recruitment nurse in person or by phone during the hospital stay or when absolutely 

necessary, during the first 7 days post discharge. CPs are ineligible if they have a serious 

mental illness, do not speak English, are less than 21 years of age, or do not have access to 

email.

Randomization

After patients complete their informed consent and baseline assessment, they and their CP 

are randomized to the intervention group or usual care. The randomization procedure is 

concealed to recruiters by means of pre-sealed envelopes. Group assignment is not disclosed 

to patients until after they have completed baseline surveys.

Interventions

Usual care: All study participants continue to receive usual care in which discharge 

instructions and a written list of medications are presented by a member of the nursing staff. 

CPs randomized to the usual care group receive written information about how to 

successfully support the patient’s transition from hospital to home, including information 

provided by the national caregiver alliance (www.caregiver.org). They also receive self-care 

information specific to their patient-partner’s discharge diagnoses.

CarePartner program intervention: (Table 2) Intervention patients review with the 

recruitment nurse materials based on the BOOST transition program, such as the Personal 

Health Record and structured discharge preparation checklist. We use information from the 

inpatient record along with any specific instructions from the practice to identify each 

patient’s “care manager,” i.e., primary contact for post-discharge follow-up, prior to 

discharge. Also prior to discharge, patients have post-discharge primary care visits 

scheduled by the inpatient team with support from the recruitment nurse. Visit information 

is recorded in the patient’s Personal Health Record, and the recruitment nurse enters the 

dates/times into the IVR follow-up system so that patients and their CPs can receive 

reminder calls.

At the time of enrollment, intervention-group patients indicate the times and phone numbers 

with which they would like to receive their IVR assessment and self-care support calls. 

During the initial two weeks post discharge, patients receive daily assessment calls with up 

to three attempts made at 30-minute intervals. The system re-calls the patient if a busy signal 

is received, and if someone other than the patient answers the call, the service instructs the 

person to bring the patient to the phone or can call back at a later time. After the initial post-

discharge period, patients receive IVR assessments three times per week for two weeks, and 
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then weekly for the remainder of the 90 days. Calls to patients include statements and 

queries recorded in a human voice. Patients respond to requests for information using the 

touch-tone keypad on their telephone. Reminder messages to patients (via automated calls) 

and to their CPs (via email and automated reminder calls) reinforce dates of follow-up 

appointments and possible ways to address barriers such as transportation problems.

During IVR calls, patients receive recorded feedback about problems they report. Feedback 

messages are designed to: reinforce the importance of medication adherence, remind 

patients to use the information from their patient-centered record to schedule and attend 

appointments; remind patients about primary care and specialist follow-up; and teach 

patients various “red-flags,” i.e., indicators of worsening health status and how those should 

be addressed. Although most of the call content focuses on general self-care issues such as 

medication adherence, key disease-specific issues also are addressed. For example, for 

patients diagnosed with heart failure, the calling system asks patients about possible changes 

in weight and provides information about the connections between fluid retention and 

medication adherence, salt intake and fluid intake [65]. Action suggestions specify whether 

the patient should contact their CP and/or care manager and the suggested timeframe for 

responding. During each call, patients are instructed to call 911 if they are experiencing 

urgent problems such as chest discomfort. At the end of each call, patients have the option 

of hearing the name and phone number of their care manager.

Urgent problems such as breathing difficulties generate a fax alert. The thresholds for these 

alerts were negotiated with representatives of the primary care leadership in the participating 

health systems, and in some cases care managers are able to tailor those thresholds across 

patients and over time for a given patient. Care managers have access to a website that 

includes panel-level data based on patients’ most recent assessments that identifies patients 

with urgent and non-urgent problems. Care managers also are able to review patients’ 

complete calling history, including preferred calling times, rates of completing assessments, 

and what patients reported in each assessment call.

CPs can access feedback about the patient’s status via the Internet or a specially designed 

voicemail system. CPs receive e-mail reports summarizing the results of patients’ automated 

assessment and behavior change calls. Email feedback about urgent issues is accompanied 

by a brief automated call, alerting the CP to check their e-mail for a detailed report. CPs can 

call in to the system using a toll-free number, identify themselves based on a PIN, and 

receive information about the patient’s most recent IVR assessment.

CPs and any in-home caregivers in the intervention arm receive informational support for 

their interactions with each other (Table 3), including materials designed to encourage 

effective communication regarding the patient’s post-discharge care via principals of 

motivational interviewing [66]. The CP is asked to initiate 10 minute-15 minute 

conversations at least weekly with the patient to review the patient’s upcoming post-

discharge appointments, self-management goals, and most recent automated assessment 

reports. During those conversations, CPs are asked to address each of the four pillars of 

effective transitions within the Coleman model [65,67,68]. CPs and other caregivers can opt 

to receive a supplemental study training DVD that reiterates and extends the content 
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provided in written materials regarding issues such as role expectations for patients and 

caregivers, and the suggested structure for the CP-patient follow-up conversations. CPs are 

encouraged to speak regularly with any in-home caregivers. Effective communication 

among all caregivers is promoted through communication of “core values” for the program, 

including: equal access to information and strategies for assigning tasks and resolving 

potential disagreements. Email summaries following patients’ assessment calls also are sent 

to patients and other caregivers at their request. CPs and in-home caregivers have access to a 

toll-free number that they can call to hear automated information including the 

recommendations from the patient’s most recent assessment. Informational messages in the 

emails to CPs and study material provided at enrollment emphasize the importance of 

keeping all caregivers informed.

Individual patient assessment calls include reminders to patients regarding the importance of 

contacting their care manager if their health deteriorates, and patients can access contact 

information for their primary provider during each call. CPs are instructed to encourage their 

patient-partner to contact their clinicians directly, rather than having the CP serve as a 

communication intermediary.

Description of measures

Patients complete a telephone interview with a trained research assistant at baseline, 30 days 

and 90 days post-discharge (Table 4). The goals of the survey are to measure patients’ health 

service use, health-related quality of life, self-care behaviors, understanding of the transition 

process, interaction with CPs, and socioeconomic vulnerabilities. At follow-up, patients are 

asked whether they attended post-discharge appointments and the reasons for any missed 

appointments. Patients report their pattern of CP telephone and in-person contact. Patients 

also report information about discussions with their CP regarding their self-care, whether 

they are comfortable disclosing information to the CP, and whether the CP is too burdened 

by other life issues to be of much help [69]. Finally, patients report the extent to which they 

discuss with their CP self-care issues that are the focus of the intervention, including 

medication use, appointment adherence, and behavioral goal setting. Patients in the 

intervention group also complete a brief survey of their intervention satisfaction.

CP surveys are conducted at baseline and 90 days via email with follow-up postal mailings. 

CPs report their pattern of patient contact and the extent to which they discuss with the 

patient self-care issues that are the focus of the intervention, including use of positive 

feedback, overcoming barriers to self-care, and reminders about medication refills. CPs’ 

perceptions of the quality of their relationship with the patient are measured using items 

similar to those described above for the patient survey [69]. We use second-person adapted 

versions of the patient measures of adherence and HRQL to assess caregiver’s perceptions 

of the patient’s status. We use these data to test the hypothesis that the gap between patient 

and CP perceptions will decrease in the intervention arm of the study, while remaining the 

same (or even growing) in the control arm.

Semi-structured interviews are conducted with a purposive sample of patients, CPs, in-home 

caregivers, and clinicians involved in these patients’ transition care. Interviewees are 
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selected so that the sample is diverse in terms of patients’ race, gender, age, and the patient’s 

baseline health-related quality of life scores. Topics covered during the patient interviews 

include: patients’ self-efficacy for managing their self-care, the perceived role of their CPs 

in their transition care, and (for patients in the intervention arm) strengths and weaknesses of 

the intervention and suggestions for improvement. Similar topics are explored in the CP and 

clinician interviews, with an added emphasis on possible changes in caregiving strain, and 

communication with their patient-partner and other caregivers.

Information on patients’ inpatient admissions and outpatient visits to primary care and 

specialty care is obtained from electronic clinical and billing records. At enrollment, patients 

are asked to approve retrieval of discharge information from non-affiliated hospitals. Vital 

status of patients who cannot be contacted at follow-up is determined using requests for 

information from the health systems, informal caregivers, and a National Death Index 

search. The IVR calling system automatically captures information on: the time, date, and 

outcome of all patient call attempts; all patient reported information from the assessments; 

copies of all CP and care manager e-mails; copies of all care manager faxes, and a record of 

all CP and care manager log-ins.

Data management and analysis plan

Patients are the unit of randomization and analysis. Potential variation in outcomes across 

care managers will be treated as fixed effects. Our primary outcome is 30-day 

rehospitalization [86,87]. Power for the trial was calculated assuming 22% of usual care 

patients will experience a rehospitalization within 30 days post-discharge, a rate consistent 

with prior studies and our own hospital tracking systems [17,88,89]. We calculated the 

sample size of 760 subjects to provide 80% power to detect a 35% reduction in this rate, 

assuming a two-tailed alpha of 0.05. To conservatively allow for up to 10% attrition, we will 

recruit a total of 846 patients. A sample of this size also will be sufficient to detect a 

medium/small effect on SF-12 scores (i.e., the effect observed in the Sisk [86] trial) and 

other continuous outcomes.

We will examine differences across treatment groups in baseline measures of study 

endpoints as well as other potential prognostic indicators, such as patients’ age, race, and 

gender. As in our prior studies [52,53] we will monitor the completion rates for automated 

assessment calls and the correlates of system use. Intervention satisfaction ratings will be 

correlated with system use, patients’ baseline characteristics, and changes in patients’ status 

between baseline and follow-up.

All outcome analyses will be conducted based on intention to treat. We will use Kaplan-

Meier survival curves to assess differences in event-free survival during the 30 and 90 days 

post-discharge period. Survival curves will be compared using log-rank tests. If chance 

differences occur between baseline characteristics of CarePartner and usual care groups, we 

will use Cox proportional hazards models to control for these differences. We will use t-tests 

to evaluate differences across groups in HRQL change scores between baseline versus 30 

days and 90 days. Differences with p<0.05 will be considered statistically significant. In the 

event that groups are found to be different on important baseline characteristics, we will use 

MANCOVA models comparing change scores controlling for unbalanced covariates. We 
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expect that most continuous endpoints for the trial such as adherence scores and patients’ 

satisfaction with the quality of the transition process will be normally distributed. All of 

these analyses will be based on similar models, with scores at 30 days and 90 days as 

dependent variables, scores on the same variable at baseline as a covariate, and treatment 

group as the independent variable.

We will use standard techniques [90] to evaluate changes in the magnitude of the 

relationship between experimental condition and the outcome before and after potential 

mediators (e.g., changes in CP-patient communication) are introduced. Analyses of effect 

moderation will focus on patients’ baseline need for social support, baseline health status, 

characteristics of their CP (e.g., competing demands), and the presence of an in-home 

caregiver [91]. We will examine potential intervention effects within subgroups of patients 

who do and do-not report an in-home caregiver. We then will create multivariate models that 

include a main intervention effect along with a term for the interaction between intervention 

group and in-home caregiver availability. We will examine both positive and negative 

impacts of the intervention on caregiving stress, how CPs and other caregivers distribute 

responsibilities, and the role of CPs in supporting patients’ interaction with their healthcare 

team.

Results

The intervention protocol was approved by the University of Michigan Institutional Review 

Board, the Ann Arbor VA Human Subjects Committee, and the MidMichigan Health 

System Institutional Review Board. The trial has been registered in clinicaltrials.gov 

(ID#NCT01672385). All patients provide written informed consent. A total of 352 patients 

have been recruited as of August 1st, 2015. Recruitment and data collection are ongoing.

Discussion

Patients with complex chronic conditions experience frequent and costly hospitalizations 

[3], and many have unsuccessful transitions back to the community post-discharge [92]. 

Proactive, post-discharge follow-up can reduce patients’ rehospitalization risk [14,93], but 

most health systems lack the staffing and information infrastructure to provide these services 

effectively. New models of transition support articulate the characteristics of effective 

services [26], but clinicians often cannot provide the intensive self-care assistance that these 

programs prescribe [94]. Informal caregivers represent a low-cost and effective adjunct to 

care management [95,96], but caregivers lack: the tools they need to monitor patients’ 

status, the education necessary to understand patients’ self-care needs, and the skills to know 

how to respond when issues arise during a transition from hospital to home. Increasingly, 

high-risk patients live alone; and when spousal caregivers are available, they often are 

overwhelmed by competing demands, including their own healthcare needs [97,98]. The 

challenge for improving post-discharge outcomes is to identify services that can support 

patients, their clinical teams, as well as informal caregivers to improve transition quality 

while preventing caregiver strain.
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In this trial, we are evaluating a unique combination of accessible health technologies and 

coordinated communication among patients’ informal caregivers and their clinical teams to 

fill the growing gap between what discharged patients’ need and available resources. A 

unique advance in the intervention is the explicit provision of transition support not only for 

patients but also for an informal caregiver or CarePartner. Unlike prior efforts that require 

additional staffing, the proposed program is designed to enhance care and outcomes using 

resources that can be easily integrated with available discharge planning procedures. To our 

knowledge, this is the only study of its kind to challenge the paradigm of clinician-centered 

post-discharge care by explicitly providing informal caregivers with a structured role and the 

tools they need to be integral members of the care-support team. Unlike most transition 

programs that focus on problems related to a single disease, this intervention recognizes that 

patients frequently are readmitted for any number of health issues other than a given index 

condition, and therefore the intervention is designed to accommodate patients with a wide 

range of admitting and discharge diagnoses.

One potential disadvantage of this intervention is that it theoretically could generate 

unnecessary health service use among patients by increasing their overall sensitivity to 

relatively benign/self-limiting symptoms. However, data from our prior studies [54–57] 

have not shown increased outpatient visit rates. The weekly calls, which begin after two 

weeks of daily calls and two weeks of 3x/week calls, may be insufficient to promptly 

identify some rapid medical deteriorations. No hard evidence has established the most 

appropriate frequency of assessments for patients after a hospitalization, and we believe that 

the proposed plan provides a balance between sensitivity to developing problems and 

potential false-positives from self-limiting conditions. Patients in the intervention have 

established access to a care manager and their CP should their symptoms deteriorate 

between assessment calls. Study participants receive follow-up from a limited number of 

care managers, which may both limit generalizability and make it impossible to evaluate 

variation associated with care manager practice style. Finally, baseline surveys with CPs are 

conducted after patients are randomized. While this is not ideal, we believe that it is more 

important to initiate patients’ IVR assessments immediately after their discharge so that the 

first few days following discharge are closely monitored for short-term complications.

In closing, we are testing a unique combination of accessible health technologies and 

coordinated communication for patients, their informal caregivers, and their clinical teams. 

A unique advance in this intervention is that-by giving caregivers greater information, 

education, and support-the program may decrease the burden, stress, and frustration that 

caregivers frequently experience. We hope that this and similar interventions will address 

the substantial gap between what discharged patients need and the resources that are 

realistically available.

Acknowledgments

John Piette is a VA Senior Research Career Scientist. The study was funded by the National Institute of Aging 
(NIH grant: R01AG039474). Additional financial support came from grant number P30DK092926 from the 
National Institute of Diabetes and Digestive and Kidney Diseases.

Piette et al. Page 9

J Clin Trials. Author manuscript; available in PMC 2016 January 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



References

1. Forster AJ, Clark HD, Menard A, Dupuis N, Chernish R, et al. Adverse events among medical 
patients after discharge from hospital. CMAJ. 2004; 170:345–349. [PubMed: 14757670] 

2. Forster AJ, Murff HJ, Peterson JF, Gandhi TK, Bates DW. The incidence and severity of adverse 
events affecting patients after discharge from the hospital. Ann Intern Med. 2003; 138:161–167. 
[PubMed: 12558354] 

3. Jencks SF, Williams MV, Coleman EA. Rehospitalizations among patients in the Medicare fee-for-
service program. N Engl J Med. 2009; 360:1418–1428. [PubMed: 19339721] 

4. Coleman EA, Min SJ, Chomiak A, Kramer AM. Posthospital care transitions: patterns, 
complications, and risk identification. Health Serv Res. 2004; 39:1449–1465. [PubMed: 15333117] 

5. Kornowski R, Zeeli D, Averbuch M, Finkelstein A, Schwartz D, et al. Intensive home-care 
surveillance prevents hospitalization and improves morbidity rates among elderly patients with 
severe congestive heart failure. American heart journal. 1995; 129:762–766. [PubMed: 7900629] 

6. Stewart S, Marley JE, Horowitz JD. Effects of a multidisciplinary, home-based intervention on 
unplanned readmissions and survival among patients with chronic congestive heart failure: A 
randomised controlled study. Lancet. 1999; 354:1077–1083. [PubMed: 10509499] 

7. Forster AJ, Boyle L, Shojania KG, Feasby TE, van Walraven C. Identifying patients with post-
discharge care problems using an interactive voice response system. J Gen Intern Med. 2009; 
24:520–525. [PubMed: 19156467] 

8. Felix HC, Seaberg B, Bursac Z, Thostenson J, Stewart MK. Why do patients keep coming back? 
Results of a readmitted patient survey. Soc Work Health Care. 2015; 54:1–15. [PubMed: 25588093] 

9. Corrigan JM, Martin JB. Identification of factors associated with hospital readmission and 
development of a predictive model. Health Serv Res. 1992; 27:81–101. [PubMed: 1563955] 

10. Weissman JS, Ayanian JZ, Chasan-Taber S, Sherwood MJ, Roth C, et al. Hospital readmissions 
and quality of care. Med Care. 1999; 37:490–501. [PubMed: 10335751] 

11. Lund L, Ross L, Petersen MA, Groenvold M. The interaction between informal cancer caregivers 
and health care professionals: a survey of caregivers’ experiences of problems and unmet needs. 
Support Care Cancer. 2015; 23:1719–1733. [PubMed: 25432867] 

12. Ofman JJ, Badamgarav E, Henning JM, Knight K, Gano AD Jr, et al. Does disease management 
improve clinical and economic outcomes in patients with chronic diseases? A systematic review. 
Am J Med. 2004; 117:182–192. [PubMed: 15300966] 

13. Phillips CO, Wright SM, Kern DE, Singa RM, Shepperd S, et al. Comprehensive discharge 
planning with postdischarge support for older patients with congestive heart failure: a meta-
analysis. JAMA. 2004; 291:1358–1367. [PubMed: 15026403] 

14. Clark RA, Inglis SC, McAlister FA, Cleland JG, Stewart S. Telemonitoring or structured telephone 
support programmes for patients with chronic heart failure: systematic review and meta-analysis. 
BMJ. 2007; 334:942. [PubMed: 17426062] 

15. Hernandez AF, Greiner MA, Fonarow GC, Hammill BG, Heidenreich PA, et al. Relationship 
between early physician follow-up and 30-day readmission among medicare beneficiaries 
hospitalized for heart failure. JAMA. 2010; 303:1716–1722. [PubMed: 20442387] 

16. Jones J, Clark W, Bradford J, Dougherty J. Efficacy of a telephone follow-up system in the 
emergency department. J Emerg Med. 1988; 6:249–254. [PubMed: 2844883] 

17. Jack BW, Chetty VK, Anthony D, Greenwald JL, Sanchez GM, et al. A reengineered hospital 
discharge program to decrease rehospitalization: a randomized trial. Ann Intern Med. 2009; 
150:178–187. [PubMed: 19189907] 

18. Greenwald JL, Denham CR, Jack BW. The hospital discharge: A review of high risk care transition 
with highlights of a reengineered discharge process. Journal of Patient Safety. 2007; 3:97–106.

19. Majothi S, Jolly K, Heneghan NR, Price MJ, Riley RD, et al. Supported self-management for 
patients with copd who have recently been discharged from hospital: A systematic review and 
meta-analysis. International Journal of Chronic Obstructive Pulmonary Disease. 2015; 10:853–
867. [PubMed: 25995625] 

20. Chan BK, Goldman LE, Sarkar U, Schneidermann M, Kessell E, et al. The effect of a care 
transtion intervention on the patient experience of older multi-lingual adults in the safety net: 

Piette et al. Page 10

J Clin Trials. Author manuscript; available in PMC 2016 January 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Results of a randomized controlled trial. Journal of General Internal Medicine. 2015:1–7. 
[PubMed: 25385210] 

21. Field TS, Ogarek J, Garber L, Reed G, Gurwitz JH. Association of early post-discharge follow-up 
by a primary care physician and 30-day rehospitalization among older adults. J Gen Intern Med. 
2015; 30:565–571. [PubMed: 25451987] 

22. Soong C, Kurabi B, Wells D, Caines L, Morgan MW, et al. Do post discharge phone calls improve 
care transitions? A cluster-randomized trial. PLoS One. 2014; 9:e112230. [PubMed: 25386678] 

23. Tang N, Fujimoto J, Karliner L. Evaluation of a primary care-based post-discharge phone call 
program: Keeping the primary care practice at the center of post-hospitalization care transition. J 
Gen Intern Med. 2014; 29:1513–1518. [PubMed: 25055997] 

24. Englander H, Michaels L, Chan B, Kansagara D. The care transitions innovation (c-train) for 
socioeconomically disadvantaged adults: Results of a cluster randomized controlled trial. J Gen 
Intern Med. 2014; 29:1460–1467. [PubMed: 24913003] 

25. Chugh A, Williams MV, Grigsby J, Coleman EA. Better transitions: improving comprehension of 
discharge instructions. Front Health Serv Manage. 2009; 25:11–32. [PubMed: 19382514] 

26. Coleman EA, Smith JD, Frank JC, Min SJ, Parry C, et al. Preparing patients and caregivers to 
participate in care delivered across settings: The care transitions intervention. J Am Geriatr Soc. 
2004; 52:1817–1824. [PubMed: 15507057] 

27. Altfeld SJ, Shier GE, Rooney M, Johnson TJ, Golden RL, et al. Effects of an enhanced discharge 
planning intervention for hospitalized older adults: a randomized trial. Gerontologist. 2013; 
53:430–440. [PubMed: 22961467] 

28. Makaryus AN, Friedman EA. Patients’ understanding of their treatment plans and diagnosis at 
discharge. Mayo Clin Proc. 2005; 80:991–994. [PubMed: 16092576] 

29. Moore C, Wisnivesky J, Williams S, McGinn T. Medical errors related to discontinuity of care 
from an inpatient to an outpatient setting. J Gen Intern Med. 2003; 18:646–651. [PubMed: 
12911647] 

30. Kripalani S, LeFere F, Phillips CO, Williams MV, Basaviah P, et al. Deficits in communication 
and information transfer between hospital-based and primary care physicians-implications for 
patient safety and continuity of care. JAMA. 2007; 297:831–841. [PubMed: 17327525] 

31. Arora VM, Prochaska ML, Farnan JM, D’Arcy MJ, Shwanz KJ, et al. Problems after discharge and 
understanding of communication with their primary care physicians among hospitalized seniors: A 
mixed methods study. J Hosp Med. 2010; 5:385–391. [PubMed: 20578045] 

32. Jecker NS. The role of intimate others in medical decision making. Gerontologist. 1990; 30:65–71. 
[PubMed: 2179064] 

33. Jacob L, Poletick EB. Systematic review: predictors of successful transition to community-based 
care for adults with chronic care needs. Care Manag J. 2008; 9:154–165. [PubMed: 19177973] 

34. Rodriguez-Artalejo F, Guallar-Castillon P, Conde HM, Otero CM, Chiva MO, et al. Social 
network as a predictor of hospital readmission and mortality among older patients with heart 
failure. J Card Fail. 2006; 12:621–627. [PubMed: 17045181] 

35. Rodriguez-Gonzalo A, García-Martí C, Ocaña-Colorado A, Baquera-De Micheo MJ, Morel-
Fernández S. Efficiency of an intensive educational program for informal caregivers of 
hospitalized, dependent patients: Cluster randomized trial. BMC Nurs. 2015; 14:5. [PubMed: 
25648152] 

36. Armour TA, Norris SL, Jack L Jr, Zhang X, Fisher L. The effectiveness of family interventions in 
people with diabetes mellitus: a systematic review. Diabet Med. 2005; 22:1295–1305. [PubMed: 
16176186] 

37. Kalra L, Evans A, Perez I, Melbourn A, Patel A, et al. Training carers of stroke patients: 
Randomised controlled trial. BMJ. 2004; 328:1099. [PubMed: 15130977] 

38. Joo H, Fang J, Losby JL, Wang G. Cost of informal caregiving for patients with heart failure. Am 
Heart J. 2015; 169:142–148. [PubMed: 25497259] 

39. Bureau of Labor Statistics and the Bureau of the Census: CPS (current population survey) basic 
monthly survey.

40. Sayers SL, White T, Zubritsky C, Oslin DW. Family involvement in the care of healthy medical 
outpatients. Fam Pract. 2006; 23:317–324. [PubMed: 16461451] 

Piette et al. Page 11

J Clin Trials. Author manuscript; available in PMC 2016 January 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



41. Lieberman MA, Fisher L. The impact of a parent’s dimentia on adult offspring and their spouses: 
The contribution of family characteristics. Journal of Mental Health and Aging. 1999; 5:207–222.

42. Mittelman MS, Ferris SH, Shulman E, Steinberg G, Levin B. A family intervention to delay 
nursing home placement of patients with Alzheimer disease. A randomized controlled trial. 
JAMA. 1996; 276:1725–1731. [PubMed: 8940320] 

43. Zulman DM, Piette JD, Jenchura EC, Asch SM, Rosland AM. Facilitated out-of-home caregiving 
through health information technology: Survey of informal caregivers’ current practices, interest, 
and perceived barriers. J Med Internet Res. 2013; 15:e123. [PubMed: 23841987] 

44. Health literacy: report of the Council on Scientific Affairs. Ad Hoc Committee on Health Literacy 
for the Council on Scientific Affairs, American Medical Association. JAMA. 1999; 281:552–557. 
[PubMed: 10022112] 

45. Lober WB, Zierler B, Herbaugh A, Shinstrom SE, Stolyar A, et al. Barriers to the use of a personal 
health record by an elderly population. AMIA Annu Symp Proc. 2006

46. Forster AJ, van Walraven C. Using an interactive voice response system to improve patient safety 
following hospital discharge. J Eval Clin Pract. 2007; 13:346–351. [PubMed: 17518797] 

47. Forster AJ, LaBranche R, McKim R, Faught JW, Feasby TE, et al. Automated patient assessment 
after outpatient surgery using an interactive voice response system. Am J Manag Care. 2008; 
14:429–436. [PubMed: 18611094] 

48. Piette JD. Satisfaction with automated telephone disease management calls and its relationship to 
their use. Diabetes Educ. 2000; 26:1003–1010. [PubMed: 11912804] 

49. Finkelstein J, Khare R, Vora D. Home automated telemanagement (HAT) system to facilitate self-
care of patients with chronic diseases. Systemics, Cybernetics, and Informatics. 2009; 1:78–82.

50. Nguyen HQ, Gill DP, Wolpin S, Steele BG, Benditt JO. Pilot study of a cell phone-based exercise 
persistence intervention post-rehabilitation for COPD. Int J Chron Obstruct Pulmon Dis. 2009; 
4:301–313. [PubMed: 19750190] 

51. Young M, Sparrow D, Gottlieb D, Selim A, Friedman R. A telephone-linked computer system for 
COPD care. Chest. 2001; 119:1565–1575. [PubMed: 11348968] 

52. Piette JD, McPhee SJ, Weinberger M, Mah CA, Kraemer FB. Use of automated telephone disease 
management calls in an ethnically diverse sample of low-income patients with diabetes. Diabetes 
Care. 1999; 22:1302–1309. [PubMed: 10480775] 

53. Piette JD. Patient education via automated calls: a study of English and Spanish speakers with 
diabetes. Am J Prev Med. 1999; 17:138–141. [PubMed: 10490057] 

54. Piette JD, Weinberger M, McPhee SJ, Mah CA, Kraemer FB, et al. Do automated calls with nurse 
follow-up improve self-care and glycemic control among vulnerable patients with diabetes? Am J 
Med. 2000; 108:20–27. [PubMed: 11059437] 

55. Piette JD, Weinberger M, McPhee SJ. The effect of automated calls with telephone nurse follow-
up on patient-centered outcomes of diabetes care: a randomized, controlled trial. Med Care. 2000; 
38:218–230. [PubMed: 10659695] 

56. Piette JD, Weinberger M, Kraemer FB, McPhee SJ. Impact of automated calls with nurse follow-
up on diabetes treatment outcomes in a department of veterans affairs health care system: A 
randomized controlled trial. Diabetes Care. 2001; 24:202–208. [PubMed: 11213866] 

57. Goldberg LR, Piette JD, Walsh MN, Frank TA, Jaski BE, et al. Randomized trial of a daily 
electronic home monitoring system in patients with advanced heart failure: the Weight Monitoring 
in Heart Failure (WHARF) trial. Am Heart J. 2003; 146:705–712. [PubMed: 14564327] 

58. Piette JD, Striplin D, Marinec N, Chen J, Trivedi R, et al. A mobile health intervention supporting 
heart failure patients and their informal caregivers: A randomized comparative effectiveness trial. 
J Med Internet Res. 2015; 17:e142. [PubMed: 26063161] 

59. Coleman EA, Parry C, Chalmers S, Min SJ. The care transitions intervention: results of a 
randomized controlled trial. Arch Intern Med. 2006; 166:1822–1828. [PubMed: 17000937] 

60. Piette JD, Marinec N, Janda K, Morgan E, Schantz K, et al. Structured caregiver feedback 
enhances engagement and impact of mobile health support: A randomized pilot trial in a lower-
middle income country. Telemed J E Health. 2015

Piette et al. Page 12

J Clin Trials. Author manuscript; available in PMC 2016 January 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



61. Aikens JE, Trivedi R, Aron DC, Piette JD. Integrating support persons into diabetes telemonitoring 
to improve self-management and medication adherence. J Gen Intern Med. 2015; 30:319–326. 
[PubMed: 25421436] 

62. Aikens JE, Trivedi R, Heapy A, Pfeiffer PN, Piette JD. Potential impact of incorporating a patient-
selected support person into mhealth for depression. J Gen Intern Med. 2015; 30:797–803. 
[PubMed: 25666218] 

63. Katzman R, Brown T, Fuld P, Peck A, Schechter R, et al. Validation of a short Orientation-
Memory-Concentration Test of cognitive impairment. Am J Psychiatry. 1983; 140:734–739. 
[PubMed: 6846631] 

64. Norbeck JS, Lindsey AM, Carrieri VL. Further development of the norbeck social support 
questionnaire: normative data and validity testing. Nurs Res. 1983; 32:4–9. [PubMed: 6549842] 

65. Michalsen A, König G, Thimme W. Preventable causative factors leading to hospital admission 
with decompensated heart failure. Heart. 1998; 80:437–441. [PubMed: 9930040] 

66. Britt E, Hudson SM, Blampied NM. Motivational interviewing in health settings: a review. Patient 
Educ Couns. 2004; 53:147–155. [PubMed: 15140454] 

67. Ghali JK, Kadakia S, Cooper R, Ferlinz J. Precipitating factors leading to decompensation of heart 
failure. Traits among urban blacks. Arch Intern Med. 1988; 148:2013–2016. [PubMed: 3046541] 

68. Feenstra J, Grobbee DE, Jonkman FA, Hoes AW, Stricker BH. Prevention of relapse in patients 
with congestive heart failure: the role of precipitating factors. Heart. 1998; 80:432–436. [PubMed: 
9930039] 

69. Brown, S. Social support scales based on an extensive review of the literature: Caregiver 
experience study. Ann Arbor: University of Michigan; 2005. 

70. Glandon GL, Counte MA, Tancredi D. An analysis of physician utilization by elderly persons: 
systematic differences between self-report and archival information. J Gerontol. 1992; 47:S245–
252. [PubMed: 1512446] 

71. Ritter PL, Stewart AL, Kaymaz H, Sobel DS, Block DA, et al. Self-reports of health care 
utilization compared to provider records. J Clin Epidemiol. 2001; 54:136–141. [PubMed: 
11166528] 

72. Ware J Jr, Kosinski M, Keller SD. A 12-Item Short-Form Health Survey: construction of scales 
and preliminary tests of reliability and validity. Med Care. 1996; 34:220–233. [PubMed: 8628042] 

73. Kohout FJ, Berkman LF, Evans DA, Cornoni-Huntley J. Two shorter forms of the CES-D (Center 
for Epidemiological Studies Depression) depression symptoms index. J Aging Health. 1993; 
5:179–193. [PubMed: 10125443] 

74. Coleman EA, Smith JD, Frank JC, Eilertsen TB, Thiare JN, et al. Development and testing of a 
measure designed to assess the quality of care transitions. Int J Integr Care. 2002; 2:e02. [PubMed: 
16896392] 

75. Schwarzer, R.; Jerusalem, M. Generalized self-efficacy scale. In: Weinman, J.; Wright, SC.; 
Johnson, M., editors. Measures in health psychology: a user’s portfolio. NFER-NELSON; UK: 
1995. 

76. Nouwen A, Urquhart Law G, Hussain S, McGovern S, Napier H. Comparison of the role of self-
efficacy and illness representations in relation to dietary self-care and diabetes distress in 
adolescents with type 1 diabetes. Psychol Health. 2009; 24:1071–1084. [PubMed: 20205046] 

77. Morisky DE, Green LW, Levine DM. Concurrent and predictive validity of a self-reported measure 
of medication adherence. Med Care. 1986; 24:67–74. [PubMed: 3945130] 

78. Horne R, Weinman J. Patients’ beliefs about prescribed medicines and their role in adherence to 
treatment in chronic physical illness. J Psychosom Res. 1999; 47:555–567. [PubMed: 10661603] 

79. Horne R, Hankins M, Jenkins R. The Satisfaction with Information about Medicines Scale (SIMS): 
a new measurement tool for audit and research. Qual Health Care. 2001; 10:135–140. [PubMed: 
11533420] 

80. Barrera M Jr, Glasgow RE, McKay HG, Boles SM, Feil EG. Do internet-based support 
interventions change perceptions of social support? An experimental trial of approaches for 
supporting diabetes self-management. Am J Community Psychol. 2002; 30:637–654. [PubMed: 
12188054] 

Piette et al. Page 13

J Clin Trials. Author manuscript; available in PMC 2016 January 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



81. Glasgow RE, Barrera M, McKay HG, Boes SM. Social support, self-management, and qualtiy of 
life among participants in an internet based diabetes support program: A multi-dimensional 
investigation. Cyberpsychol Behav. 1999; 2:271–281. [PubMed: 19178223] 

82. Glasgow RE, Boles SM, McKay HG, Feil EG, Barrera M Jr. The D-Net diabetes self-management 
program: long-term implementation, outcomes, and generalization results. Prev Med. 2003; 
36:410–419. [PubMed: 12649049] 

83. Thornton M, Travis SS. Analysis of the reliability of the modified caregiver strain index. J 
Gerontol B Psychol Sci Soc Sci. 2003; 58:S127–132. [PubMed: 12646602] 

84. Attkisson CC, Zwick R. The client satisfaction questionnaire. Psychometric properties and 
correlations with service utilization and psychotherapy outcome. Eval Program Plann. 1982; 
5:233–237. [PubMed: 10259963] 

85. Chew LD, Bradley KA, Boyko EJ. Brief questions to identify patients with inadequate health 
literacy. Fam Med. 2004; 36:588–594. [PubMed: 15343421] 

86. Sisk JE, Hebert PL, Horowitz CR, McLaughlin MA, Wang JJ, et al. Effects of nurse management 
on the quality of heart failure care in minority communities: a randomized trial. Ann Intern Med. 
2006; 145:273–283. [PubMed: 16908918] 

87. Quittan M, Sturm B, Wiesinger GF, Pacher R, Fialka-Moser V. Quality of life in patients with 
chronic heart failure: A randomized controlled trial of changes induced by a regular exercise 
program. Scand J Rehabil Med. 1999; 31:223–228. [PubMed: 10599899] 

88. Walker PC, Bernstein SJ, Jones JN, Piersma J, Kim HW, et al. Impact of a pharmacist-facilitated 
hospital discharge program: a quasi-experimental study. Arch Intern Med. 2009; 169:2003–2010. 
[PubMed: 19933963] 

89. Coleman EA, Grothaus LC, Sandhu N, Wagner EH. Chronic care clinics: a randomized controlled 
trial of a new model of primary care for frail older adults. J Am Geriatr Soc. 1999; 47:775–783. 
[PubMed: 10404919] 

90. MacKinnon DP, Lockwood CM, Hoffman JM, West SG, Sheets V. A comparison of methods to 
test mediation and other intervening variable effects. Psychol Methods. 2002; 7:83–104. [PubMed: 
11928892] 

91. Baron RM, Kenny DA. The moderator-mediator variable distinction in social psychological 
research: Conceptual, strategic, and statistical considerations. J Pers Soc Psychol. 1986; 51:1173–
1182. [PubMed: 3806354] 

92. Coleman EA1. Falling through the cracks: challenges and opportunities for improving transitional 
care for persons with continuous complex care needs. J Am Geriatr Soc. 2003; 51:549–555. 
[PubMed: 12657078] 

93. Rich MW, Beckham V, Wittenberg C, Leven CL, Freedland KE, et al. A multidisciplinary 
intervention to prevent the readmission of elderly patients with congestive heart failure. N Engl J 
Med. 1995; 333:1190–1195. [PubMed: 7565975] 

94. Coleman EA, Berenson RA. Lost in transition: challenges and opportunities for improving the 
quality of transitional care. Ann Intern Med. 2004; 141:533–536. [PubMed: 15466770] 

95. Martire LM, Lustig AP, Schulz R, Miller GE, Helgeson VS. Is it beneficial to involve a family 
member? A meta-analysis of psychosocial interventions for chronic illness. Health Psychol. 2004; 
23:599–611. [PubMed: 15546228] 

96. Sörensen S, Pinquart M, Duberstein P. How effective are interventions with caregivers? An 
updated meta-analysis. Gerontologist. 2002; 42:356–372. [PubMed: 12040138] 

97. Fields, J.; Casper, LM. America’s families and living arrangements. US Census Bureau; 2000. 

98. National Institute on Aging. So far away: Twenty questions for long-distance caregivers. 2006. 

Piette et al. Page 14

J Clin Trials. Author manuscript; available in PMC 2016 January 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
CarePartner program mechanism of action.
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Table 1

Mapping of intervention components and BOOST program goals.

BOOST goal Direct support for 
patients Informal caregiver support Support for clinicians

Medication Self-Management

IVR assessments of 
adherence problems and 

automated, tailored 
reinforcement of 

adherence.

Email, web-based, and IVR feedback 
about the patient’s adherence problems.

Fax and web-based feedback 
about adherence problems.

Patient-Centered Record (PHR)

PHR provided at 
discharge. IVR 

messages refer to the 
record and reinforce its 

use with clinicians.

Feedback reports organized according to 
changes in the content of the PHR. 

Caregivers can print-out PHRs via the 
patient’s website.

Access to web-based reports of 
information in the PHR and 

reported by the patient during 
IVR calls.

Follow-up (FU)

FU visits scheduled 
prior to discharge. Visit 

information and 
reminders via IVR calls.

Patients’ visit information reinforced 
via: email, IVR reminder messages, and 

the patient webpage.

Fax feedback about serious 
problems and barriers attending 

FU visits.

Red Flags (signs and symptoms of 
a concerning change in health 

status)

General and disease-
specific red flags 

monitored via IVR calls 
along with targeted 

education.

Education about red flags and updates 
on the patient’s status via email, web, 

and phone reports.

Fax alerts regarding red flags 
sent to the care manager 

immediate following IVR 
reports.
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Table 2

Intervention components.

Patient

Discharge planning, scheduled follow-up visits and materials based on “4 Pillars of Effective Transitions”

Automated telephonic assessments with feedback on reported problems plus behavioral reinforcement

Structured reminders regarding outpatient follow-up visits with primary care and specialty care

Guidelines for calls with CPs. Access to the website and email reports if they have an Internet connection

DVD describing the program, goals of transition care, and how to organize communication with CPs

CarePartners

Summary email and automated telephone reports with structured, tailored advice after each patient automated assessment call including 
information about how to respond effectively to problems

Access to a web portal with reports on the patient’s status and information about follow-up visits

Automated alert calls for urgent health problems

Web-based information about effective transition support

Guidelines for structured follow-up phone calls with the patient based on IVR assessment results

DVD describing the program, goals of transition care, and how to organize communication with the patient

Care Manager

Access to a web portal with summary data on patients’ status

Fax and email alerts for urgent health problems
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Table 3

Informal caregiver roles and responsibilities.

CarePartner Opportunities for Participation by Other Caregivers

Review structured emails and web-based reports with feedback 
based on the patient’s IVR assessments.

Review email summaries and web-based reports if internet access is 
available.

Engage in structured conversations with the patient based on 
the assessment results and reinforcing the goals of the 

transition care.

Follow-up conversations with the patient to reinforce conversations and 
activities of the CarePartner.

Solicit support from other caregivers for specific patient needs.

As coordinated by the CP, reinforce self-care goals, assist with 
administrative tasks such as visit scheduling, remind the patient regarding 

self-care goals, provide emotional support, and gather additional 
information.

Use the voicemail service to access up-to-date information 
about the patient’s status if email is unavailable.

Use the voicemail service to access up-to-date information about the 
patient’s status if email is unavailable.

Understand written materials and DVD provided about the 
transition process and the patient’s condition.

Understand written materials and DVD provided about the transition 
process and the patient’s condition.
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Table 4

Survey-based process and outcome measures.

Domain measures Patient (PT) and CarePartner (CP) Surveys References

Baseline 30 days 90 days

Aim 1

Inpatient, Outpt, and ED Use PT PT PT [70,71]

PT Quality of Life: SF-12 PT, CP PT PT, CP [72]

Mortality CP

Depression: CES-D PT, CP PT PT, CP [73]

Aim 2

Care Transition Quality PT PT PT [74]

Self-Care Behavior

Self-Efficacy for Self-Care PT PT PT [75,76]

Medication Adherence PT, CP PT PT, CP [77]

Medication Beliefs PT, CP PT PT, CP [78]

Satisfaction with Rx info PT PT PT [79]

Aim 3

Interaction with CPs and Clinicians

Social Support PT, CP PT PT, CP [64,80–82]

Relationship Quality with CP PT, CP PT PT, CP

Interaction with Care Manager PT PT PT

CP Burden CP PT CP [83]

Frequency of Pt-CP Contacts PT, CP PT PT, CP

Overall Satisfaction with Care PT PT PT [84]

Program Satisfaction PT, CP PT PT, CP

Potential Moderators

Social support, SES, and Health Literacy PT [85]

Major diagnoses PT

CP health and demographics CP
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