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Abstract 
 
Background: VA's highest-utilizing patients generally have complicated health care needs—
including complex and multiple chronic conditions, comorbid mental health conditions, and 
social stressors—that contribute to high rates of hospitalization, emergency services, and 
specialty care use. Inspired by emerging intensive primary care models for high-utilizers, VA 
Palo Alto obtained FY2012-FY2013 Office of Specialty Care Transformation (OSCT) funding to 
launch a novel program that augments the existing PACT model with intensive care delivered by 
a multidisciplinary team. The Intensive management PACT 1 intervention encompasses a 
number of evidence-based strategies, including a comprehensive intake process, coordination 
of specialty care, chronic condition case management, provision of social services, rapid 
response to deteriorations in health, and facilitation of transitions after high-acuity events.  
 
Objectives: We aim to evaluate ImPACT’s feasibility, implementation, and effectiveness, and 
lay the groundwork for future larger-scale efforts and evaluations within the VA system. 
 
Methods: We will partner with the implementation team of VA Palo Alto’s ImPACT clinic to 
conduct a Hybrid Type 1 evaluation of the program’s feasibility, implementation, and 
effectiveness. For the first phase of ImPACT, VA Palo Alto identified PACT patients who were 
among the most costly 5% or among the 5% highest risk for future hospitalization for the facility, 
but who were not enrolled in other intensive management programs. A random sample of 150 
patients were selected for immediate enrollment in ImPACT, and 433 were assigned to continue 
to receive usual PACT care, thereby serving as a control group for our analyses. The evaluation 
will focus on the following goals: 

 
 Aim 1: Evaluate the feasibility and implementation of the pilot ImPACT intervention. 
Using semi-structured interviews with ImPACT and PACT team members and leadership, we 
will evaluate the success of intervention delivery, including patient identification, recruitment, 
and retention; provision and uptake of planned services; and monitoring of patient 
participation and key outcomes.  
 

 Aim 2: Evaluate ImPACT’s effect on utilization and costs of care. We will use a 
difference-in-differences approach, wherein we compare changes in VA health care costs 
(total, as well as inpatient, outpatient, and fee-basis) and utilization (including hospitalizations, 
emergency department visits, and specialty care) among ImPACT patients and high-utilizing 
patients who are receiving usual PACT care.  
 

 Aim 3: Examine the association between ImPACT participation and patient-centered 
outcomes. Using data from surveys administered in the ImPACT clinic, we will assess patient 
satisfaction with the ImPACT intervention and overall care, as well as changes in patient-
reported outcomes, including health status, symptom burden, and function. 
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Figure 1. Proportion of health care costs generated by 
VA’s 5% highest-utilizing patients in FY2010 
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A Background 
 
Nearly half of VA’s total health care expenditures are generated by its highest-utilizers (the most 
costly 5% of patients with regard to total VA health care costs) (Figure 1); a pattern that is also 
observed in the general population2,3 and in Medicaid recipients.4 These patients generally have 
complicated health care needs—
including complex and multiple 
chronic conditions, comorbid 
mental health conditions, and social 
stressors—that contribute to high 
rates of hospitalization, emergency 
services, and specialty care.2 
Patients who are among the 
highest-utilizers in a health system 
frequently remain in that 
category.3,5 For example, one 
analysis of data from the Medical 
Expenditure Panel Survey indicated 
that 38% of patients in the top 5% 
in 2008 maintained this ranking in 
2009.3  
 
Preliminary work (described under I.B. below) has shed light on the complexity of VA’s most 
costly patients, including the prevalence of multiple chronic conditions in this population (e.g., 
45% have conditions that involve 5 or more different organ systems, and 48% have a comorbid 
mental health condition) (HERC, unpublished data). This level of multimorbidity has been 
associated with increased rates of functional decline6 and rehospitalization,7 and poor clinical 
outcomes8 including high mortality rates.9 The presence of comorbidities affecting different 
systems (e.g., depression and diabetes) can negatively impact quality of care and self-
management for all conditions;10-13 a phenomenon that is especially prominent when a mental 
health comorbidity is present.14,15 Single-disease-oriented approaches are often not effective for 
these patients,16,17 and may result in inefficient, fragmented care that increases health care 
costs.18   
 
A number of intensive primary care models have emerged with the goal of improving outcomes 
and containing utilization in very high risk patients. One of the earliest models, in Camden, New 
Jersey,19 was highlighted memorably by Atul Gawande in his New Yorker article entitled, “The 
Hot Spotters.”20 Gawande describes how an extremely time- and resource-intensive 
multidisciplinary approach for a small group of Camden’s most costly patients reduced their 
health care costs by more than 50%.21 This strategy of intensive management for high-utilizers 
(or patients thought to be at risk for high-utilization) has been tested in a number of other 
settings in recent years,22-27 including clinics serving older adults (e.g., Guided Care).28-31 Some 
models, such as CareMore (a for-profit corporation that provides intensive management for frail 
and chronically ill members) and the Ambulatory-Intensive Care Unit (developed for Boeing 
employees and later disseminated to other settings such as Atlantic City and rural Humboldt 
County in California), report savings as high as 15-20% in non-peer-reviewed observational 
studies.22,32,33 These savings are generally attributed to lower spending for emergency care and 
hospitalizations.  
 
The evidence supporting intensive management programs for high-utilizers is more mixed when 
these models are implemented in patient populations with complex mental health and 
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socioeconomic challenges.34,35 For example, a Washington State program focusing on older and 
disabled Medicaid patients with mental illness and/or chemical dependency did not generate 
significant savings in overall Medicaid or inpatient costs in intention-to-treat analyses. The lack 
of savings was attributed in part to low rates of service usage (only 45% of clients engaged in 
services offered). Secondary analyses focusing on patients who participated in the intervention 
(compared with propensity score-matched controls), revealed some promising findings for this 
subgroup, including increased access to care and more intense use of certain services (such as 
outpatient mental health care), as well as reduced inpatient medical costs and fewer deaths.23 
These findings suggest that intensive primary care programs that focus on especially high-risk 
patients may need to overcome heightened challenges to implementation and patient 
engagement. 
 

Drawing conclusions from the literature on intensive primary care programs is challenging 
because of the heterogeneity of interventions, settings, and patient populations. A 
comprehensive evidence brief for a recent HSR&D mini-State of The Art 36 conference about 
intensive primary care found that few RCTs and observational studies could be generalized to 
Veterans.37 However, there have been several noteworthy attempts to synthesize findings from 
the most promising models and to identify the key components,27,38,39 such as exceptional 
individualized caring for chronic illness,38 frequent in-person contact,27 and care coordination 
during transitions between hospital and home.39 Recently, VA Palo Alto, supported by the Office 
of Specialty Care Transformation (OSCT), developed a new clinic that incorporates many of the 
promising elements of early, non-VHA intensive primary care models. The resulting program—
ImPACT (Intensive management PACT)—offers an opportunity to study the feasibility, 
implementation, and effectiveness of a VHA-tailored care model that augments PACT services 
with intensive primary care. 
 

B Study Objectives 
 
For the proposed HSR&D pilot, we will partner with the implementation team of VA Palo Alto’s 
ImPACT clinic to conduct a Hybrid Type 1 evaluation of the program’s feasibility, 
implementation, and effectiveness. Our specific objectives are: 
 

Aim 1: Evaluate the feasibility and implementation of the pilot ImPACT intervention. 
Using semistructured interviews with ImPACT and PACT team members and leadership, we will 
evaluate the success of intervention delivery, including patient identification, recruitment, and 
retention; provision and uptake of planned services; and monitoring of patient participation and 
key outcomes.  
 

Aim 2: Obtain preliminary estimates of ImPACT’s effect on utilization and costs of 
care, and refine analytic techniques for a subsequent multi-center study. In order to 
evaluate the effectiveness of the ImPACT pilot, we will use a difference-in-differences approach, 
wherein we compare changes in VA health care costs (total, as well as inpatient, outpatient, and 
fee-basis) and utilization (including hospitalizations, emergency department visits, and specialty 
care) between ImPACT patients and high-utilizing patients receiving usual PACT care.  
 

Aim 3: Examine the association between ImPACT participation and patient-centered 
outcomes, and refine survey instruments for future evaluations. Using data from surveys 
administered in the ImPACT clinic, we will assess patient satisfaction with the ImPACT 
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intervention and overall care, as well as changes in patient-reported outcomes, including health 
status, symptom burden, and function.  
 

C Intervention: Intensive Management Patient Aligned Care 
Team 1  

 
The ImPACT care model augments the existing PACT model with intensive care delivered by a 
multidisciplinary team (including a physician, nurse practitioner, social worker, recreational 
therapist, and program coordinator). It encompasses a number of strategies that have been 
described in syntheses of peer-reviewed and gray literature,27,37-41 and also adapts some of the 
elements of early intensive primary care models described above in Section 1.A.21-24,26,29,33 Its 
theoretical roots lie in the Chronic Care Model (CCM) (Figure 4), which was designed to help 
practices improve patient health outcomes by focusing on essential elements at the community, 
organization, practice, and patient levels. A systematic review of studies published since 2000 
suggests that redesigning care using the CCM leads to improved patient care and better health 
outcomes, although effects on cost may take time to be realized.42  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conceptual framework for ImPACT, guided by the Chronic Care Model43 
 
Components of the ImPACT intervention aim to improve care within the following CCM 
domains, which have been adapted to reflect the needs of very complex and high-utilizing 
patients: 
 Health System: ImPACT was developed with strong support from OSCT and facility 

leadership. The intervention aims to improve care through a multidisciplinary team effort that 
is patient-centered, well-coordinated, evidence-based, and efficient. 

 Delivery System Design: ImPACT’s intensive management strategies include:  
o An intensive intake process, including a home visit if deemed appropriate 
o Frequent contact (in-person, telephone, or secure messaging) tailored to a patient’s needs 
o After-hours access to on-call team member in order to avoid unnecessary emergency care 
o Optimization of chronic condition management using evidence-based protocols  
o Navigation of transitions between hospital and home 
o Coordination of specialty care, including contact with specialists when indicated 
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o Rapid response to signs of health status deterioration or other stressful events 
o Assess patient goals, advance directives, Physician Orders for Life-Sustaining Treatment  

 Self-Management Support: The ImPACT team uses patient-centered health coaching to 
encourage patients, and their caregivers when appropriate, to set goals, identify barriers and 
challenges to self-care tasks, and monitor and communicate changes in condition status. 

 Decision Support: ImPACT team members provide care recommendations based on 
evidence-based protocols, help patients navigate specialty care, and ensure that advanced 
directives are complete. 

 Clinical Information Systems: Supported by OSCT, ImPACT developed a patient registry 
that tracks patients by condition, care needs, and health status, thereby promoting proactive, 
individualized care, and facilitating assessments of the program’s effectiveness. ImPACT 
staff will take advantage of VA’s new Patient Care Assessment System to develop care 
plans, and streamline team members’ activities. 

 Community Resources & Policies: ImPACT helps patients identify and access community 
resources that enhance social support and encourage healthy activities. 
 

D Evaluation Design  

D1 Design Summary 
We propose to conduct a Hybrid Trial (Type 1), which is designed to test a clinical intervention 
while also gathering information about its delivery and implementation.44 While a modest 
program evaluation of ImPACT is planned for OSCT, the proposed HSR&D pilot will provide a 
more comprehensive assessment of ImPACT that will inform current efforts to identify the 
optimal intensive primary care model for VHA. We plan to assess the intervention’s feasibility, 
delivery, and implementation through semi-structured interviews with ImPACT and PACT team 
members (Aim 1); we will evaluate ImPACT’s influence on utilization and costs by comparing 
changes in key outcomes among ImPACT patients and patients receiving usual PACT care 
(Aim 2); and we will examine pre-post changes in patient-centered outcomes among patients 
who participate in ImPACT (Aim 3). In conjunction with these steps, we will evaluate and refine 
our assessment tools and analytic methods in preparation for a subsequent multi-center RCT of 
ImPACT (Table 2). 

D2 Subject Selection and Withdrawal  
VA Palo Alto used the following criteria to identify patients for the first cohort of the ImPACT 
program.  

2.a Inclusion Criteria for ImPACT Program 
- Receive care from one of 14 primary care providers (MDs, NPs) who have at least three 

half-days of clinic per week 
- Total VA healthcare costs in the top 5% for the facility during the 9-month eligibility 

phase (10/1/11-6/30/12)  
AND/OR 

- Risk for one-year hospitalization in November 2012 in the top 5% (using the VA’s Care 
Assessment Need risk-prediction algorithm).45  
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2.b Exclusion Criteria for ImPACT Program  
- Enrollment in VA’s mental health intensive case management, home-based primary 

care, or palliative care programs 
- Recipient of inpatient care for over half of the 9-month eligibility phase (10/1/11-6/30/12).  
- Total VA healthcare costs in the lowest cost decile in the 9-month eligibility phase 

(10/1/11-6/30/12)  
- Risk for one-year hospitalization in November 2012 in the lowest risk quartile (using the 

VA’s Care Assessment Need risk-prediction algorithm).45  

2.c Randomization  

Given limited resources, VA Palo Alto facility leadership offered ImPACT to 150 of the 583 
eligible patients (using simple random sampling without replacement). The ImPACT clinical 
team contacted selected patients by mail followed by telephone during an enrollment period 
from 2/1/13 through 8/31/13. The remaining 433 patients received standard PACT care. 

2.d Recruitment for Evaluation 
The Stanford/VA Palo Alto IRB designated the original ImPACT intervention and its associated 
program evaluation as “non-research” quality improvement. The evaluation will not involve 
additional contact with patients beyond the clinical contact that is planned as part of the 
ImPACT program. For the implementation evaluation (Aim 1), Dr. Zulman or a trained research 
assistant will obtain informed consent from ImPACT and PACT team members and all other VA 
staff prior to interviews.  

2.e Withdrawal from ImPACT Program 
Patients who are invited to enroll in the ImPACT QI intervention have the option of declining 
participation or withdrawing from participation at any time in favor of usual PACT care. 

D3 Risks and Benefits 
For the implementation evaluation in Aim 1, risks associated with participation are minimal and 
are primarily limited to potential breaches of confidentiality of the information shared during 
interviews. 
 
For the feasibility study in Aim 1, and for the evaluations proposed in Aims 2 and 3, no data will 
be collected from patients beyond that which are collected as part of their clinical care and as 
part of the planned, internal program evaluation for ImPACT. We therefore do not anticipate that 
the proposed evaluations will pose research-specific risks to patients.   

D4 Data Collection 
For the feasibility study in Aim 1, we will analyze data collected by the ImPACT team (e.g., 
proportion of patients who choose to participate, number of contacts made with these patients, 
patient engagement with different components of the intervention). Additional details may be 
obtained during interviews with ImPACT clinical team members.  
 
For the implementation study in Aim 1, data will be obtained through semi-structured interviews 
with key VA staff members. 
 
For Aim 2, we will obtain data for ImPACT patients and PACT patients from VA Palo Alto’s 
Decision Support System Office.46 DSS data contain cost estimates of all VA hospital stays and 
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health care encounters. Data will also be extracted from the VA National Patient Care Database 
(outpatient utilization, including emergency department visits, and primary and specialty care 
encounters), VA Patient Treatment File (inpatient utilization, including hospitalizations), and VA 
Fee Basis files (covered care provided outside of VA facilities). These files also include clinical 
and demographic information. 
 
For Aim 3, we will obtain data from patient surveys that the ImPACT clinical team is 
administering at time of enrollment, as well as approximately 6 months after enrollment. 
 

E Evaluation and Statistical Analysis Plan  

E1 Power Calculation 
Because baseline cost data for ImPACT-eligible patients were approximately gamma 
distributed, we assumed that the coefficient of variation will remain constant with a decrease in 
mean cost over follow-up in the ImPACT group. Based on the cost of care (mean $77,087, S.D. 
$62,975) for ImPACT-eligible patients and anticipating a 20% average decline in costs among 
ImPACT patients similar to that achieved by previous intensive primary care programs,22,32,33 we 
forecast 88.6% statistical power to reject the null hypothesis of no difference in mean change in 
costs over 9 months between the ImPACT group (n=150) and PACT group (n=433) (assuming a 
correlation of 0.5 among repeated measurements within patients over follow-up and a one-tailed 
Type I error of 5%). 

E2 Aim 1. Feasibility and Implementation Evaluation 

2.a Feasibility Evaluation 
To evaluate feasibility, we will examine the success of ImPACT’s sampling strategy (e.g., 
patient identification, eligibility criteria, stratification by providers), including the proportion of 
patients who choose to participate and whether this varies by PACT provider. We will also 
assess intervention delivery by analyzing data from the ImPACT patient registry, which includes 
frequency of patient contact, patient participation with different components of the intervention, 
and whether the ImPACT team meets pre-specified goals such as contact with patient within 24-
hours of hospital discharge, emergency room visit, or an after-hours phone call.  

2.b Implementation Evaluation 
We will structure our implementation evaluation on the Reach-Efficacy Adoption Implementation 
Maintenance (RE-AIM) Framework.47 We will conduct semi-structured interviews 4 months after 
program launch with key individuals, including ImPACT team members (n = 6), ImPACT-
affiliated PACT providers (n = 14), PACT team members from nursing, behavioral health, and 
social work (n = 10), and VA Palo Alto’s ACOS for Ambulatory Care. Our evaluation will be 
purely descriptive, and the goal will be to identify implementation challenges that should be 
addressed and studied in our subsequent multi-center RCT. The evaluation will focus on the 
following domains: 

o Reach. We will assess the number of patients in the top 5% who meet ImPACT eligibility 
criteria, differences between ImPACT participants and eligible patients who opt out (e.g., 
utilization, chronic conditions, and sociodemographic characteristics), and drop-out rates 
among participants. 
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o Effectiveness. Our proposed evaluations of ImPACT’s effect on utilization and costs, and 
its effect on patient-centered outcomes are described below under Aim 2 and Aim 3 
methods, respectively.  

o Adoption and Implementation. We will assess facilitators and barriers to ImPACT’s 
adoption and implementation at VA Palo Alto through interviews with ImPACT and PACT 
providers and team members. We will evaluate the number of ImPACT contacts with 
patients and explore the relationship between number of contacts and outcomes, adjusting 
for baseline patient characteristics (described in Aim 2). We will also determine the cost of 
the intervention based on quarterly reports prepared by the ImPACT implementation team. 

o Maintenance. We will explore patient attrition rates over time, as well as change in PACT 
provider satisfaction with ImPACT at 4 and 9 months. At the end of the ImPACT pilot, we 
will observe whether the facility decides to continue/expand the program, and will interview 
program and facility leadership to understand the reasons underlying this decision. 

E3 Aim 2. ImPACT’s Effect on Utilization and Costs of Care 
We will evaluate changes in cost and utilization among ImPACT participants vs. comparable 
patients receiving usual PACT care.  

3.a Data Sources and Outcomes 
We will obtain cost and utilization data for ImPACT patients and PACT patients from VA Palo 
Alto’s Decision Support System  Office, with whom we are already partnering to create a patient 
registry for the ImPACT pilot. DSS data contains cost estimates of all VA hospital stays and 
health care encounters. Data will also be extracted from the VA National Patient Care Database 
(outpatient utilization, including emergency department visits, and primary and specialty care 
encounters), VA Patient Treatment File (inpatient utilization, including hospitalizations), and VA 
Fee Basis files (covered care provided outside of VA facilities). These files also include clinical 
and demographic information.  

o Primary Outcome. Our primary outcome is the cost of VA care (including inpatient, 
outpatient, and fee-basis costs) 

o Secondary Outcomes. Secondary outcomes will include utilization of the hospital, 
emergency department, and outpatient primary and specialty care.  

o Covariates. Analyses will adjust for patient age, sex, race, and eligibility. We will examine 
different approaches to adjusting for patient complexity, including counts of conditions and 
Diagnostic Cost Groups (DCGs, a diagnosis-based case-mix measure that classifies 
patients based on their clinical complexity and the associated expected need for health 
care resources).48 We will also adjust for patient-level Care Assessment Need (CAN) 
scores,49 which reflect the estimated probability of a patient’s admission or death within 90 
days or 1 year. CAN scores for all ImPACT-eligible patients have been obtained from the 
Office of Informatics and Analytics.  

3.b Data Analyses 
o Primary Intention-to-Treat Analyses. We will evaluate the effectiveness of the ImPACT 

pilot through a difference-in-differences approach, wherein we compare changes in VA 
health care costs and utilization among ImPACT patients and patients who are receiving 
usual PACT care. All analyses will account for patient clustering at the provider level. We 
will also examine whether number of contacts with the ImPACT team mediates the 
relationship between the intervention and outcomes, using causal mediation analysis.50  

o Secondary Efficacy Analyses Using Propensity to Participate. Because patients may 
choose whether or not to engage in the ImPACT intervention, the baseline sample in the 
intervention group may be highly self-selected. We will therefore complement the 



ImPACT Evaluation Protocol   
   
   

 10 

intention-to-treat analyses with an efficacy evaluation of “active participants” (e.g., patients 
who completed the ImPACT intake process and have at least three additional contacts 
with the team during their first three months in the program; additional definitions of “active 
participant” will be explored). We were unable to identify a strong instrumental variable for 
these analyses, so we will use propensity scores, avoiding features that could act even 
weakly as instruments and generate bias.51,52 We will match those who participate in 
ImPACT with a subgroup in PACT using propensity to participate. Propensity scores will 
be calculated using information about patient age, sex, race, eligibility, previous VA 
utilization, and risk of future utilization (as assessed by DCGs or CAN scores). Because 
race is frequently missing, we will include “missing race” as a category for this pilot 
evaluation, but will consider using multiple imputation by chained equations53 as well as 
other methods that have been used to impute race with VA data.54 

E4 Aim 3. ImPACT’s Effect on Patient-Reported Outcomes 
We will evaluate patient satisfaction with the ImPACT intervention, as well as changes in 
enrolled patients’ satisfaction with their general care and with their chronic illness care. We will 
also assess changes in patient-reported outcomes, including health status, symptom burden, 
and function.  

4.a Data Sources and Outcomes 
We will obtain data from patient surveys that the ImPACT clinical team plans to administer at 
time of enrollment, as well as after 4 to 9 months of enrollment. 

o Patient Satisfaction. We will assess patient satisfaction with the ImPACT intervention, as 
well as changes in satisfaction with overall care (Patient Satisfaction Questionnaire select 
subscales)55,56 and changes in assessment of chronic illness care.57  

o Patient-Centered Outcomes. We will evaluate changes in patient-reported health 
status,58 symptom burden (fatigue, pain, sleep problems, stress),59 and functional status.60 

o Patient Care Needs. We will examine changes in patient-centered outcomes for 
subgroups of patients who have greater levels of need in four domains, as assessed by 
the ImPACT clinical team during patient enrollment interviews: medical status and health 
trajectory (i.e., overall health status), social support, self-management and mental health, 
and medical neighborhood (i.e., access to care, coordination of care). 

4.b Data Analyses 
We will use paired t-tests to evaluate pre-post changes in ImPACT patients’ satisfaction with 
their care and changes in patient-centered outcomes. We will also conduct secondary subgroup 
analyses to evaluate pre-post changes in outcomes for patients with high levels of need in 
domains of interest, including patients with poor social support, those with mental health 
conditions, and those who report particular difficulty accessing and coordinating care. 
 

F Data Handling and Record Keeping  

F1 Confidentiality and Security 
VA Palo Alto Ci2i investigators have considerable experience in maintaining the confidentiality 
of patient information and have established procedures in place to ensure data confidentiality. 
For the implementation evaluation in Aim 1, the primary risk associated with participation by VA 
staff is breach of confidentiality. For this reason we have chosen to interview all staff members 
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individually rather than as a group. Research staff will conduct interviews using a VAMC 
encrypted laptop in conjunction with a USB-attached audio-recording device. Typed notes and 
audio recordings will be immediately uploaded to a secure, password-protected server, and then 
removed from the laptop disk drive. We will remove identifiers (names, dates) from the file 
names and interview notes.  

F2 Training  
All investigators and research staff will have met training requirements for handling protected 
health information as outlined by the Health Insurance Portability and Accountability Act 
(HIPAA). 

F3 Records Retention 
All electronic data will be housed on a secure server behind the VA Palo Alto firewall, and all 
paper forms will be stored in a locked file cabinet in the PI’s office. Study datasets will use 
confidential case identifiers. Data will be confidential, but not anonymous, since individual SSNs 
will be needed to link individual data across data sources. For this purpose, an electronic cross-
walk file will be stored on a secure, access-limited folder on the Center’s server at the VA Palo 
Alto. Access to the cross-walk will be restricted to authorized personnel who have met the 
security criteria necessary for access to patient identifier mapping files at the VA’s Austin 
Automation Center. 
 

G Protocol Modifications 
The following sections describe changes that were made to the ImPACT evaluation protocol 
after patient enrollment began in February, 2013.  

G1 Aim 1 Modifications 

1.a Feasibility Evaluation Modifications 
Feasibility evaluation measures were expanded to include measures of care continuity, access, 
and patient-centered care services (described in detail in the table below).   
 
Process Measure Domain  Description 
Assigned PCP encounters Care continuity Proportion of primary care visits with the patient’s 

assigned primary care provider. 
Telephone encounters Care access, increasing 

options for visit modality 
Proportion of telephone visits out of all primary care 
encounters. 

Appointment no-shows Care continuity, also care 
access for general patient 
panel through increased 
scheduling efficiency 

Proportion of no-show appointments out of all 
appointment types for primary care encounters 
Percent of no-show appointments out of all appointment 
types for specialty care encounters 

Discharge follow up visit  Care continuity through 
improved care transitions 

Proportion of discharges where patient follow-up visit 
occurred within two business days of discharge out of 
all discharges. 

Personal health record 
registration/in-person 
authentication 

Patient-centered, responsive 
to individual preferences for 
viewing/managing health 
record and services, 
communicating with care team 

 Rate of new patients registered for myHealtheVet 
during the time period.   
 Rate of new patients that completed in-person 
authentication during the time period. 

Advance directives 
completion/discussion 

Patient-centered, through 
planning/ documenting 
preferences for advanced care 

Rate of patients with new signed AD documentation 
during the time period 
Rate of patients with new signed AD documentation or 
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documentation of an AD discussion during the time 
period 

Telehealth referral  Patient-centered, responsive 
to preferences for monitoring 
and management 

Rate of patients referred to telehealth services during 
time period (one referral maximum per patient) 

 
For each measure, we compared rates among ImPACT and PACT patients. Difference-in-
differences regression models were used to evaluate whether ImPACT is associated with 
changes in access and continuity measures, adjusting for baseline group differences. Since 
measures of patient-centered care identify the occurrence or non-occurrence of a one-time 
event (e.g., telehealth referral), chi-squared tests were used to compare differences in new 
telehealth referrals, advance directive discussions and completion, and personal health record 
registration and authentication during the intervention period.  

1.b Implementation Evaluation Modifications 
Although the original protocol for the implementation evaluation was guided by the RE-AIM 
framework,47 the interview guides were ultimately developed using the Consolidated Framework 
for Implementation Research (CFIR).61 CFIR delineates five domains (Intervention 
Characteristics, Outer Setting, Inner Setting, Characteristics of Individuals involved in 
implementation, and the Process of implementation) that influence the implementation of 
complex interventions. The decision to change the guiding framework from RE-AIM to CFIR was 
made because the qualitative domains of the CFIR framework would provide insight that 
complemented quantitative findings from other components of the evaluation.  

G2 Aim 2 Modifications 

2.a Patient Population 
The original protocol specified a study population of 150 ImPACT and 433 PACT patients. Final 
analyses excluded patients who died or left the facility before the intervention start date 
(February 1, 2013) (8 in ImPACT, 23 in PACT), and patients who were identified in retrospective 
chart review as not meeting study eligibility criteria, e.g. because they were enrolled in a 
community nursing home at time of patient selection (2 in ImPACT, 5 in PACT). 

2.b Outcomes 
Analyses adhered to the primary and secondary outcomes described in the original protocol.  

o Primary Outcome. Our primary outcome is the cost of VA care (including inpatient, 
outpatient, and fee-basis costs) 

o Secondary Outcomes. Secondary outcomes will include utilization of the hospital, 
emergency department, and outpatient primary and specialty care.  

In addition, final analyses examined costs of specific inpatient services (i.e., acute and extended 
medical/surgical care and acute and extended mental health/residential care), and outpatient 
services (i.e., ED, primary, specialty, and mental health care). For primary analyses, we 
included average monthly ImPACT encounter costs (~$136/patient) to capture personnel effort 
and workload; in sensitivity analyses we replaced encounter costs with average monthly 
ImPACT personnel costs ($240/patient) to reflect program costs incurred by the facility. 
Utilization measures included admission frequency and length of stay for each inpatient service, 
and number of primary, mental health, specialty care, and ED visits. 
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2.c Data Analyses 
Statistical Power. The original evaluation design assumed that program sustainability would 
require demonstration of superiority under one-tailed testing; however for the final evaluation we 
used a more conservative two-tailed test. Power from the one-tailed and two-tailed calculations 
for an analysis of covariance to detect a 20% reduction in mean costs (comparable to savings 
achieved by previous intensive outpatient programs over 12-18 months)22,33,62 was 88.6% and 
81.3%, respectively, equivalent to a superiority margin of 8.5% and 6.2% reduction in mean 
costs, respectively. 
 
Mortality Data. Because mortality data can be delayed, we obtained updated data after the 
evaluation period (9/15/2014), and validated these data through independent chart review by 
three reviewers. Charts were reviewed for all patients who were either 1) flagged as deceased 
by the facility, or 2) flagged as having monthly VA costs of $0 for two or more months at the end 
of the evaluation period (n=153).  
 
Descriptive Analyses. The original protocol focused on primary intention to treat and 
secondary efficacy analyses to evaluate the effects of ImPACT on specified outcomes. Prior to 
conducting these analyses, we first compared characteristics of patients in ImPACT and PACT 
using t-tests for continuous variables and chi-square tests for dichotomous and categorical 
variables. We examined differences in attrition (i.e., departure from the health care facility) 
across the two groups using linear regression. We examined differences in mortality, including 
among patients who had left the facility, using Kaplan-Meier analysis. In descriptive analyses, 
we examined changes in average ImPACT vs. PACT person-level aggregate costs and 
utilization over 16-month baseline and follow-up periods.  
 
Primary Intention-to-Treat Analyses. As described in the original protocol, primary intention-
to-treat analyses used a difference-in-differences framework to compare monthly VA health care 
costs and utilization among ImPACT and PACT patients during baseline and follow-up periods. 
We included fixed effects to account for fixed differences across patients.63 In sensitivity 
analyses, we replaced person fixed effects with covariates for baseline characteristics and 
found similar results. For patients who died during the study period, we included monthly costs 
after death ($0); for patients who left the facility, we set monthly costs to missing after they were 
no longer receiving care from the VA facility.  
 
Secondary Efficacy Analyses. Although we initially intended to use propensity scores to 
match ImPACT participants with a subgroup in PACT, our final model used an instrumental 
variable approach to address potential unobserved confounders. Specifically, we used 
randomization as an instrument for participation in order to estimate the effect of the intervention 
on patients who actively engaged in ImPACT (defined a priori as completing an intake and at 
least three additional encounters with the team).64-66  
 
Subgroup Analyses. We conducted pre-specified and post-hoc exploratory analyses to 
examine variation in program effects for key patient subgroups, with the goal of refining the 
program’s future patient selection criteria. Pre-specified subgroups, defined before evaluation 
was initiated, included patients with and without mental health diagnoses, patients < and ≥ 65 
years of age, and patients who were eligible for ImPACT based on high-cost vs. high-risk for 
hospitalization (non-mutually exclusive groups). Post-hoc stratified analyses focused on 
characteristics that the clinical team perceived as potential candidates for future patient 
selection: the presence of heart failure, diabetes or COPD; hospitalization in the 6 months prior 
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to program implementation; and high-risk for hospitalization with an admission in the 6 months 
prior to program implementation.  

G3 Aim 3 Modifications 
Aim 3 survey development and analyses adhered to the original protocol. The only exceptions 
are as follows: 

1. The ImPACT team modified their baseline and follow-up survey instruments prior to 
patient enrollment, adding the Patient Activation Measure (PAM), and removing the 
Patient Assessment of Chronic Illness Care. After piloting the survey with several 
patients, the team replaced the original 13-item PAM (PAM-13) with the 6-item low 
literacy version (PAM-6).67  

2. The final evaluation did not include planned subgroup analyses because the evaluation 
team was concerned that the response rate was too low for these to be meaningful. 
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