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Abstract 
 

A Case Study: The Influence of Incentives 
 

on the Use of Clinical Information Technology in Physician Organizations 
 

by 
 

Thomas Ryan Williams 
 

Doctor of Public Health 
 

University of California, Berkeley 
 

Professor James C. Robinson, Chair 
 
 
 
 
Background:  The Institute of Medicine has called for increased adoption of information 
technology in U.S. healthcare to improve its quality and efficiency. In response, U.S. public and 
private purchasers of healthcare have developed pay for performance and other incentive 
programs to encourage physicians and physician organizations to implement Clinical Information 
Technology (CIT). Most notable, the American Recovery and Reinstatement Act (ARRA) of 2009 
created a landmark program of Medicare and Medicaid payment incentives to encourage 
implementation of CIT by physicians in the form of electronic medical records, yet research about 
the influence of incentives on CIT use by physicians and physician organizations is scant.  
 
Objectives: This study examines the nation’s largest private pay for performance program and the 
response of its participating physician organizations to incentives for CIT use. The objectives of 
the study include determining the characteristics of physician organizations associated with the 
use of CIT; their response to direct and indirect financial incentives for its use; and the perceptions 
attributed to different types of CIT and to financial incentives by the leadership of physician 
organizations.  
 
Study Design, Setting and Participants: A mixed-methods, retrospective case study of a pay 
for performance program from 2003 to 2007 including 206 physician organizations (POs) (2007) 
with individual physician association (IPA), medical group and foundation organizational 
structures.  Forty-six percent (2003) to sixty-four percent (2007) of POs responded to an annual 
survey reporting use of 11 CITs and EHR use. A multi-variant regression analysis tested PO 
characteristics associated with CIT and EHR use and PO response to both direct and indirect 
incentives. A structured survey of PO leadership using a purposive sample of 35 POs (17%) in 
2007 tested the perceived attributes of PO leaders regarding different types of CIT and financial 
incentives. 
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Main Outcome Measures: The extent of CIT use by POs (e.g., e-prescribing) on the basis of 
summary indices including population management CIT (0-3), point of care CIT (0-8), all CIT 
(0-11), electronic health record (EHR) use and PO characteristics associated with CIT and EHR 
use. The response to direct and indirect financial incentives by POs for CIT use using IT survey 
response and self-reporting of clinical results. The perceptions of PO leaders attributed to direct 
and indirect financial incentives and the CIT innovations examined in the study. 
 
Results: Multi-variant regression analysis indicates the early use of population management CIT 
by POs is associated with PO geography, relative advantage and size. Early use of point of care 
CIT and EHR by POs is associated with PO geography, relative advantage and more highly 
structured organizational type.  
 
This analysis further indicates the early response by POs to direct financial incentives for CIT 
use is associated with PO size, relative advantage and social networking. The early response by 
POs to indirect financial incentives for CIT use is associated with PO size, relative advantage, 
more highly structured organizational type and lower Medicaid payer mix.  
 
The qualitative analysis of data collected from the PO Leadership Survey indicates that for most 
POs direct financial incentives for CIT use were not an important stimulus for new investments 
in CIT; however, these incentives did influence the types of CIT implemented. Conversely, this 
analysis indicates indirect financial incentives did stimulate earlier use of CIT by POs. 
 
The PO Leadership Survey also indicates that the perceived operational risk of CIT innovations 
had a negative correlation with CIT use, and point of care CIT is perceived as more operationally 
risky than population management CIT. Furthermore, the perceived attributes including relative 
clinical advantage, relative financial advantage and trialability had a strong positive correlation 
with population management CIT innovations.    
 
These results suggest that financial incentives influence the sequence and pace of CIT adoption 
by physician organizations. 
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CHAPTER 1:  INTRODUCTION AND STATEMENT OF THE PROBLEM 
 
1.1. Statement of the Problem 

 
Healthcare in the U.S. is not without its merits, including an abundance of resources, even when 
compared to other highly industrialized nations. In 2009 over $2.5 trillion were expended on 
healthcare in the U.S., equaling 17.3 % of gross domestic product (GDP), higher than any other 
nation based upon percent GDP and per capita expenditures (1-2). However, this investment has 
not yielded health outcomes better than most developed nations. In 2006, the U.S. ranked 39th 
internationally for infant mortality and 36th for life expectancy at birth (3-4).  

 
Furthermore, the quality and safety of United States (U.S.) healthcare is below its potential as 
reflected by medical errors, wide variations in practice patterns and inappropriate care delivery. 
The Institute of Medicine estimates that 44,000 to 98,000 patients die annually from medical 
errors (5-6). The Center for Information Technology Leadership estimates that 8.8 million 
outpatient visits per year in the U.S., almost 10 per cent of all outpatient visits, are attributable to 
adverse drug events and that a majority could be avoided (7). Significant variations in medical 
care and treatment patterns have been well documented for decades, and more recent studies 
show many patients receive unnecessary or inappropriate care while others do not receive care 
that is needed (8-11).  
 
Many factors contribute to these conditions; policy experts consider the lack of widespread 
adoption of computerized health information systems (HIT) by hospitals, physicians and other 
healthcare providers a serious deficiency and contributing factor (12–13). The U.S. lags well 
behind many other industrialized nations in its use of information technology in healthcare (14-
16). As a result, enhancing HIT has emerged as a national priority, evidenced by a recent 
provision in the American Recovery and Reinvestment Act of 2009 (ARRA), which allocates 
about $36 billion of incentive payments and grant funds for HIT through 2016 (17). 
 
Within the HIT landscape in the U.S., a striking gap persists in the use of clinical information 
technology (CIT) in ambulatory settings, in particular the low use of electronic health record 
systems (EHRs) by physician practices. This gap not only exists in the use of full functioning 
EHRs, but also in use of individual component functions of clinical information technology 
(CIT) such as electronic prescribing (18-20). Evidence about the use of EHRs by physicians in 
the U.S. varies with a recent study indicating only 6% of physicians in the U.S. report have fully 
functioning EHRs and only 21% report having a basic system with at least seven CIT component 
functions (21-23). Numerous factors contribute to this deficit, but the lack of a return on 
investment (ROI) to U.S. physicians for CIT adoption is widely considered a prominent barrier 
(24-25). To overcome this obstacle, the use of financial incentives to encourage adoption has 
emerged as a key strategy in both the private and public sectors of U.S. healthcare (26-29).  
 
Despite a broad consensus among U. S. policymakers in support of financial incentives to 
encourage the adoption of CIT by U.S. physicians, evidence about how incentives influence 
different physician practices is limited. Expanding this knowledge base could improve their 
effectiveness, facilitating the uptake of CIT by physicians and helping solve the problem of an 
underperforming and costly U.S. healthcare system.   
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1.2. Objectives of the Study 
 

1.2.1. Introduction 
 
This case study attempts to confirm and expand existing research about the influence of 
financial incentives on the adoption of clinical information technology (CIT) by 
physician organizations (POs). The case study examines the experience of the largest 
private U.S. pay for performance program during its initial five years of operation from 
2003 through 2007. Objectives of the study include understanding the following factors 
affecting CIT adoption by POs:  

 
1. Financial, market, organizational and social networking characteristics of POs that 

influence their response to incentives and early use of CIT. 
2. The influence of financial incentives designed to promote the adoption of specific 

CIT capabilities (direct financial incentives for CIT), and those intended to promote 
clinical quality, but indirectly influence CIT adoption (indirect financial incentives 
for CIT).  

3. Perceptions attributed (e.g., relative advantage) by POs to different financial 
incentives and CIT innovations, and how they influence the rate of CIT adoption.  

 
1.2.2. Delineation of Theory  

 
The Theory of the Diffusion of Innovations as described by Rogers (30) is the primary 
theoretical basis of this study. Pay for performance (P4P) incentives, the intervention 
examined in this study, attempt to stimulate and speed the process of CIT adoption by 
physician organizations. Diffusion of Innovations Theory describes organizational 
characteristics that facilitate or hinder an organization’s ability to respond to adopted 
innovations, informing the quantitative analysis in the study to determine what PO 
characteristics might influence their response to incentives and the rate of CIT adoption. 

 
Diffusion of Innovations Theory further describes the adoption of innovations as being 
affected by the perceived attributes of the innovations and how incentives can increase 
the degree or perceived degree of relative advantage of an innovation and encourage the 
adoption of an innovation. This informs the qualitative aspect of this study, which 
questions PO leadership about predisposing and enabling factors that affect the perceived 
attributes of CIT innovations.  This is intended to improve our understanding of how 
financial incentives affect both the need and ability of POs to respond to incentives for 
CIT adoption. 

 
The study is also informed by principal-agent theory, which describes the relationship 
between two parties with different abilities in which a principal party delegates 
responsibility to a second party or agent (31-32). The two parties have different 
information and goals, which the principal attempts to align with incentives. In this case, 
the principals are health insurance plans who attempt to align incentives with the POs as 
agents.  The incentives are P4P incentives designed to encourage improved quality of 
care, patient satisfaction and use of CIT innovations. Principal-agent theory facilitated 
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this study by highlighting characteristics of incentives that may affect the perception of 
CIT innovations being examined. This includes factors such as the revenue potential of 
different incentives, and perceptions of the partial and total financial impact of incentives 
that helped shape the development of questions included in structured interviews for the 
PO leadership survey. 
 
1.2.3. Theoretical Propositions Tested in Study 

 
1. Early responders to incentives and early adopters of innovation will be more urban, 

larger, have higher P4P patient weighting, a more organized structure, and higher 
social networking. 

2. Financial incentives increase the perceived relative advantage of an innovation. 
3. Innovations with attributes perceived by physician groups to have the greatest relative 

advantage will exhibit higher rates of adoption (e.g., CIT innovations that support 
better quality data collection can improve the scoring of clinical quality increasing 
indirect financial incentives). 

4. Incentives increase the rate of adoption of innovations, but the quality and 
sustainability of adoption may be compromised, limiting the intended consequences 
of adoption (e.g. physician groups may implement patient registries primarily to 
collect data to improve clinical scores and increase indirect financial incentive 
payments in lieu of the intended consequence of the incentive, which is to improve 
the quality of care). 

5. Innovations with positive perceived attributes will be adopted earlier and at higher 
rates than those with lesser or negative perceptions. 

6. The rate of adoption will be influenced by the total financial impact of incentives 
perceived by agents for adoption of an innovation. 

 
1.2.4. Logic Linking Data in the Study to Theoretical Propositions 

 
1. POs with greater size and more organizational structure have more resources, 

financial and human, as well as greater technical skill, and therefore are more likely 
to respond to incentives and adopt new CIT innovations. Also, POs with higher social 
networking (e.g. trade association membership) have greater exposure to information 
and are more likely to adopt innovations. 

2. The relative advantage of a CIT innovation as perceived by a physician group is the 
best predicator of the rate of adoption. Financial incentives positively affect the 
perception of the relative advantage of a CIT innovation.   

3. When the perceived relative advantage of an innovation is increased, the rate of 
adoption is accelerated. 

4. CIT innovations in this study are categorized as either those which support electronic 
data integration for Population Management or electronic Point of Care Technology. 
Innovations included in the first category may enable POs to earn greater incentive 
payments for both P4P CIT adoption and quality. This is assumed because integrating 
data improves clinical data collected for scoring clinical quality, enabling physician 
groups to earn greater financial incentives for P4P clinical measures. This should 
positively affect the perceived relative advantage of these Population Management 
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innovations versus the Point of Care Technology innovations. Therefore, we expect to 
observe higher adoption of Population Management innovations than Point of Care 
Technology innovations. 

5. P4P incentives affect the perceived attributes of CIT innovations, leading to 
accelerated rates of adoption and unintended consequences while reducing the quality 
and sustainability of the adoption. For example, the P4P CIT measures for Point of 
Care Technology require that 50% of primary care physicians in a practice implement 
the innovation.  Physician groups might limit adoption to this sub-set of the primary 
care physicians in the group simply to earn incentives. 

 
1.2.5. Research Questions 

 
Primary research question:  
How do financial incentives influence the use of clinical information technology (CIT) in 
physician organizations?  
 
Secondary research questions: 
1. What characteristics of POs are associated with the response to P4P financial 
incentives and early use of CIT innovations? 
 
2. How are the perceived attributes of direct and indirect financial incentives for CIT 
innovation related to the rate of CIT adoption?  
 
3. How are the perceived attributes of different CIT innovations related to their rate of 
adoption?  
   

1.3. Significance of the Study 
 

This study will examine incentives within the context of pay for performance, a rapidly growing 
intervention aimed at improving the quality and efficiency of U.S. healthcare. Pay for 
performance programs offer incentives to physicians and other healthcare providers for improved 
performance across a range of efficiency, quality, patient experience and other metrics. Included 
in many pay for performance programs are financial incentives for adopting CIT. Healthcare 
managers involved in these programs often possess opposing views on the value of incentives 
directly targeting CIT adoption (direct incentives). Those in favor of these incentives argue that 
they provide an essential stimulus for IT adoption; those opposed claim that incentives for 
improved clinical quality alone are sufficient motivation for CIT adoption (indirect incentives) 
and its “meaningful use.” That is, encouraging the uptake of CIT most relevant to the 
characteristics of a physician practice or PO.  

 
The pay for performance initiative examined in this study is a California statewide program 
sponsored by the Integrated Healthcare Association (IHA), which began in 2003.  Direct 
financial incentives for CIT have been a basic component of this program since its inception. 
However, even participating health plans do not share a common view about the rationale or 
value of this approach. By the end of the five year period of this study (2007), only five out of 
seven health plans participating in the incentive component of the program offered direct 
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financial incentives for CIT. During the same time period (2003-2007) all health plans 
participating in the incentive component of the IHA P4P program offered financial incentives for 
clinical quality that are considered indirect incentives for CIT.  These features of the IHA-P4P 
program, in combination with its size, scope, comprehensive measure set and rich dataset, offer 
an outstanding case study to examine financial incentives to promote CIT in POs.   

 
This subject is both timely and important. The American Recovery and Reinvestment Act of 
2009 (ARRA) provides approximately $36 billion in grants and payments for health information 
technology (HIT), including $19 billion specifically targeted to encourage hospitals and health 
professionals to adopt EHRs. To qualify for these incentive payments “Eligible Professionals,” 
most often physicians, must use “Certified” EHR technology to demonstrate its “Meaningful 
Use” (33-35).  The final definitions of meaningful use will determine the criteria that must be 
met to qualify for incentive payments to fund certified technology. By virtue of these criteria 
certain CIT innovations (e-prescribing) are necessary to achieve meaningful use. As currently 
configured, these incentives are intended to allow physician practices flexibility to implement 
CIT innovations most suitable to their practice.  However, the debate over meaningful use 
definitions and incentives will likely remain dynamic, and subject to potential changes and 
course corrections. Concurrently, state Medicaid agencies have latitude regarding how these 
incentives are distributed in their respective jurisdictions.  

 
The Center for Medicare and Medicaid Services (CMS) is piloting and considering a variety of 
pay for performance programs for possible national implementation. Private healthcare company 
sponsored pay for performance programs are widespread (36-37). Embedded in many of these 
programs are various approaches to promote CIT adoption in physician practices through both 
direct and indirect financial incentives for CIT (38-43).   
 
This study can contribute timely, new information to the development and design of pay for 
performance and other public and private incentive programs to promote CIT in the U.S., thereby 
improving the quality, safety and efficiency of U.S. healthcare.  

 
Considering the significant investments being directed toward CIT and its potential for 
improvement, a better understanding of the influence of incentives would offer an important 
contribution to the literature and policy debate related to this topic. 
 
1.4. Study Overview 

 
1.4.1. Research Agenda   

 
This case study includes a retrospective, observational case study using mixed-methods 
of research, with both POs and CIT innovations as the units of analysis. The study 
examines the statewide IHA California P4P program during the five-year period (2003-
2007) involving over 30,000 physicians, 200 physician organizations and seven health 
plans participating in P4P incentives.  
 
Quantitative methods are used to examine how PO characteristics influence the rate of   
CIT adoption within a P4P program offering both direct and indirect financial incentives 
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for CIT. Multivariate regression analysis is used to test the geographic, financial, market, 
organizational, social networking and other characteristics of POs that responded to 
direct financial incentives for adoption of eleven (11) specific CIT innovations. This 
analysis further examines the differences between the characteristics of POs that 
responded to direct financial incentives for CIT versus POs not responding to this 
incentive and differences between PO adopters and non-adopters of electronic medical 
records.   

 
Qualitative methods are used to determine the perceived attributes of both P4P financial 
incentives and the CIT innovations included in the study.  This included a PO leadership 
survey involving structured interviews of the CEOs and Medical Directors from 35 POs 
selected by a purposive sub-sample from a total study population of 208 POs in 2006.  
The survey was conducted as part of a broad, independent program evaluation of the IHA 
P4P program by RAND Corporation and University of California at Berkeley. Program 
evaluation researchers allowed the addition of questions to the survey for the purpose of 
this study. This included questions to determine the attitudes of PO leaders about the CIT 
measures in the P4P program, perceived attributes of these different types of CIT 
innovations and the importance attributed to financial incentives.    

 
1.4.2. Sources of Data 

 
A primary source of data for this study was the IT P4P Measurement Survey (IT Survey) 
conducted annually by the National Committee on Quality Assurance (NCQA) during the 
study time period. This survey was conducted specifically to collect results for the IT 
measurement domain of the IHA-P4P program. Data collected from the survey include 
the timing and use of the different CIT capabilities in the P4P measure set. The survey 
also collects certain PO characteristics, including number of physicians, number of 
primary care physicians, and number of patients in the IHA P4P program. This was 
supplemented by information collected by NCQA for its PO Master File, which is an 
index including all POs participating in the IHA P4P program, whether they responded to 
the IT P4P Measurement Survey or not. This information was collected by NCQA 
through an annual preregistration survey for participating POs using the NCQA P4P 
Intentions Questionnaire. 

 
Another primary source of data was the 2007 IHA P4P Medical Group Leadership 
Survey (PO Leadership Survey) conducted in late 2006 and described previously in 
section 1.4.1.  

 
Secondary data sources important to the study included a number of databases and 
information sources available to the public. These included Cattaneo and Stroud, Inc., 
Medical Group and Management Services Organizations (MSOs) in California, U.S. 
census bureau, California Association of Physician Group, Department of Managed 
Healthcare, physician directory websites for health plans participating in the IHA P4P 
program, and IHA P4P Financial Transparency reports prepared by the RAND 
Corporation.   
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1.4.3. Units of Analysis 
 
The units of analysis in the study include both POs participating in the IHA-P4P program 
and specific CIT innovations included in its IT domain measures during 2003-2007, and 
EHR use in 2007. Other units of analysis include direct and indirect incentives for CIT 
use and perceived attributes of the CIT innovations in the IHA-P4P measure set.    

 
1.4.3.1. Physician Organizations Examined in the Study 

 
All POs participating in the IHA P4P program were included in the study except 
Kaiser Permanente Medical Foundation POs, which participated in P4P public 
reporting, but not in its financial incentives. PO types include: foundations, 
medical groups, and independent physician associations. Hybrid organizational 
types were categorized based upon the predominant type. POs included in the 
study numbered 215 in 2003, 225 in 2004, 211 in 2005, 208 in 2006 and 206 in 
2007.  Physician group characteristics examined in the study include geography, 
financial, market and organization, size, social networking and the relative 
advantage of incentives. 

 
1.4.3.2. CIT Innovations Examined in Study 
 
The eleven CIT innovations examined in this study are specified in two categories 
of IT measures in the IHA P4P measurement set: 

 
Population Management – electronic integration of clinical electronic datasets for 
population management: 
 
 Electronic patient registry 
 Actionable reports developed using electronic data collection 
 Electronic collection of HEDIS data 
 
Point of Care – electronic clinical decision making technology using used at the 
point of patient contact and care: 
 
 Electronic prescribing 
 Electronic check of prescription interaction 
 Electronic retrieval of lab results 
 Electronic access of clinical notes of other practitioners 
 Electronic retrieval of patient reminders 
 Assessing clinical findings electronically (added in 2004) 
 Electronic messaging  (added in 2004) 
 Electronic ordering of lab tests (added in 2007) 
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1.4.4. Incentives Examined in Study 
 

The P4P program that is the subject of this case study included a variety of financial and 
non-financial incentives to promote improvement clinical quality, patient experience, and 
CIT adoption.  

 
Incentives Included in Study – financial incentives that reward the performance of POs in 
the Information Technology domain are the direct incentives considered in this study. 
Financial incentives for that reward performance in the Clinical Quality domain are the 
indirect incentives considered in the study. 

 
 Direct Incentives - IT Survey response by PO required to establish eligibility for   IT 

domain incentive payments 
 Indirect Incentives - Self-reporting of clinical data for P4P measures to maximize 

Clinical Quality domain incentive payments. 
 

Incentives Excluded from the Study - Financial incentives for performance of POs in the 
Patient Experience measure domain were excluded from the study because CIT adoption 
was not generally deemed significant for improving performance in this domain during 
the time of the study by most POs in the case study.  
 
The IHA-P4P program also incorporates non-financial incentives, including public 
reporting by the California State Office of the Patient Advocate and public recognition in 
the form of public awards for top performance. Non-financial incentives were excluded 
from the study because public reporting did not include performance in the IT 
measurement domain, nor was not a major influence on the determination of top 
performance awards.  

 
1.4.5. Perceived Attributes Examined in the Study 

 
Perceived attributes determined by diffusion theory and research to affect the adoption of 
new technologies were analyzed in relation to the CIT innovations in 1.4.3. including: 

 
1.4.5.1 Relative (Clinical) Advantage: The degree to which an innovation is 
perceived to contribute to the ease, efficiency or effectiveness of clinical practice 
by the adopter.  

 
1.4.5.2 Relative (Financial) Advantage: The degree to which an innovation is 
perceived to require a lower financial investment for its purchase and lower 
financial costs for its adoption and use.  

 
1.4.5.3. Trialability: The ease with which an innovation can be used on an 
experimental or trial basis prior to adoption. 
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1.4.5.4. High-techness: The degree to which an innovation is perceived as 
attractive to tech savvy physicians and ancillary staff contributes to the ability of 
POs to hire and retain staff. 

 
1.4.5.5.   Disruptiveness:  The degree to which an innovation is not adaptable to 
a potential adopter’s environment and perceived as disruptive or difficult to use. 

 
1.4.5.6.   Perceived (Economic) Risk: The degree to which an innovation is 
perceived to be economically risky. 

 
1.4.5.7.   Perceived (Operational) Risk: The degree to which an innovation is 
perceived to be operationally risky. 

 
1.5. Scope and Limitations 
 
The scope of this study includes an extensive literature review, collection of new data, and 
development of findings not previously published by reliable sources. The study results must be 
considered in light of several important limitations. First, data reflecting the use of CIT 
innovations were limited to POs responding to the IT-P4P Survey (with the exception of EHR 
adoption in 2007) and it is possible that differential PO non-response may affect the observed 
relationships between PO characteristics and the rate of CIT adoption. Second, although the PO 
Leadership Survey was conducted on a purposive subsample (19%) of the PO IHA-P4P 
population representing a mix of PO characteristics, it may not reflect the actual characteristics, 
attitudes and perceptions of the entire IHA-P4P PO population, resulting in response bias. Third, 
the study examines two financial incentives within the structure of the IHA-P4P program case 
study. The influences of other financial and non-financial incentives in this program were not 
incorporated into the study design and might affect its findings.  Further, factors external to the 
P4P program, such as other financial incentives or quality improvement initiatives, might also 
influence the uptake of CIT by POs, affecting observations. Finally, although the POs included 
in the study represent a broad range of organizational types and sizes, the California market has a 
unique twenty-five year history of managed care, capitation and incentives involving POs in the 
study. Therefore, POs included in the study may or may not be more responsive to incentives 
than POs outside California and the results may not generalize nationally  
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1.6. Definitions of Terms  
 

1.6.1. Federal Stimulus for Health Information Technology (35) 
 

1.6.1.1. American Recovery and Reinvestment Act of 2009 (ARRA) 
The $787 billion federal economic stimulus package signed into law February 17, 
2008 and effective 2009 which was legislated in response to the severe worldwide 
economic recession which began in 2007. 
 
1.6.1.2. Health Information Technology for Economic and Clinical Health 
(HITECH) Act 
A legislative action in the ARRA of 2009 that creates a system of incentives paid 
by Medicare and Medicaid to encourage implementation of EHRs beginning 2011 
and transitioning to Medicare payment disincentives for not adopting EHRs 
beginning 2015.   
 
1.6.1.3. Certified Electronic Health Records 
Specific criteria that electronic health records systems must meet to qualify its 
user to receive incentive payments under the HITECH Act. These criteria, when 
fully specified, will ensure certified electronic health record systems; (1) protect 
privacy of health information; (2) ensure comprehensive collection of patient 
demographic and clinical information; and (3) provide clinical decision and order 
entry functionality. 
 
1.6.1.4. Eligible Professionals 
Those healthcare professionals, primarily physicians, who can qualify for 
incentive payments under the HITECH Act by using certified electronic health 
records and demonstrate their meaningful use. 

 
1.6.1.5. Meaningful Use 
The criteria healthcare professionals must meet to demonstrate eligibility for 
incentive payments under the HITECH Act. These criteria, when fully specified, 
will require that healthcare professionals at a minimum: (1) use e-prescribing; (2) 
support use and exchange of electronic data to improve the quality of healthcare 
and better care coordination; and (3) submit clinical quality measure results.  

 
1.6.2. Healthcare Effectiveness Data and Information Set (HEDIS)  
  
The Healthcare Effectiveness Data and Information Set, known as HEDIS, is a group of 
measures related to quality of care that is reported by most health plans across the nation; 
it was developed and is owned by the National Committee for Quality Assurance 
(NCQA.) In 2010 the HEDIS measurement set included 71 quality care measures in 8 
domains and additional measures of patient satisfaction. HEDIS measures are used for 
health insurance plan accreditation and form the basis of the measurement set for many 
pay for performance programs (44). 
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1.6.3. Incentives 
 

1.6.3.1. Financial Incentives 
Financial rewards (or penalties) for meeting or failing to meet predetermined 
measures of quality, such as patient satisfaction, safety, and cost, are aspects of 
healthcare. These financial rewards may come in the form of bonus payments, 
negative or positive adjustments to compensation, and other financial payments 
for performance improvements, achieving pre-established performance targets or 
relatively higher performance compared to peers or conversely for under- and 
non-performance. Network tiers based upon performance can also be a form of 
financial incentive by virtue of differential payment rates as a means of directing 
more or less patient volume to healthcare providers. 

  
1.6.3.2. Non-financial Incentives 
Non-financial rewards for meeting and exceeding predetermined measures of 
quality, patient satisfaction, safety, cost and other aspects of healthcare. These 
rewards include public reporting (both favorable and unfavorable), public 
recognition in the form of awards, accreditation, certification or other 
acknowledgement.  

  
1.6.3.3. Direct Incentives (for CIT) 
Financial rewards in P4P and other initiatives paid to healthcare providers for the 
use of specific predefined clinical information technology capabilities.  
 
1.6.3.4. Indirect Incentives (for CIT) 
Financial rewards in P4P and other initiatives paid to healthcare providers for 
performance in specific areas of clinical quality. These incentives are considered 
indirect incentives for the use of clinical information technology, presumably 
because this technology improves a provider’s ability to achieve higher quality 
performance by virtue of improved data collection for scoring, improved quality 
of care, or both. 
 

1.6.4. Information Technology 
 

1.6.4.1. Health Information Technology (HIT) 
The broad application of computerized information technology in healthcare to 
support both administrative and clinical functions within and between the full 
spectrum of healthcare organizations including health insurance companies, 
hospitals, physician practices, pharmacies, labs and other healthcare providers and 
other organizations that deliver healthcare. It also encompasses the electronic 
exchange of administrative and clinical information between healthcare 
organizations. 
 
1.6.4.2. Electronic Health Record (EHR) 
An electronic health record (EHR), also commonly referred to as an electronic 
medical record or computerized patient record, is an evolving concept defined as 
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a systematic collection of electronic health information about individual patients 
or populations.  It is a record in digital format that is capable of being shared 
across different healthcare settings, both intra- and inter-organizational via 
network-connected enterprise-wide information systems. EHRs may include a 
range of data in comprehensive or summary form, including patient 
demographics, medical history, medication and allergies, immunization status, 
laboratory test results, radiology images, prescription drug use and billing 
information. 

It is intended to be a complete record of patient encounters that allow healthcare 
providers to automate and streamline workflow in healthcare settings and to 
increase quality and safety through evidence-based decision support, quality 
management, and outcomes reporting (45-47).  

1.6.4.3. Clinical Information Technology (CIT) 
Electronic health records and other electronic capabilities to enhance patient 
record keeping, communications and clinical decision making. CIT is distinct 
from administrative information systems such as claim payment systems, 
although CIT may collect and integrate administrative data with clinical 
information.   
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1.6.5. Pay for Performance (P4P) 
 
Pay for performance (“P4P”) in healthcare is a system of measurement, payment and 
reporting that offers both financial and non-financial incentives to providers who achieve, 
improve, or exceed their performance on specified quality, patient experience, safety, 
cost, and other benchmarks. Conversely, it may involve disincentives for failure to 
improve or non-performance. Most approaches to P4P measure and reward performance 
on the basis of a number of different performances measures aimed at process, outcome 
and structure. Measurement and payment are generally made at the individual, group, or 
institutional level for physicians or hospitals, although P4P is being applied to an 
expanding array of healthcare providers and settings.  
 

 1.6.6. Physician Organizational Structure 
 

1.6.6.1. Foundation 
A physician organization structured with its assets owned by a non-profit 
foundation, generally with hospital sponsorship. This structure requires the 
organization to either provide charity care, teaching, or conduct research, 
allowing tax avoidance and other advantages such as avoidance of certain 
government restrictions on gain sharing between hospitals and physicians.  
Physicians practicing within this structure generally share common facilities, but 
may include independent physicians and physician practices.   

 
1.6.6.2. Medical Group 
A physician organization type usually legally organized as a professional 
corporation that generally shares common facilities, operations and economic 
risk. A medical group may include physicians with a single specialty or multiple 
specialties, who often receive a salary as the primary source of compensation 
from the organization.  

 
1.6.6.3. Independent Physician Association (IPA) 
A physician organization type including independently practicing physicians or 
physician practices legally organized into a corporation or other legal entity to 
contract with public or private payers as a group to provide care.  Economic risk 
and operating expenses of the legal entity may be shared, but generally the 
operating expenses of individual physicians or physician practices within the 
entity are not shared. Medical groups may be members of the entity, although the 
majority of physicians are typically independent or part of small physician 
practices. The entity may conduct administrative functions related to its payer 
contracts or use a management company for such services.    

 



14 

CHAPTER 2: LITERATURE REVIEW 
 
2.1. Introduction 
 
This chapter is organized into three sections: (1) literature review related to the historical 
background and significance of the problem addressed in this study (low use of clinical 
information technology by U.S. physicians); (2) evidence supporting the theory tested 
specifically related to the study research questions, and (3) theory and models used to develop 
the conceptual framework supporting this study. 
 
Keywords used for each section of the literature review include: 
 

Historical Background and Significance of Problem: Quality, safety, efficiency, costs, 
adoption, barriers, information technology, clinical information technology, electronic 
medical records, incentives, financial incentives, pay for performance, healthcare, 
physicians, physician organizations, medical groups, return on investment, and CMS.   

 
Analytical Summary of Literature and Theory Relevant to Problem: Physicians, 
physician practice, physician group, medical group, physician organization, pay for 
performance, characteristics, geography, size, organization, organizational type, 
organizational structure, financial, relative advantage, perceived attributes, clinical 
information technology, information technology, electronic medical records, diffusion, 
innovation, incentives, financial incentives.  

 
Conceptual Model Relating Literature and Theory to Study: Diffusion theory, innovation, 
incentive theory, incentives, principal, agent, pay for performance. 
 

This chapter also includes a description of the IHA-P4P program case study, including its 
measurement set, financial incentive payment structure, incentive payment amounts, and other 
relevant aspects of the program.    
 
2.2. Historical Background and Significance of Problem 
 

2.2.1. The quality and cost of U.S. healthcare  
 

The quality of U.S. healthcare is high, but below potential as reflected by medical errors, 
variation in practice patterns and inappropriate care delivery. The Institute of Medicine 
(IOM) estimates that 44,000 to 98,000 patients die annually from medical errors (48).  
The Center for Information Technology Leadership (CITL) estimates that 8.8 million 
outpatient visits per year in the U.S, almost 10 per cent of all outpatient visits, are 
attributable to adverse drug events and that a majority could be either prevented or 
avoided (49).  Furthermore, significant variations in medical care and treatment patterns 
in the U.S. have been well documented for decades (50). Seminal research by John E. 
Wennberg, M.D., demonstrated that the likelihood of a patient receiving a hysterectomy 
or coronary by-pass surgery might be double in one county or state versus another, 
depending primarily upon physician preference. Such variation is not limited to surgical 
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procedures, but prevalent in most aspects of medical care. These variations suggest 
underuse, overuse and misuse of care. A comprehensive literature review by RAND 
found that gaps exist in quality across all types of care: preventative, acute and chronic. 
The RAND review further determined that adult patients received recommended 
preventative care about 55 % of the time, acute care about 53.5% of the time and chronic 
care about 56.1% of the time. (51-53). Providing these underused services could increase 
healthcare costs, at least in the short term, but could potentially improve longer-term 
health outcomes. Elimination of other deficiencies in the quality of healthcare could 
decrease its cost. Research indicates that almost 30% of the cost of U.S. healthcare may 
not be appropriate for the patient’s condition, nor improve their health status (54-56). The 
Office of the National Coordinator for Health Information Technology estimates that this 
amounts to $300 billion per year (57).  
 
The cost of healthcare in the U.S. 2009 exceeded $2.5 trillion, equaling 17.3 % of gross 
domestic product (GDP), higher than any other nation based upon percent GDP and per 
capita expenditures (58-59). However, this investment has not yielded health outcomes 
better than most developed nations. In 2006, the U.S. ranked 39th internationally for 
infant mortality and 36th for life expectancy at birth (60-61). As a result, the U.S. spends 
about double the amount of almost any other nation on healthcare, yet evidence suggests 
that many other developed nations achieve comparable quality of care using a 
disproportionally smaller share of their national income (62). Some economists argue that 
the relative cost of U.S. healthcare must be considered in the context of its contribution to 
the U.S. economy (63-64).  However, the growing burden healthcare is imposing on 
federal budgets and the implications of this burden on other important public services and 
the growing national debt are indisputable. (65-66) 
 
Figure 1: Federal Health Expenditures as Percent of Total Expenditures (67-69)   
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During the time period from 2000 to 2009 healthcare as a percent of U.S. GDP grew from 
13.2% to 17.6%. Over the same period federal expenditures for healthcare as a percent of 
total federal expenditures grew from 25% to 30%.  By 2019 U.S. total expenditures for 
healthcare are expected to grow to $4.5 trillion, equaling 19.3% of GDP and 36.7% of 
total U.S expenditures (70). The growing demand on public expenditures by healthcare is 
not limited to the federal government. Many state budgets experience a similar burden, 
driven primarily by the growing cost of Medicaid to states (71).  
 
The factors contributing to rising U.S. healthcare costs have been well documented. They 
include: new technology, rising income, and an aging population. (72-75). Considering 
many of these factors are immutable, policy makers are searching for ways to improve 
efficiencies in healthcare and deliver better quality of care while moderating the growth 
of costs.  

 
2.2.3.  Measuring and improving healthcare quality and efficiency  

 
Inspired by a 1998 recommendation of the President’s Advisory Commission on 
Consumer Protection and Quality in the Healthcare Industry, the National Quality Forum 
(NQF) was created to endorse primary standards to measure the quality of healthcare in 
the U.S. (76). Other healthcare quality organizations have been created by private 
industry sponsorship to foster quality measurement and improvement, including the 
Institute for Healthcare Improvement and the Leapfrog Group (77-78). The IOM reports, 
To Err is Human (1999) and Crossing the Quality Chasm (2001) served as rallying cries 
for action to close the patient safety and quality gap.  Crossing the Quality Chasm 
outlines a set of recommendations to improve healthcare quality. It includes a strong 
emphasis on building information technology capabilities in conjunction with and in 
support of quality measurement and improvement (79).  Subsequent development and 
enhancement of standardized measurement sets, including the Health Employer Data 
Information System (HEDIS) by the National Committee on Quality Assurance (NCQA) 
and the RAND Quality Tools by the RAND Corporation, have led to the broad 
application of quality measurement in the U.S. and England respectively (80-81). All 
these efforts have drawn from prior health services research that supported the 
development of valid measures for many aspects of healthcare quality, such as patient 
satisfaction and appropriateness of certain tests and therapies (82).  

 
Challenges to the measurement of healthcare quality include ready access to data to 
measure performance, especially electronic access to important clinical data, such as 
laboratory results. As a consequence, manual medical record review continues to be a 
commonly accepted practice for gathering clinical measurement data despite its expense, 
lack of timeliness and labor intensiveness.  The cost of chart review for quality 
management purposes has been estimated at $1 per patient per year per clinical measure 
(83). Therefore, it is not difficult to understand why the standard measurement sets that 
have the broadest application are the aforementioned HEDIS and Rand Quality Tools, 
which rely extensively on administrative data (84).      
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Measurement is a fundamental component of most approaches to quality improvement, 
including the continuous quality improvement (CQI) model, which has broad application 
in business. The literature indicates that this approach has been applied with mixed 
success to clinical practice. One literature review revealed that nonrandomized trials of 
the clinical application of CQI showed promise; however, this was not supported by 
randomized studies (85). A more recent study based upon a randomized trial in 44 
primary care sites demonstrated the failure of CQI as an intervention to increase 
preventative services (86).  

 
Our understanding of these failures may be better understood by the assessment of one of 
the pioneers in healthcare quality improvement, Avedis Donabedian, M.D., M.P.H., who 
cautioned about applying measurement to the practitioner of healthcare versus the 
processes of care management (87).  He developed a conceptual framework focused on 
three basic interdependent components of quality measurement and improvement -- 
process, outcome and structure.  He emphasized the importance of structure to support 
process changes, which in combination target the achievement of predetermined 
outcomes established at the front end of the quality improvement process.  

 
Within this framework, the introduction of clinical information technology (CIT) is 
considered an essential structural improvement in healthcare. The adoption of CIT in 
conjunction with complimentary clinical processes theoretically should yield improved 
medical outcomes.  
 
Quality measurement in healthcare has made important advances since the formation of 
NCQA twenty years ago. With the prospect of ever-rising healthcare costs, defining and 
measuring efficiency has inspired efforts by NQF, NCQA and others to develop valid and 
reliable efficiency measures (88-90).  

 
2.2.4. The Role of  Information Technology in Healthcare Improvement 

 
The role of information technology to improve healthcare quality and cost efficiency has 
emerged as a national priority. In 2004 President Bush established the National Health 
Information Technology Coordinator to promote the adoption of electronic health records 
(EHRs) (91). More recently, President Obama included a similar message in his first state 
of the union speech, supporting the allocation of $36 billion dollars of incentives and 
grants in the American Recovery and Reinvestment Act of 2009 for HIT through 2016. 
This attention is not surprising considering estimates of potential cost savings with 
widespread adoption of HIT, especially EHRs across the U.S. healthcare system. A 2005 
study by RAND estimates that in a moderate “base” case scenario of health IT adoption, 
savings could equal 9% of the total projected healthcare spending of $37 trillion over a 
15-year period, a projected savings of $3.33 trillion (92).  Other studies are less 
optimistic, but still project savings of hundreds of billion dollars over the same period 
(93). 
 
Despite concern by policy experts that projected savings from HIT are overstated, they 
generally agree its potential benefits are many, including improved quality, reduced 
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medical errors and costs, and increased administrative efficiencies (94-96).  And the 
potential beneficiaries encompass patients, hospitals, physicians, ancillary healthcare 
providers, public and private purchasers. Nonetheless, the introduction of HIT in U.S. 
healthcare has been slow and more prevalent in support of administrative rather than 
clinical objectives. Within the clinical domain, HIT is more prevalent in support of 
inpatient care than outpatient care, with the use of clinical information technology by 
physicians at a relatively early stage of adoption (97-98).   
 
Despite growing support for HIT adoption, the evidence that it actually improves 
healthcare quality, efficiency and costs remains limited and often conflicting (99-101). A 
comprehensive, systematic review of literature commissioned by the Agency for 
Healthcare Research and Quality (AHRQ) for the period 1995-2004 determined that HIT 
improved quality by increasing adherence to guidelines, better disease surveillance and 
fewer medication errors. It also found improved efficiency resulting from lower 
utilization; however, these benefits were limited primarily to four benchmark institution 
studies. Even within these institutions the effect of HIT on costs was difficult to 
determine. Beyond these institutions, evidence in this review supporting improved quality 
and efficiency was very limited (102).  
 
Other more recent studies offered mixed results associating quality improvements with 
the use of clinical information technology. In a retrospective study of physicians and the 
use of EHRs to improve quality, 2 ambulatory quality indicators were better with EHR 
use, 1 was worse and 14 showed no difference (103). Other studies showed EHR use 
increased adherence to recommended guidelines for diabetes and cardiovascular disease 
care and increased HbA1c and LDL tests, but no better control of these metabolic factors 
(104-105).  A study of inpatient use of clinical information technology determined 
automated notes, order entry and clinical decision support were associated with reduced 
complications, mortality rates and costs (106).  
   
Healthcare policy experts posit the use of fully functioning HIT by highly integrated 
delivery systems, in combination with process improvement activities, will maximize 
quality and efficiency improvements. Yet, even the evidence supporting this is mixed. 
For example, one study determined that integrated medical groups provided higher 
quality care when compared to more loosely structured IPAs, but the use of an EHR or 
quality improvement activities were not determined to be factors supporting this 
difference. However, the researchers acknowledged that the medical groups in the study 
had limited EHR functionality, which may have been a mitigating factor (107).  
 
The existing research literature includes many subjects without fully functioning HIT and 
in particular limited EHR functionality. This may help explain the lack of evidence   
associating EHR use with improved quality.  In contrast, a recently published study of the 
longer-term benefits of HIT at the Department of Veterans Affairs (VA) suggests a 
significant association between quality improvement and implementation of a fully 
functioning EHR. During a 3-year period (2004-07) within the outpatient setting the VA 
achieved complete adoption of all 16 CIT capabilities used by the National Center for 
Health Statistics to define a fully functioning EHR. During this same period quality 
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improved significantly based upon standard quality measures used broadly in U.S., 
including HEDIS measures. By 2007, the VA had achieved higher performance than the 
private health sector for many measures including preventative care for diabetes, which 
was 15 percentage points higher (108).   
 
2.2.5. The Adoption of Clinical Information Technology by Physicians  

 
The adoption of clinical information technology (CIT) in the U.S. is limited, but steadily 
increasing.  A national survey completed by Des Roches et al. in early 2008 reported that 
about 13% of physicians responding had at least 7 types of CIT defining a basic EHR 
system, but only 4% of respondents had 16 types of CIT defining a fully functioning 
EHR system (109). These rates are consistent with an annual National Ambulatory 
Medical Care Survey (NAMCS) conducted by the National Center of Health Statistics 
(NCHS) using the same definition of basic and fully functioning EHR systems for the 
same time period (110). Estimates of the 2009 NAMCS survey results indicate a further 
increase to 20.5% of physicians reporting a basic EHR system and 6.3% a fully 
functioning EHR, as shown in Figure 2 (111).  
 
Figure 2: Percentage of Office-Based Physicians using EMRs/EHRs, 2003-2008 

 
Sources: CDC/NCHS, National Ambulatory Medical Care Survey (2003-2009) 
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The government promotion of EHR use by physicians and physician organizations has 
inspired a great deal of attention from researchers attempting to accurately measure EHR 
usage. Many studies focus on either a limited number of CIT capabilities, a specific user 
group (e.g. group practices) or target a limited geographic area, typically a single State. 
Nor are most of these studies longitudinal.  However, three major national surveys have 
been repeated using fairly consistent measurement criteria. The NAMCS survey 
previously mentioned has been repeated annually since 2004. The survey began to 
measure 14 CIT capabilities consistently in 2006. The Community Tracking Survey CTS 
conducted by the Center of Studying Health System Change began tracking the use of 5 
CIT capabilities in periodic surveys conducted between 2000-01, 2004-05 and again in 
2008, when the survey methodology was changed, preventing comparison to earlier 
surveys (112). The National Study of Physicians Organizations conducted in 2002 
measured 6 clinical CIT capabilities and was repeated in 2006-07 with an expanded 
measure set of 19 different CIT capabilities (113-114).  
  
Table 1 compares the use of four CIT capabilities reported by the abovementioned 
national surveys and by the IHA-P4P program. The variations likely reflect differences in 
survey design, timing and target populations. In particular, both the NSOP survey and 
IHA-P4P included medical groups and independent physician association (IPAs) with an 
average size exceeding 400 physicians. In contrast, the NAMCS and CTS surveys 
included physician practices of all sizes, including physicians in solo practice.  
 
Table 1: Comparison of the Percent of Physician Practices Reporting CIT Use 
Reported by National Physician Surveys and IHA-P4P  

 
NSPO 

(2006-07) 
NAMCS 
(2007) 

CTS 
(2004-5) 

IHA 
(2007) 

E-Prescribing 36.3% 16.0% 22.0% 30.0% 

E-Access to Drug 
Interactions 

25.1% 18.0% 
Not 

Available 
35.6% 

E-Access to Laboratory 
Results 

38.0% 44.8% 
Not 

Available 
53.6% 

E-Access to Clinical 
Notes 

48.7% 34.8% 50% 51.9% 

  
The Des Roches study reported that adoption of a basic EHR system was three times 
more likely in large physician practices with more than 50 physicians, after adjusting for 
other factors. Use of a fully functioning EHR was four times as likely. The pattern of 
higher adoption of EHR systems in larger practices is reported in multiple studies (115-
116) and is generally consistent for all types of individual CIT capabilities (117). 
However, the Center for Studying Health System Change (HSC) Community Tracking 
Study (CTS) Physician Survey determined that e-prescribing and preventative reminders 
use varied significantly less by the size of the physician practice than other CIT 
capabilities (118-119).  
 
Although the use of CIT by physicians in the U.S. is increasing, it lags far behind the 
adoption level in a number of industrialized nations. While about 1 in 5 U.S. physicians 
use a basic EHR system with 6 CIT capabilities and have electronic prescribing 



21 

capability, almost all primary care physicians in six industrialized countries have these 
same capabilities and the majority a high functioning EHR with at least 9 CIT 
capabilities. These countries are Australia, Italy, the Netherlands, New Zealand, Sweden, 
and the United Kingdom. In two additional countries, Norway and Germany, use of 
EHRs is also almost universal among primary care physicians, but at a lower capacity, 
with only 6 CIT capabilities on average. In all these counties EHR adoptions rates, at 
least among primary care physicians, is comparable among all physician practice sizes. 
Notably, in all these countries strong government intervention in the form of standards, 
incentives and technical support facilitated high adoption rates (120-123).    
 
2.2.6. Barriers to Clinical Information Technology Adoption by Physicians 
 
The barriers to the adoption in the U.S. of EHRs and other CIT in the ambulatory 
physician practice setting have been well documented and include: cost of acquisition and 
implementation; disruption caused by the introduction of CIT; limited technical expertise 
in physician offices; high failure risk; lack of implementation support; difficulty 
customizing software, and limited capacity for interoperability with other sources of 
information (124-128). Together, these barriers contribute to an overriding obstacle; the 
lack of a clear return on investment to physician practices for implementation, especially 
for an EHR system. In reality, the return on investment for the adoption of EHRs by 
physicians is realized by most everyone in the healthcare system (patients, employers, 
government, and insurance companies), except the physicians themselves. In addition, the 
investment costs are not insignificant, with wide ranging estimates from $15,000 to 
$86,000 per physician (129-130).  
 
The literature documenting the financial cost benefit of CIT adoption is mixed. In one 
case study of 14 small group practices using EHRs, the initial investment per full time 
physician equaled $44,000 (2005), with additional costs of $8,000. For the majority of 
these cases, initial investment was offset by cost benefits within 2.5 years, primarily by 
improved billing. In this same study at least 2 practices did not experience any return on 
investment (131). In another study of EHR implementation by primary care practices 
within a hospital based delivery system, net benefits were realized within 5 years.  In this 
case, a combination of savings from improved utilization of drugs and radiology and 
increased revenue from better billing and reduced billing errors was identified (132).  
 
The literature includes a far-ranging variation in study design, data used and conclusions 
about the cost benefit for CIT.  Case studies describe operational challenges faced by 
physician practices during and after implementation, including inflexible and unreliable 
software, difficulties with vendors, and increased burden on physicians to document 
using point-and-click templates (133-135). These difficulties have helped to foster 
negative perceptions about the operational challenges of CIT adoption and uncertainties 
about the potential for a positive return on investment. As a result, a consensus has 
developed among policy makers that incentives to offset the financial investment 
required for CIT implementation and technical assistance are necessary enablers to 
encourage CIT adoption.    
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2.2.7. Incentives for the Adoption and Use of Clinical Information Technology by 
Physicians 

 
Lacking a clear business case or tangible return on investment most physicians, 
especially those in solo or small practices, have not been willing to invest financial or 
other resources to purchase and implement CIT. Recognizing this reality, private and 
public policy makers have introduced a variety of external incentives to simulate 
adoption (136-137). These take the form of either direct incentives specifically targeted 
to foster CIT purchase and use or indirect incentives that promote activities dependent 
upon use of CIT. Direct incentives are almost exclusively financial, although a few 
examples of direct non-financial incentives exist, such as publically reporting individual 
physician EMR use per state government mandate (138).  Indirect incentives include a 
more balanced portfolio of financial and non-financial approaches. 
 
Direct financial incentives range widely, including bonuses or higher reimbursement 
rates for CIT use and penalties for non-use. Direct financial incentives can be grouped 
generally into several categories: (1) direct payments; (2) differential payment increases, 
and (3) penalties (139). Direct payments include private or government grants or loans 
for CIT purchase or even donation of equipment, an approach attempted by at least one 
health plan with little success (140).  
 
Differential payment increases are the most common direct financial incentive to promote 
CIT use by physicians. Many pay for performance programs sponsored by private health 
plans or purchasers make bonus payments to physicians for specific uses of CIT, as 
described later in sections 2.2.8 and 2.2.9 of this document. As an example, Bridges to 
Excellence offers financial rewards for use of patient registries, electronic prescribing and 
EHRs as part of its Physician Office Link program (141). A number of private health 
plans adjust standard physician reimbursement rates for use of CIT, an approach recently 
embraced in Medicare by the Center for Medicare and Medicaid Services (CMS). As an 
example, in 2009 the CMS eRx Incentive Program began paying incentives equaling 2% 
of allowed charges under Medicare Part B for physician group practices for electronic 
prescribing (e-prescribing). This amount was reduced in 2010 and 2011 to 1% and will be 
reduced again to .5% in 2013 (142).  
 
Penalties for failure to use specified CIT are another approach being implemented, 
primarily by CMS. For example, CMS is incorporating both penalties and rewards as part 
of the eRx Incentive Program. Physicians and other healthcare providers will begin to 
experience penalties for failing to use e-prescribing in 2012 equal to 1% of 
reimbursement, increasing to 1.5% in 2013 and 2% in 2014 and thereafter (144). The 
overlay of rewards and penalties is also a feature of the HITECH Act.  
 
Indirect incentives that promote the use of CIT by physicians include both financial and 
non-financial incentives for quality. These pay for quality programs have been 
popularized by public and private pay for performance programs that have become 
widespread in the U.S. Pay for quality programs typically include financial bonuses or 
increased differential payments for attaining clinical quality goals or demonstrating 
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improved clinical quality.  These incentives indirectly promote the use of CIT, which can 
facilitate clinical processes to improve the quality of care, enhancing a physician or 
physician group’s ability to achieve favorable results. These incentives are not limited to 
clinical quality and often include patient satisfaction as well, another area where CIT is 
recognized as an enabler (145-146).  
 
A variety of non-financial indirect incentives are also used to promote clinical quality and 
patient satisfaction, including public reporting of results, other public recognition in the 
form of awards or certification, and internal organizational initiatives to improve quality. 
 
Recognizing CIT can also facilitate the collection of clinical data necessary to measure 
health outcomes, private and public payers have implemented pay for reporting programs 
that reward physicians simply for reporting quality data. These programs are another 
example of indirect financial incentives for CIT use. Most notable among these is the 
CMS Physician Quality Reporting Initiative (PQRI), which began paying physicians in 
2008 up to an additional 1.5 % of Medicare Part B for electronically reporting clinical 
information for quality measurement. These payments increased again up to an additional 
2% of Medicare Part B in 2009 (147-148). 

 
In recent years, efforts to synchronize incentives that had previously targeted either CIT 
adoption or quality improvement separately have begun to emerge. Typically, this 
involves combining performance measures that promote systematic processes to improve 
care delivery with use of CIT specifically related to these processes. The NCQA 
Physician Practice Connections is an example, incorporating process and CIT capabilities 
within seven categories of care including: access and communication; data tracking and 
reporting; care management and reporting; patient self-management support; e-
prescribing, test tracking, and referral tracking (149).   
 
A significant amount of gray literature exists describing the types of incentives that exist 
to promote physician use of CIT, and a number of articles that discuss the policy 
implications of these incentives can be found in peer reviewed journals (150-153). 
However, the research literature includes only a small number of peer reviewed studies 
that test the effect of direct incentives on CIT use or the effect of indirect incentives on 
CIT use (154-156). Instead, most studies have focused on the effect of incentives on 
quality improvement and, more recently, patient satisfaction. This void inspired one 
researcher in a 2009 article to state: “Future research should expand the monitoring of the 
relationship between P4P programs and the adoption of HIT to other geographic areas 
and specialties” (157).     
 
Nonetheless, the policy discourse regarding the amount, design and type of incentives for 
CIT use has generated significant debate over the value of direct versus indirect 
incentives. At the heart of this debate is whether one perceives CIT as an end or a means. 
Emerging from this debate is the concept of “meaningful use” of CIT; definitions of the 
desired outcomes to be derived by use of CIT. This concept in combination with the use 
of specific types of CIT, in the form of a full functioning HER, is at the core of the 



24 

HITECH Act, federal legislation designed to encourage implementation of EHRs using 
$19.2 billion of Medicare and Medicaid incentives.  These incentives are a combination 
of both direct incentives for use of “certified” EHR software, and indirect incentives for 
its meaningful use. This legislation was seemingly unimaginable a few years ago, 
considering the restrictions on CMS to show an almost immediate return on its 
investments, but became a reality when the severe worldwide recession that began in 
2007 inspired the American Recovery and Reinvestment Act of 2009 (ARRA), a massive 
$787 billion federal economic stimulus legislative package.  
 
This HITECH ACT broadly outlined the use of Medicare and Medicaid incentives to 
achieve widespread adoption of EHRs and their meaningful use in U.S. healthcare by the 
end of 2014. The Act defines meaningful use at a minimum to include: (1) use of 
ePrescribing; (2) electronically exchanging information, and (3) submission of clinical 
quality measures. Physicians and other health professionals can receive substantial 
increases in Medicare or Medicare payments, but not both to fund EHRs (158). 
 
The Medicare incentive payments outlined in Table 2 can equal up to $48,000 per 
eligible professional, primarily physicians, over a six-year period beginning in 2011. 
 
Table 2:  HITECH Act Medicare Incentive Payments 

Year 
Adopted EHR in 

2011 
Adopted EHR 

in 2012 
Adopted EHR 

in 2013 
Adopted EHR in 

2014 

2011 $18,000 $0 $0 $0 

2012 $12,000 $18,000 $0 $0 

2013 $8,000 $12,000 $15,000 $0 

2014 $4,000 $8,000 $12,000 $15,000 

2015 $2,000 $4,000 $8,000 $12,000 

2016 $0 $2,000 $4,000 $8,000 

Total $44,000 $44,000 $39,000 $35,000 

10% additional 
payment for 
health 
professional 
shortage areas 

$4,400 $4,400 $3,900 $3,500 

Total $48,400 $48,400 $42,900 $38,500 
Source: A Summary of the HITECH Act Whitepaper, March, 2009, 
  www.athenahealth.com/HITECHAct.  

 
After 2016, no incentive payments are scheduled and Medicare disincentives or penalties 
for failure to Adopt EHRs begin as early as 2015. These disincentives take the form of 
reduced Medicare payment rates by 1% in 2015, 2% in 2016 and 3% in 2017 and all 
subsequent years (159). 
 
Eligibility for these Medicare incentive payments is contingent upon implementation of a 
“certified” EHR and its meaningful use. However, the HITECH Act did not fully specify 
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meaningful use, which has been the topic of extensive debate by policymakers and 
potential users.   
 
The HITECH Act also outlines the amount of funds available for incentive payments in 
Medicaid, allowing more latitude by states to determine how these incentives are defined 
and distributed, subject to federal guidelines. To qualify physicians must demonstrate that 
20% to 30% of their patient population is Medicaid eligible (160).   
 
Unlike Medicare, in the first year incentive payments for Medicaid are to be paid 
exclusively for the purchase of equipment, implementation and training, not for its 
meaningful use. This is effectively a direct incentive payment for CIT by Medicaid. In 
addition, unlike Medicare there are no penalties or disincentives for failure to use EHRs 
in Medicaid.   
 
The total incentive payments by Medicaid to physicians can equal up to $65,000 through 
2016, as presented in Table 3 below. 

 
Table 3:  HITECH Act Medicaid Incentive Payments 

Year 
Adopted EHR 

2011 
Adopted EHR 

2012 
Adopted EHR 

2013 
Adopted 

EHR 2014 
Adopted 

EHR 2015 
Adopted 

EHR 2016 

2011 $25,000 $0 $0 $0 $0 $0 

2012 $10,000 $25,000 $0 $0 $0 $0 

2013 $10,000 $10,000 $25,000 $0 $0 $0 

2014 $10,000 $10,000 $10,000 $25,000 $0 $0 

2015 $10,000 $10,000 $10,000 $10,000 $25,000 $0 

2016 $0 $10,000 $10,000 $10,000 $10,000 $25,000 

2017 $0 $0 $10,000 $10,000 $10,000 $10,000 

2018 $0 $0 $0 $10,000 $10,000 $10,000 

2019 $0 $0 $0 $0 $10,000 $10,000 

2020 $0 $0 $0 $0 $0 $10,000 

Total $65,000 $65,000 $65,000 $65,000 $65,000 $65,000 
Source: A Summary of the HITECH Act Whitepaper., March, 2009, www.athenahealth.com/HITECHAct .  
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2.2.8. Pay for Performance and Incentives for Clinical Information Technology 
 

The introduction of pay for performance (P4P) into healthcare has received considerable 
attention as an intervention to promote quality improvement. P4P programs typically 
offer both financial and non-financial incentives to hospitals, physician groups and 
individual physicians based on performance against specific measures of quality. These 
measures address various aspects of quality, including clinical process and outcomes, 
safety, patient satisfaction, and use of clinical information technology. More recently P4P 
programs have incorporated utilization and cost efficiency.  A broad range of government 
and private organizations have advocated the development of P4P programs, including 
the IOM, Medicare Payment Advisory Commission (MedPAC), health plans, purchasing 
coalitions and physician organizations (161-163).  
 
The introduction of P4P into healthcare began with a few commercial health plans 
developing programs in the late 1980’s and early 1990’s. U.S. Healthcare, Inc., a 
Philadelphia based HMO, is credited with starting the first P4P program for physicians in 
1988. In this program, primary care physicians received incentives for quality measured 
by patient satisfaction surveys, patient transfer rates, and compliance with protocols 
tracked by medical chart review (164). P4P grew slowly during the 1990’s until 
development rapidly accelerated in the 2000’s with 83 public and private P4P programs 
in 2004, 107 in 2005 and 148 in 2007 as reported by MedVantage, Inc. (165). A separate 
2006 survey by Rosenthal, et al. of 126 commercial health plans determined more than 
half had a P4P program and these plans represented 80% of enrollees of HMOs 
nationally. Among P4P programs indentified in this survey, 90% reported a physician 
program and 38% a hospital program. Of those plans with physician P4P programs 89% 
had in their measure sets a clinical domain, 61% an information technology domain, and 
58% a patient satisfaction domain (166). A subsequent survey conducted by Med 
Vantage, Inc. in 2008 reported that among health plans with a P4P program, 98% had a 
physician program and 47% used incentives to promote the use of information 
technology. The average payment weight allocated to information technology equaled 
12% of the total potential incentive payments (167).   

 
Despite the enthusiasm for P4P, its design elements are highly variable, including type 
and number of measures, units of measure, methods of data collection, as well as 
incentive types and amounts. This may help explain why early research shows little 
evidence that P4P incentives influence quality improvement (168). A 2005 literature 
review of 9 studies using randomized control trials of pay for performance showed 
minimal program effect (169).  However, these studies were narrowly focused on 
individual measures and/or had sufficient flaws in methodology. Another literature 
review led to similar conclusions, observing that the lack of empirical evidence 
supporting P4P may reflect the weak incentive “dosage” represented within the programs 
studied (170).  A quasi-experimental study of two programs in California and Oregon 
demonstrated favorable results in only 1 of 3 measures, again raising the question of 
whether financial incentives in the study were sufficient to stimulate a response (171). 
Another systemic literature review of studies published from 1980 through 2005 did 
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report partial or positive effects on quality measures in 7 studies of quality incentive 
programs at the physician group level (172).  
 
A few recent studies indicate that improved quality is associated with a P4P incentive 
program. An evaluation of the CMS-Premier Hospital Quality Initiative Demonstration 
(HQID) involving about 250 hospitals in a P4P program determined that P4P was 
associated with 2.6% to 4.1% improvement over a 2-year period (173). In 2004, the 
United Kingdom launched a national physician P4P program involving all family 
practitioners in the country. A retrospective study produced some evidence that P4P 
accelerated quality improvement for at least some measures, but the degree to which this 
effect can be attributed to P4P is not clear, a problem faced in most studies of P4P (174). 
In another study of 27 California medical groups participating in the IHA-P4P program 
the magnitude and nature of incentives these medical groups paid directly to their 
physicians was associated with improvements in P4P program patient experience 
measures (175).  

 
The research literature does indicate that the use of information technology in 
combination with external incentives supports clinical improvement in physician groups. 
A national survey of physician groups with 20 or more physicians found that external 
incentives and clinical IT were associated with organized care management processes 
that enhance chronic disease management (176). Similar results were reported in the 
findings of a study of P4P in Massachusetts, with an association between P4P incentives 
and quality improvement activities (177).  
 
Despite the widespread use of P4P incentives to promote the adoption of clinical 
information technology, research documenting its effects is scant. The results of one 
study comparing different levels of incentives against common CIT measures suggests 
physician participation rates are largely a function of the size of the incentive (178). In 
another study, direct P4P incentives to promote CIT were significantly associated with 
EHR use. Furthermore, indirect incentives for clinical quality were associated with the 
use of Personal Digital Assistants (PDAs).  Researchers speculated that PDAs were 
inexpensive and helpful to activities directly related to accessing evidence and 
recommendations supporting quality measures. Conversely, EHRs are very expensive, 
requiring a more direct incentive to stimulate a response (179). 

 
2.2.9.  IHA-P4P Program Incentives for Clinical Information Technology 

 
Development of the IHA P4P program began in 2000 in collaboration with multiple 
health plans and POs working to develop a uniform measurement set and coordinated 
process for aggregating multi-plan data to measure performance. The program was pilot 
tested in 2002 with 59 California physician groups and began full operation in 2003 with 
215 physician groups representing about 35,000 physicians. The initial patient population 
included over six million commercial HMO members enrolled in six California health 
plans (Aetna, Blue Cross, Blue Shield, CIGNA, Health Net, and PacifiCare), with the 
addition of Western Health Advantage in 2004. In 2005 Kaiser was added, increasing the 
patient population to about 11 million commercial HMO members. Kaiser Permanente 
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Medical Groups participated only in the performance measurement and public reporting 
aspects of the program, not offering P4P financial incentives to its physicians (180).  
 
At its inception, performance measurement included 3 domains: Clinical, Patient 
Experience and Information Technology (IT), with specific measures and weighting for 
incentive payments represented in Table 4 on the next page. Participating health plans 
adopted most aspects of the IHA P4P measurement and its recommended incentive 
payment weightings in 2003, becoming increasingly adherent in subsequent years (181). 

 
The IT domain measure set includes two measurement categories: (1) the integration of 
clinical electronic data, and (2) clinical decision making at the point of care. 

 
Data Integration: Improved electronic data collection to support quality measurement and 
patient population management – the use of EHRs, patient registries and other IT 
capabilities to collect and integrate clinical and patient information that can provide data 
for quality measurement and management of patient populations. 
 
Point-of-Care Technology: Electronic access to information at the point-of-care to 
support improved diagnosis and treatment – E-prescribing, electronic prescription 
interaction checking, electronic access to lab results, electronic access to clinical notes, 
and other information at the time of patient/physician interaction. 

 
The CIT capabilities measured in the IHA-P4P program have remained relatively 
consistent, with the original 3 data integration and 5 point of care CIT capabilities 
remaining in the measurement set throughout 2003-07.  Two additional point of care 
measures were added in 2004, another in 2007, and no measures of CIT use were 
dropped from the measure set during this period. 
 
The scoring methodology for calculating eligibility for incentive payments also remained 
relatively stable during the study period 2003-07 as shown in Table 5 on page 30.  In 
2003, the first year of the program, scoring was based on demonstrating one CIT 
capability in each category worth 5% each up to a maximum of 10%. For years, 2004-7 
the maximum score possible equaled 20% and could be achieved by use of two CIT 
capabilities in each category.  
 
In 2007, the IT domain was expanded to incorporate processes of care that are dependent 
on both the use of CIT and its “meaningful use.”  The new domain was titled: IT-enabled 
Systemness and included the previous measures of CIT capability plus electronic 
ordering of lab results, care management, access, along with communication and 
physician reporting requiring some use of CIT. The association observed between the use 
of CIT by POs and higher clinical performance shown in Figure 3 on page 30 prompted 
this change. POs achieving the maximum IT domain score performed on average 15 
percentage points higher on clinical measures than POs with an IT domain score of zero.  
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Table 4: IHA-P4P Measurement Set by Domain (2003 – 2007) 
 2003 2004 - 2006 2007 

Clinical  

 

(Note: 
Includes 
multiple 
measures 
within each 
category) 

1. Childhood 
immunizations 
2. Cervical cancer 
screening  
3. Breast cancer screening 
4. Asthma management  
5. HbA1c screening and 
control  
6. LDL screening and 
control <130  
 
  

1. Childhood 
immunizations  
2. Cervical cancer 
screening  
3. Breast cancer screening 
4. Asthma management  
5. HbA1c screening and 
control  
6. LDL screening and 
control <130 
7. Chlamydia screening 
8. Appropriate Treatment 
for Children with Upper 
Respiratory Infection  
 
 
  

1. Childhood 
immunizations  
2. Cervical cancer 
screening  
3. Breast cancer screening 
4. Asthma management  
5. HbA1c screening and 
control  
6. LDL screening and 
control <130 
7. Chlamydia screening 
8. Appropriate Treatment 
for Children with Upper 
Respiratory Infection 
9. Nephropathy Monitoring 
for Diabetic Patients 

Weighting  50% 40% - 50% 50% 

Patient 
Experience  

1. Specialty care  
2. Timely access to care  
3. Doctor-patient 
communication 
4. Overall ratings of care  

1. Specialty care  
2. Timely access to care  
3. Doctor-patient 
communication  
4. Overall ratings of care 
5. Care Coordination 

1. Specialty care  
2. Timely access to care  
3. Doctor-patient 
communication  
4. Overall ratings of care  
5. Care Coordination 

Weighting  40%  30% - 40%  30% 

Information 
Technology 
Investment  

 

(Note: 
Integrated 
into the IT-
enabled 
systemness 
domain in 
2007) 

1. Data Integration to 
support population 
management 
   a. Patient registry 
   b. Actionable reports 
   c. HEDIS data 
 
2. Point of care technology 
to support decision making 
   a. E-prescribing 
   b. E-check prescription 
   interaction 
   c. E-access lab results 
   d. E-access clinical notes 
   e. E-retrieval of patient     
reminders 

1.Data Integration to 
support population 
management 
   a. Patient registry 
   b. Actionable reports 
   c. HEDIS data 
 
2. Point of care technology 
to support decision making 
   a. E-prescribing 
   b. E-check prescription 
   interaction 
   c. E-access lab results 
   d. E-access clinical notes 
   e. E-retrieval of patient 
   reminders             
   f. E-access clinical 
   findings 
   g.  E-Messaging 
    
 

1.Data Integration to 
support population 
management 
   a. Patient registry 
   b. Actionable reports 
   c. HEDIS data 
 
2. Point of care technology 
to support decision making 
   a. E-prescribing 
   b. E-check prescription 
   interaction 
   c. E-access lab results 
   d. E-access clinical notes 
   e. E-access clinical 
   findings 
   f.  E-access to clinical  
   findings 
   g. E-Messaging 
   h. E-order of lab tests 
 

Weighting  10%  20%  20% 
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Table 5: IHA-P4P IT Domain Payment Criteria Grid (2003-07) 

IT Domain  2003 2004 – 2006 2007 

Category 1  
 
Integration of 
clinical 
electronic data 
sets  
 
Population 
management 
independent of  
patient 
contacts  

Rewarding group-level 
integration of electronic 
clinical data sets, 
including:  
•  Encounter/claims  
•  Lab results  
•  Prescriptions  
•  Inpatient or ER records; 
•  Radiology findings; and 

the ability to report  
     at the patient level.  

Rewarding group-level 
integration of electronic 
clinical data sets, including:  
•  Encounter/claims  
•  Lab results  
•  Prescriptions  
•  Inpatient or ER records  
•  Radiology findings  
•  Clinical findings; and  
    the ability to report 
    at the patient level.  

Rewarding group-level 
integration of electronic 
clinical data sets, 
including:  
•  Encounter/claims  
•  Lab results  
•  Prescriptions  
•  Inpatient or ER records 
•  Radiology/lab findings   
•  Clinical findings; and  
    the ability to report  
    at the patient level.  

Category 2  
 
Clinical decision 
making at the 
point of care  
 
Management of 
individual 
patients during 
contact with 
physician  

Rewards actual use of 
electronic lab or 
pharmacy clinical 
information at the point of 
care in the physician’s 
office.  
 
Requires at least 50% of 
the primary care  
physicians in the group.  

Rewards actual use of 
electronic lab or pharmacy 
clinical information at the 
point of care in the 
physician’s office.  
 
Requires at least 50% of 
the primary care  
physicians in the group or 
primary care physicians 
serving more than 50% of 
members.  

Rewards actual use of 
electronic lab or 
pharmacy clinical 
information at the point of 
care in the physician’s 
office.  

 

Requires at least 50% of 
the primary care 
physicians in the group or 
primary care physicians 
serving more than 50% of 
members. 

Scoring  

In 2007 the IT 
Domain was 
integrated with 
IT Systemness 

Requires up to two 
activities with at least one 
in each category; each 
activity is worth 5%.  
Maximum scoring equals 
10%.  

Requires up to four 
activities with at least two in 
category 2; each activity is 
worth 5%. Maximum 
scoring equals 20%.  

Requires up to four 
activities with at least two 
in category 2; each 
activity is worth 5%. 
Maximum scoring equals 
20%. 

 
Figure 3. Average Clinical Score by IT Score Band1, 2005 & 2006 

1 
Average clinical composite score, compared to % of IT Domain Incentive Score. Prepared by NCQA 6/29/07. 



31 

Table 6 below shows that all IHA-P4P program health plans offered financial incentives 
in the clinical and patient experience domains from the onset of the program (Table 3), 
except one plan that did not begin paying incentives for patient experience until 2005. 
Incentives for the IT domain were paid by four of six participating health plans in 2003. 
This increased to five of seven plans in 2004, six of seven plans in 2005-06, dropping to 
five of seven plans in 2007.  Total annual incentive payments for all the IHA-P4P 
measures ranged from $38 million to $65 million including annual incentive payments 
for the IT domain measures ranging from $1.9 million to $6.6 million. 
 
Initially IHA-P4P program administrators believed incentives for CIT use were only 
needed during the first few years of the program. Early program experience demonstrated 
the importance of IT for both data collection and patient management. As a result, 
program administrators and stakeholders decided to enhance its commitment to the IT 
domain measures and the IT domain payment weighting was increased to 20% during 
2004-06.  The IT domain measures were later integrated into a broader IT-enabled 
Systemness domain in 2007.   

 
Table 6: IHA-P4P Program Incentive Payments by Measure Domain (2003-2007) 

Overall P4P Program 2003 2004 2005 2006 2007 

 Total # Participating Health Plans in 
 P4P Incentive Payment 

6 7 7 7 7 

 Total # P4P Measures 25 27 34 37 46 

 Total P4P Incentive Payments $ 38M $ 54M $ 55M $ 65M $ 52M 

Clinical Quality Domain      

 # Clinical Measures 11 12 17 20 21 

 Recommended % Domain  
 Payment Weighting 

50% 40% 50% 50% 50% 

 Clinical Domain Incentive 
 Payments 

$16.8M $28.9M $26.4M $33.8M $28.7M 

Patient Experience Domain      

  # Patient Experience Measures 6 6 7 7 7 

 Recommended % Domain 
 Payment Weighting 

40% 40% 30% 30% 20% 

  Domain Incentive Payments $18.8M $19.7M $23.9M $26.0M $16.7M 

Information Technology Domain      

 # Information Technology 
 Measures 

8 9 10 10 18 

 Recommended % Domain 
 Payment Weighting 

10% 20% 20% 20% 30% 

 Domain Incentive Payments $1.9M $5.4M $4.7M $5.2M $6.6M 
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Table 7 below compares the payment of incentives for both the IT and Clinical domains. 
The incentives paid for IT domain measures are direct incentives for CIT use and those 
paid for the Clinical domain are considered indirect incentives for CIT use. This 
designation of indirect incentives is premised upon an important IHA-P4P design feature: 
only electronic methods of data collection were allowed for clinical quality performance 
measurement. This data was collected from either health plans or POs through a process 
of PO “self-reporting.” Since the CIT capabilities in the IT domain enhanced POs ability 
to document and report clinical performance results they enabled POs to earn Clinical 
domain incentive payments. 
 
The relative comparison of incentive payments for the IT and Clinical domains is 
relevant to the influence of these incentives on CIT adoption. Table 5 reflects the relative 
payment of direct incentives per PO compared to indirect incentives. Direct CIT 
incentives increased in both absolute and relative terms compared to indirect CIT 
incentives between 2003 and 2007. Nonetheless, average direct incentive payments per 
PO were significantly less than indirect throughout the 2003-07 periods. Average direct 
incentive payments per PO equaled about one-fourth of indirect incentive payments in 
2003, increasing to one-third in 2007.  

 
  Table 7: Comparison of Direct and Indirect IHA-P4P Incentives for CIT (2003 – 2007) 

 2003 2004 2005 2006 2007 

# of POs Eligible for P4P Incentive 
Payments 

215 225 211 208 206 

IT Measurement Domain – Direct CIT Incentives 

 Total Incentive Payments for 
 IT Domain (millions) 

$ 1.9M $5.4M $4.7M $5.2M $6.6M 

 # of POs Receiving P4P 
 Incentive Payments for IT 
 Domain 

95 112 113 130 122 

 Average Payment per PO 
 Receiving IT Incentives 
 (thousands) 

$20,000 $48,000 $41,600 $40,000 $54,000 

Clinical Quality Domain – Indirect CIT Incentives 

 Total Incentive Payments for 
 Clinical Domain (millions) 

$16.8M $28.9M $24.6M $33.8M $28.7M 

 # of POs Eligible to Receive 
 Incentive Payments for Clinical 
 Domain 

188 191 185 180 176 

 Average Payment per PO 
 Receiving Incentives (
 thousands) 

$89,000 $151,000 $133,000 $188,000 $163,000 

Average (direct) IT domain 
incentive payments per PO as a 
percent of average (indirect) 
incentive payments per PO 

22.5 % 31.8  % 31.3 % 21.3 % 33.1 % 
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2.3. Analytical Summary of Literature and Theory Relevant to Study 
 

2.3.1. Characteristics of Physician Organizations Adopting CIT 
 

Diffusion of Innovation Theory developed by Rogers established a foundation for 
understanding how organizational factors influence innovativeness. Diffusion Theory has 
framed the design of many recent studies to determine how the adoption of CIT 
innovations is influenced by the characteristics of physician organizations (POs). The 
majority of this work has focused specifically on EHR adoption, but a number of studies 
have tested adoption of CIT capabilities individually or in combination with one another. 
The adoption of different types of CIT can present unique challenges. For example, order 
entry capabilities can add additional steps and time to physician workflow. Nonetheless, 
the barriers to CIT adoption indentified in the literature are similar for different types of 
CIT.  Therefore, all studies about the use of CIT within the range of those capabilities 
included in a full functioning EHR were considered in this review. 
 
Size and Organizational Type – Larger size and organizational type of POs have 
consistently been associated with the adoption of CIT and generally exhibit the strongest 
association with adoption. Larger size measured by number of physicians and more 
highly integrated organizational types including multi-specialty groups and POs affiliated 
with hospitals, when adjusted for other factors, are predictors of CIT use in numerous 
studies including those involving both national and regional surveys (182-186). Diffusion 
theory suggests that size is an indicator of greater financial and technical resources 
necessary for innovativeness (187). Diffusion theory also suggests that that the pace of 
innovation is determined by the perceived need and relative advantage of an innovation 
(188).  More highly integrated POs with multiple specialties and ancillary functions 
likely have the greatest perceived need and utility for CIT.   
 
The literature reviewed includes a number of studies in which organizational size was 
determined to be a significant factor associated with CIT adoption, but not in 
combination with organizational type as reported in the previously mentioned studies 
(189-190). Not surprisingly researchers indicated that these two variables interact with 
one another (191).   

 
Relative Advantage – Relative advantage as defined by Diffusion Theory is the degree to 
which an innovation supersedes prior innovations and is expressed in the form of 
economic or social gain, increased utility or other benefits. It is considered one of the best 
predictors of the adoption rate of an innovation (192). Incentives increase the degree of 
relative advantage of an innovation and have been determined in a few studies to 
influence the adoption of CIT by POs or to influence quality improvement practices 
which are inter-related with CIT use. These studies were identified in prior sections 2.2.7 
and 2.2.8. One other study of a similar nature not previously cited tested PO factors 
associated with the use of chronic care guidelines in conjunction with the use of order 
entry systems, a type of CIT. In this case, the only factor associated with this use by POs 
was external incentives for quality (193).  
 



34 

 
Financial – Diffusion Theory suggests that greater financial resources are an important 
predictor of earlier adoption.  Despite a strong theoretical basis for this assumption the 
literature demonstrating the association of direct measures of PO financial characteristics 
and innovation is scant. The traditional direct measures of organizations’ financial 
resources are represented in its financial statements, including net worth, asset ratios, 
earnings ratios, return on capital, working capital, cash flow and other financial 
indicators. No studies using these factors were identified, which may be indicative of the 
difficulty of collecting these data.  Nonetheless, these data presumably could be collected 
by survey or other means and their absence in the literature may reflect both the 
orientation of health service researchers and lack of available data.  
 
Another characteristic of financial resources absent in the research literature is the 
relative reimbursement rate a PO receives from payers.  Commercial reimbursement rates 
can vary considerably based on market power or other factors, resulting in considerable 
differences in the financial resources available to a PO.  The absence of reimbursement 
rate as a PO financial characteristic in diffusion studies may reflect barriers created by 
federal anti-trust regulations related to the collection and use of competitive payment and 
pricing information (194). These regulations do not preclude the collection of 
reimbursement rates, but could add a significant administrative burden to research efforts. 
Furthermore, payers and providers are very reluctant to reveal payment data in light of 
these restrictions and competitive pressures.   
 
Researchers often use payer mix as an indicator of the overall reimbursement levels 
received by POs based upon the percent of revenues received from Medicaid, Medicare 
and commercial payers. Particular attention is given to percent of Medicaid and Medicare 
payment in a physician practice. The results of studies testing percent of Medicaid 
payment are mixed with studies demonstrating no association, and both negative and 
positive associations with earlier CIT use (195-199). These studies vary in their 
geographic focus and methodology, making comparisons difficult. Results may be 
affected by variations in state Medicaid reimbursement rates and the presence of targeted 
programs to promote IT in safety net clinics in some locations. Results for percent 
Medicare reimbursement are mixed as well, with studies showing either no association or 
a positive association with CIT use (200-202). Geographic variations in survey 
populations and differences in the methods used in these studies are considerable as well.  
 
Another indirect measure of financial resources identified in the literature is mode of PO 
compensation (capitation versus non-capitation) with one researcher hypothesizing that 
capitation is an indicator of more intensive use of managed care practices (e.g., utilization 
review, disease management, physician profiling, etc.) and these practices rely upon CIT, 
therefore higher levels of capitation may be associated with CIT use. In this particular 
study above average levels of capitation were associated with use of CIT (203). The 
theory that capitation can influence the development of more highly integrated delivery 
systems with CIT as an enabler has also been suggested by Berwick (204). Other 
researchers have suggested that capitation may increase the importance of data collection 
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and use of CIT to measure performance; or alternatively it might reduce overall 
reimbursement and inhibit CIT investment (205). 
 
Another financial characteristic identified in the literature is mode of individual physician 
compensation. One study determined that salaried physicians were a predictor of EHR 
and other CIT use, including extensive CIT use defined as a “high tech” office (206).  

 
Urban versus Rural Location – An urban or metropolitan location has often been 
associated with innovation in diffusion research. Increased competitive pressures, 
prestige of the latest technology, greater access to new innovations and other factors have 
been identified as contributing to higher innovation in urban versus rural locations. Urban 
location is a factor included in many studies of physician use of CIT. The literature using 
bivariate statistical analysis consistently reports significantly higher use of CIT in 
metropolitan areas; however, in every study reviewed urban location was not 
significantly associated with innovation when adjusted for other factors (207-213).  
 
Nonetheless, policy makers have expressed concerns that rural areas are at a disadvantage 
in terms of HIT adoption. Challenges faced by physicians in rural areas may include 
fewer IT personnel, lower access to broadband, limited IT vendors and less access to 
financing (214).  
 
Regional Geographic Location – Geographic location is often included in research 
studies as an independent variable, typically with the intent to adjust for regional 
differences or to test for the effect of market competition. Occasionally, geographic 
region has been identified is a predictor of CIT use (215). 
 
In some studies of CIT use or related quality improvement activities, geographic areas are 
defined by socioeconomics. Examples include measuring geographic areas by poverty 
level using percent population at or below 200% of the federal poverty threshold, by 
proportion of minorities, or by low presence of primary care physicians per population 
(216). Researchers speculate that geographic areas with economic deprivation will have a 
lower capacity to innovate. In the one research study of CIT use by physicians in Florida, 
area poverty level was not associated with use of EHRs (217). In another study of a 
single county in California, physician offices in minority and low-income areas had the 
same usage levels of web-based on line clinical systems as other areas (218). 
 
Other studies have found an association between area deprivation and lower clinical 
quality and patient experience (219). The association between lower clinical quality 
scores and broad areas of lower deprivation has also been observed in the IHA-P4P 
program; however, this analysis has not been subjected to peer review (220). 

 
Social Networking – According to Diffusion Theory social networks play an important 
role in how quickly innovations spread. Social networks among peers with similar 
characteristics (homophilous groups) will favorably affect the pace of diffusion. Further, 
it implies that diffusion is a social process, therefore individuals or organizations that are 
more active in social networks will exhibit greater innovativeness (221).  
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Individual physician participation in social networks has been studied extensively, but not 
the participation of physician organizations in social networks, at least as it relates to CIT 
use (222-223). In fact, PO participation in a social network was not a factor or 
characteristic in any of the studies reviewed related to CIT use.   

 
Other – Many other PO characteristics were included in research studies of CIT use. 
These include characteristics of the physicians within physician organization such as 
specialties, age, sex, ethnicity and foreign training. Other organizational characteristics 
studied include ownership, age of organization, number of practice sites, ratio of primary 
care to total physician ratio, perceived barriers to adoption and participation in quality 
improvement, P4P and public reporting programs.  Market characteristics not previously 
mentioned include percent HMO penetration, physician concentration in a market and 
other indicators of market competition.  
 
Among these other characteristics, most were found to be associated with CIT use in at 
least one instance, but none were consistently associated with its use. 
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2.3.2. Hierarchical Model for CIT Adoption by Physician Organizations 
 

Diffusion research applied to the uptake of CIT innovations by physician organizations 
identifies those factors that influence adoption. Although this research is fairly nascent it 
suggests a hierarchy in terms of the characteristics associated with the adoption of CIT by 
physician organizations and the strength of these associations. Drawing on a strong 
theoretical basis and relevant research literature; the conceptual framework for CIT 
adoption (shown in Figure 4 below) was developed. The purpose of this framework is to 
suggest a confirmatory approach for the selection of independent variables used in the 
regression models for this study (224).  

 
 
 
Figure 4: Simplified Conceptual Hierarchical Framework for CIT Adoption: 
A Confirmatory Approach to a Regression Model Suggested by Diffusion of Innovation 
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2.3.3. Innovativeness and Adopter Categories 
 

Rogers describes innovativeness as the degree to which an individual or organization is 
relatively earlier in adopting new ideas or technologies compared to other members of the 
same social system. He emphasizes that innovativeness is a continuous variable and 
adoption is often plotted against time, revealing a classic S-curve that highlights a slow 
initial pace of adoption until a critical mass of adopters is reached. At this point, the pace 
of adoption accelerates and the adoption curve steepens, eventually slowing again as a 
small percentage of “laggards” adopts the innovation at a slowing pace (225). 
 
When plotted using time and frequency the adoption S-curve is revealed as a bell shaped 
normal distribution curve.  In either case, this information suggests categories of adopters 
based upon how early they innovate relative to others. The adopter categories included in 
Table 8 below were suggested by Rogers and are commonly used as research constructs 
(226-227).   
 
Table 8: Hierarchy of Technology Adopters 

    
Category Characteristics Percent of Adopters 

Innovators 

 Venturesome 
 Cosmopolite 
 Geographically dispersed contacts 
 High tolerance of uncertainty and failure 

2.5 

Early Adopters 
 Well-respected opinion leadership 
 Well integrated in social system 
 Judicious and successful use of innovation 

13.5 

Early Majority 
 Deliberate 
 Highly interconnected within a peer system 
 Just ahead of the average 

34.0 

Late Majority 

 Skeptical 
 Responsive to economic necessity 
 Responsive to social norms 
 Limited economic resources 
 Low tolerance for uncertainty 

34.0 

Laggards 

 Traditional 
 Localite 
 Relatively isolated 
 Precarious economic situation 
 Suspicious 

16.0 

 
Sources: Cain, M., Mittman, R., Diffusion of Innovation in Health Care, California Healthcare Foundation, 2002 and 
Everett Rogers, Diffusion of Innovations, New York: The Free Press, 1995.   
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A variety of other adopter categories have been described and suggested by researchers. 
One relevant approach categorizes non-adopters of EHRs into different categories of 
adoption readiness based upon survey response. These include “imminent adopters” who 
respond that they plan to adopt EHR systems within one year, “interested adopters” who 
respond that they plan to adopt EHR systems at sometime in the future, but not within a 
year and “non-adopters” who respond that they are not considering EHR adoption (228). 
This research construct may be useful for studying differences in the perceived barriers to 
adoption at varying stages of adoption readiness or non-readiness.  

 
2.3.4. Perceived Attributes of Innovation 
 
Diffusion Theory suggests innovation is not only a function of the characteristics of 
innovators, but is also influenced by how an individual or organization perceives the 
attributes of an innovation. The perceptions of these attributes can either positively or 
negatively influence the rate of adoption of an innovation (229). Rogers describes five 
attributes of innovations that explain 49 to 87 percent of the variance in its rate of 
adoption based on early diffusion research (230). These five attributes are: relative 
advantage, compatibility, complexity, observability and trialability.  
 
Relative advantage is the degree to which an innovation is perceived as better than what 
is currently in place. If an innovation is perceived as risky to the organization or its utility 
is uncertain resistance to its adoption may occur. Conversely, if its perceived utility and 
economic benefits are significant its adoption is more likely to occur. Incentives are a key 
strategy to increase the relative advantage of innovations and can be targeted using a 
variety of strategies. For example, incentives can be targeted to stimulate early adopters 
in an effort to achieve an initial critical mass or targeted at organizations with lower 
socioeconomic status that might otherwise be slower to adopt.  Higher relative advantage 
is positively associated with an innovation’s rate of adoption (231-232). 
 
Compatibility is the degree to which an innovation is perceived as consistent with the 
values and needs of an individual or organization and with past experiences. Greater 
compatibility is positively associated with the rate of adoption (233-234). 
 
Complexity is the degree to which an innovation is perceived as difficult to implement, 
use or understand. Innovations which require process changes and disrupt workflow may 
be perceived as complex. Higher complexity is negatively associated with rate of 
adoption (235). 
 
Observability is the degree to which the benefits of an innovation are apparent and is 
positively associated with the rate of adoption (236). 
 
Trialability is the degree to which an innovation may be tested or experimented on a 
limited basis prior to adoption and is positively associated with the rate of adoption (237). 
 
Rogers indicates these attributes may or may not be the most relevant for a particular set 
of innovations or respondents. He suggests a technique used by Kerns (238) in a study of 
eight computer innovations in which other perceived attributes of innovations were 
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identified by the subjects in his study. Ultimately, Kerns used a total of twenty-five 
attributes including the five main attributes offered by Rogers in his research. 
 
Other perceived attributes of innovations were identified in further review of the 
diffusion literature and research related to the adoption of clinical information technology 
by physician organizations (239-242). Other attributes identified relevant to this study 
include: disruptiveness, clinical practice advantage, prestige, perceived risk, and high-
techness.  

 
Disruptiveness is the degree to which an innovation is perceived not to be adaptable to 
the potential adopter’s situation and therefore is perceived as disruptive technology and 
negatively associated with an innovation’s rate of adoption. 
 
Clinical practice advantage is the degree to which an innovation is perceived to 
contribute to the ease, efficiency or effectiveness of clinical practice and is positively 
associated with an innovation’s rate of adoption. 
 
Prestige is the degree to which an innovation is perceived to change one’s level of 
admiration from peers and positively associated with an innovation’s rate of adoption.  
 
Perceived Risk is the degree to which an innovation is perceived to be economically or 
operationally risky and negatively associated with the rate of adoption. 
 
High-Techness is the degree to which an innovation is perceived as attractive to tech 
savvy professionals (physicians) and support staff and therefore contributes to the 
perceived ability of adopters to hire and retain staff. High-techness is positively 
associated with the rate of adoption.  

 
Another theoretical model relevant to the perceived attributes of innovations is the 
Technology Acceptance Model (TAM) developed by Davis that provides a framework to 
predict acceptance and use of information technology (243-244) TAM suggests that 
perceived usefulness and perceived ease of use of information technology drive attitudes 
toward its adoption and use (245). These two attributes are defined by TAM as follows: 
 
Perceived usefulness is the degree to which an individual or organization believes a new 
information technology can improve job performance.  
 
Perceived ease of use is the degree to which an individual or organization believes a 
system will be effortless or easy to use.  
 
TAM also suggests that organizational influences may affect an individual’s attitudes 
toward perceived usefulness and ease of use. As an example, research studies have 
identified the values of physicians, such as computer anxiety and computer experience, 
which influence their adoption attitudes toward EHRs (246). TAM research further 
suggests that perceived usefulness is more influential than ease of use in determining a 
professional’s attitude toward information technology (247).   
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2.4. Conceptual Model Relating Theory to Study 
 

The quantitative aspect of this study lends itself to diffusion theory while the qualitative aspect 
requires a comprehensive theoretical model that also incorporates incentive and behavior 
theories.  A model of a POs response to incentives developed by Dudley has been adopted as the 
conceptual model for this study (248). Dudley developed this model by adapting Andersen’s 
Behavioral Model for patients’ behavior in seeking healthcare to a model of physicians’ and 
POs’ behavior when seeking to comply with quality guidelines and measures. Dudley’s model 
was modified further for the purpose of this study to incorporate quality performance measures.  

 
The Andersen model presents a framework to determine how a stimulus is mediated by a variety 
of factors ultimately determining a response. Mediators are distinguished as predisposing factors 
that influence the desire to respond to the need (stimulus) and enabling factors that influence the 
ability to respond to the need (stimulus). The stimuli in this study are direct and indirect P4P 
financial incentives for CIT adoption.  The predisposing and enabling factors in this study 
include physician organizational characteristics associated with innovativeness. Other factors 
considered in the qualitative aspect of the study include the perceived attributes related to both 
financial incentives and CIT innovations.  

 
The proposed conceptual model is presented in Figure 5 on page 41. Diffusion of Innovation and 
Principle-agent theory are major contributors to this model.  

 
2.4.1. Diffusion Theory 

 
The Theory of the Diffusion of Innovations as described by Rogers (249) is the 
theoretical basis for the quantitative aspect of this study regarding PO characteristics that 
facilitate or hinder a group’s ability to adopt specific IT technologies.  Pay for 
performance incentives are the intervention that attempts to stimulate and speed the 
process of PO adoption of these innovations. The adoption of innovations is described as 
being affected by the perceived attributes of the innovations, especially relative 
advantage. Incentives can increase the degree or perceived degree of relative advantage 
of an innovation and are intended to encourage the adoption of an innovation.  

 
The qualitative aspect of this study questions PO leaders about predisposing and enabling 
factors that affect the perceived attributes of P4P IT innovations. It further surveys PO 
leaders about the extent to which incentives affect the perceived relative advantage of an 
innovation.  This is intended to improve our understanding of how P4P incentives affect 
both the need and ability of POs to respond to incentives for CIT adoption.    

 
2.4.2. Principal-Agent Theory 

 
Principal-agent theory describes the relationship between two parties with different 
abilities in which a principal party delegates responsibility to a second party or agent 
(250-252). The two parties have different information and goals, which the principal 
attempts to align with incentives. In this case, the principal is typically a health plan that 
provides incentives to PO agents in the form of P4P incentives to encourage specific 
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behaviors. These incentives are both financial, in the form of incentive payments, and 
reputational, in the form of public recognition and awards. Principal-agent theory will 
facilitate the hypothesis testing by understanding agent perceptions of incentives that may 
affect the perceived attributes of innovations. For example, perceptions about the 
potential for PO agents to earn direct and indirect incentive revenues may influence the 
perceived relative advantage of innovations.  
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Physician Groups “ability” to 
respond and implement change 
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clinical process 
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Figure 5: Conceptual Model of Physician Organizations’ Response to Pay for 
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2.5. Summary 
 
Healthcare in the U.S. enjoys an abundance of resources, yet shortcomings in its quality and 
safety are well documented.  The research and policy literature richly describes these 
shortcomings and suggests a broad range of approaches to close this “quality chasm.”  These 
approaches include quality measurement, continuous quality improvement, incentives for quality 
and the use of health information technology. An extensive literature review further suggests 
none of these interventions in isolation have demonstrated significant effectiveness over a broad 
range of settings or applications, except in the context of larger, more sophisticated healthcare 
organizations.   
 
In addition to its quality gaps, the per capita costs of healthcare in the U.S. are almost double that 
of any other industrialized nation and are increasing at an unsustainable rate. If unchecked this 
trend could materially jeopardize the capacity of local, state and federal government to deliver 
other public services. Thus, improving the quality and lowering the cost of U.S. healthcare are 
significant and intertwined problems.  
 
One solution to improve healthcare quality and its costs enjoying broad support from policy 
makers is the enhanced use of clinical information technology (CIT). Currently, the use of CIT in 
the U.S. is very limited, particularly among physician practices, with only about 7% using a fully 
functioning electronic medical record.  Considering previous gains in productivity and quality 
achieved in other sectors of the economy with the use of information technology, a strong 
business case can be made for the widespread application of CIT in physician practices.  
However, this business case suffers from a serious barrier: the lack of a tangible return on 
investment to physicians for the purchase and use of CIT. As a result, a variety of incentives 
have been developed to encourage the take-up of CIT by physician practices, including pay for 
performance incentives and a variety of government incentive schemes. To date, only a few 
research studies examining the effectiveness of these incentives have been published.  
 
The research literature related to the adoption of CIT by physician practices draws heavily upon 
Diffusion of Innovation Theory developed by Everett Rogers. These diffusion studies have 
typically been designed to: (1) determine the characteristics of physicians and POs associated 
with CIT use; (2) identify the perceived attributes of CIT innovations, in particular EHRs and 
their influence on CIT adoption; and (3) identify the barriers to CIT adoption. Diffusion theory 
and physician organizational research suggest the association of larger PO size, more integrated 
organizational structure, greater financial resources, urban location and more social networking 
with earlier adoption of CIT.  
 
Diffusion research also suggests that the relative advantage of an innovation is the most 
important perceived attribute affecting its rate of adoption and that incentives can increase the 
relative advantage of an innovation. Other important attributes include computability, 
complexity, observability and trialability of an innovation. Finally, the research literature 
indicates that in addition to financial barriers, CIT use by POs is further limited by the disruption 
caused by implementation, lack of technical expertise, lack of implementation support, high 
failure risk, difficulty customizing software, and minimal interoperability. 
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CHAPTER 3: QUANTITATIVE ANALYSIS – Characteristics of Physician Organizations 
Associated with the Adoption of Clinical Information Technology Innovations  
(Research Question 1) 
 
3.1. Overview 
 
An analysis of the characteristics of POs that adopt CIT innovations in the context of P4P 
financial incentives was conducted to determine how to categorize physician groups based upon 
their innovativeness and to test diffusion theory.  The analysis also tested how different POs 
respond to both direct and indirect incentives for CIT adoption. It was designed to answer the 
following research question: 
 

Research Question 1: What characteristics of POs are associated with the response to P4P 
financial incentives and early use of CIT innovations? 

 
The analysis was structured into four separate categories of statistical tests: 
 
  3.1.1. PO characteristics associated with CIT use – multivariate linear regression and 

censored regression analysis was used to measure the association of PO characteristics 
with the early use of 11 different CIT innovations.  
 

  3.1.2. PO characteristics associated with EHR use – multivariate logistic regression 
analysis was used to measure the association of PO characteristics with EHR adoption, 
Imminent EHR adoption and Non-EHR adoption. 
 

  3.1.3. PO characteristics associated with response to direct P4P incentives – 
multivariate linear regression analysis was used to measure the association of PO 
characteristics with response to direct P4P financial incentives for CIT use. 
 

  3.1.4. PO characteristics associated with response to indirect P4P incentives –  
multivariate linear regression analysis was used to measure the association of PO 
characteristics with response to indirect P4P financial incentives for CIT use. 
 

It should be noted that although an electronic medical record system (EHR) is a collection of 
different clinical information technologies (CIT), throughout the remainder of this document 
EHR and the other CITs in this study are referenced as either EHR or CIT.   
 
Dependent variables include the CIT innovations in the IHA P4P IT measure domain, EHR 
adoption, response to IT Survey (direct incentive) and the self-reporting of clinical P4P measure 
results (indirect incentive).  Independent variables were initially selected for data collection 
based on literature review, the conceptual model for CIT adoption outlined in section 2.4 and the 
availability of reliable data. A confirmatory approach using a framework suggested by diffusion 
theory and described in section 2.3.2 was used to determine the independent variables selected 
for regression models, with modifications suggested by statistical analysis.  
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The study population included POs participating in the IHA-P4P program during the five year 
period 2003 through 2007. Data used to measure dependent variables for each of the four 
categories (3.1.1 – 3.1.4.) in this analysis were subject to different limitations. For the first 
category, information about the timing of adoption of CIT use was limited to those POs that 
responded to an annual IHA-P4P program IT Survey. This created two significant limitations 
resulting from censored observations. First, it is unknown whether POs not-responding to the IT 
Survey were using the types of CIT measured by P4P, or timing of such use.  Second, for those 
POs reporting CIT use at the time of the first IT Survey in 2003 it is unknown when these POs 
first adopted a CIT innovation. Several statistical approaches were used in this analysis to cross 
reference the reliability of the results and address these limitations.   
 
For the category EHR use, data was collected in a survey of the entire PO study population 
conducted in 2007 with a 90% response rate. This component of the analysis also faced 
limitations stemming from censored data similar to those mentioned above. 
 
The final two categories of this analysis tested the response of POs to direct and indirect 
incentives.  In both cases data collection of the dependent variables tested (IT Survey response 
and Self-Reporting clinical data) included the entire PO study population during the entire study 
period 2003-07. These outcomes were features of the IHA-P4P program and did not exist before 
its onset in 2003.  Definitive yes/no responses were captured as program administrative data for 
all POs in the study and did not involve censored observations of any type.    
 
3.2.   Data Collection  
 
The sources of data previously described in section 1.4.2 were used to populate the study dataset. 
The dependent variable data including CIT and EHR use, and response to financial incentives 
were collected exclusively from IHA-P4P program administrative data. Independent variable PO 
characteristic data were collected from both IHA-P4P program administrative data and external 
sources of public data. These data were cross referenced when multiple sources were available to 
assure data reliability.  
 

3.2.1. Dependent (Outcome) Variables 
 

The four (4) dependent variable types tested in the study include: (1) CIT use; (2) EHR 
use; (3) PO response to IT Survey, and (4) POs self-reporting clinical results:   

 
CIT Use - To establish eligibility for IHA-P4P financial incentives for use of CIT, 
participating POs were required annually to complete the IT Survey administered by 
NCQA (Appendix 1). Participating POs were given several reminders to complete the 
survey prior to a pre-established survey deadline in February of each year. Survey 
respondents reported use of CIT by providing documentation stipulated in the survey.  
NCQA selected a small sample (5%) of respondents each year for auditing to ensure the 
veracity of survey responses.  
 
POs not completing the survey by the deadline were ineligible for IT measure domain 
incentive payments in the related annual measurement year, but remained eligible for 
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incentives for other IHA-P4P measure domains. No data about the use of CIT innovations 
was collected for POs not responding to respective annual IT surveys, other than EHR 
use collected for 2007 by another program administrative process.   

 
EHR Use - prior to each P4P measurement year NCQA distributed a P4P Intentions 
Questionnaire (Appendix 2) for all POs participating in the IHA-P4P program. This 
information was collected to update a PO Master List used to administer the program. 
This questionnaire was periodically enhanced to capture data for other purposes. In 2007, 
a question about EHR use by POs was added to the questionnaire. This questionnaire was 
distributed to all POs participating in the IHA-P4P program prior to each calendar year 
with reminders to non-respondents. Response was not required for participation in the 
IHA-P4P program; nonetheless response rates were high exceeding 90% of the study 
population in 2007.  

 
Direct Incentives - financial incentives for use of CITs measured in the IT Domain are 
considered direct financial incentives for CIT use. To test the characteristics of POs 
responding to direct financial incentives for CIT use PO response (yes/no) to the IT 
Survey was used as a dichotomous dependent variable.  This variable was selected 
because only POs responding to the IT survey were eligible for incentives related to IT 
Domain measures; therefore IT survey response was determined to be the clearest 
indication of a POs response to the stimulus created by incentives specifically for CIT 
use. Furthermore, information collected from the IT Survey was not used to determine 
eligibility for any other IHA-P4P incentives or for any other purpose. 
 
Indirect Incentives - financial incentives for performance in the Clinical Quality Domain 
are considered indirect financial incentives for CIT use.  To test the characteristics of POs 
associated with PO response to indirect financial incentives for CIT use; PO status as 
either self-reporting clinical results or not (yes/no), was used as a dichotomous dependent 
variable. This variable was selected because POs in the IHA-P4P program have the 
option to collect and self report clinical results to NCQA for Clinical Quality Domain 
measures using electronic sources of data only.  Clinical Quality Domain results for POs 
not self reporting to NCQA are measured using data reported by health plans.  Health 
plan data is considered lacking because it typically does not capture lab results and 
clinical services provided outside health plan insurance coverage (e.g., self-pay medical 
services, county clinic, prescriptions filled outside coverage, etc.). Therefore, POs 
interested in maximizing their clinical quality results and incentive payments are 
motivated to self-report. 
 
The CIT innovations included in the IT Measure Domain are enabling factors supporting 
electronic data collection for the purpose of self-reporting, especially the CITs in the data 
integration (for population management) category which include actionable reports/data 
warehouse, electronic patient registry and electronic HEDIS reporting. Self-reporting is 
considered an indicator of a POs response to the stimulus created by Clinical Quality 
Domain financial incentives, and by virtue of its dependence on CIT an indirect financial 
incentive for CIT use.     
 



47 

 3.2.2. Independent Variables 
 

Data collection for independent variables occurred within six categories of PO 
characteristics including: geography, size, relative advantage, organizational structure, 
social networking, and financial. Data for all independent variables was collected for all 
POs in the study, both IT Survey respondents and non-respondents, for the entire five 
year study period. The only exceptions were data for financial characteristics which in 
every case were not available for all POs for any year of the study.  
 
Geography:  Data was collected for three different geographic PO characteristics 
including urban, northern California, and regional location. Data designating urban 
versus non-urban status was collected from the U.S. Census data base.  Data identifying 
PO location in northern California and by region was determined by the location of the 
majority of PO physicians, with some POs operating in multiple regions and reporting 
results separately for each region or site.   
 
Size:  PO size was measured by the number of medical doctors (MDs) and the number of 
MDs designated as primary care and non-primary care specialists. These data were 
collected from the NCQA PO Master List, IT Survey, and the Cattaneo & Stroud, Inc. 
Medical Group database. Health plan web sites were used to complete counts for the 
number of primary care, specialist and total MDs when data were unavailable from other 
sources.  
  
Relative Advantage:  Data for the number of HMO patients by PO was collected from the 
NCQA Master PO List and the Cattaneo & Stroud, Inc. Medical Group database.  This 
data was used in combination with PO size data to calculate ratios using the total number 
of HMO patients enrolled with a PO divided by the number of primary care MDs, 
specialist MDs and total MDs. The ratio of primary care MDs divided by the total 
number of MDs was also calculated.  
 
The ratio of HMO patients to primary care physicians was ultimately used as the 
independent variable in this study to test relative advantage. This is explained further in 
section 3.4.3. on page 52.  
 
PO characteristic data was relatively stable year to year during the five year study period; 
however, the total number of HMO patients in the study population declined by about 
17% during between 2003 and 2007 (Table 9 next page). This reflects the general decline 
in commercial HMO enrollment in California during this period, a market condition 
primarily driven by the decline in the competitiveness of HMO product premiums 
relative to PPO product premiums. The total commercial HMO patient population 
enrolled with POs in the study was 6.4 million in 2003, declining to 5.3 million in 2007.  
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Table 9: Commercial HMO Patients in the Total PO Study Population and HMO 
Patients only in POs Responding to the IT Survey (2003 – 2007) 

Year Total commercial 
HMO patients – 

all POs 

Number IT 
survey 

respondent POs 

Commercial HMO 
patients – IT survey 

respondent POs 

Commercial HMO 
patients of IT survey 
respondents POs as 

percent of all POs 

2003 6,394,617 95 4,632,879             72.4 

2004 6,222,759 112 5,029,442 80.8 

2005 5,915,956 113 4,955,340 83.8 

2006 5,719,686 130 5,116,856 89.6 

2007 5,307,274 122 4,778,020 90.0 

 
Organizational Structure:  Data for PO organizational structure designation as 
Foundation, Medical Group or IPA was primarily collected from the Cattaneo & Stroud, 
Inc. Medical Group database and from individual PO and health plan websites. 
Organizational structure for POs with multiple organizational types (e.g., mixed model 
Medical Group and IPA) were designated based upon the organizational type 
representing the majority of MDs and/or HMO patients enrolled with the PO.     

 
Social Networking: Two variables were identified that represent social networking by 
POs. The first is membership in the California Association of Physician Groups (CAPG) 
(yes/no), the primary trade association in California for organized physician groups. 
CAPG provides a variety of educational and networking opportunities for members and 
was highly visible in the design and implementation of the IHA-P4P program. The 
second is attendance at the annual IHA-P4P Stakeholders meeting, which is an annual 
conference open to all California POs in the IHA-P4P program, offering educational 
sessions, P4P program updates, and award presentations to top performers and 
networking opportunities. 
 
Financial: Data for financial PO characteristics was the most difficult to collect. Key 
financial characteristics of POs are payment rates and payer mix. Payment rates for POs 
were not available publicly or from other sources. A variety of sources provide different 
elements of payer mix, but no reliable source of complete payer mix data was available. 
Payer mix information was collected for Medicaid as a percent of total patient population 
of POs and this data was supplemented with other sources and available by year on 
average for 97% of POs in the study. Data was also collected for uninsured as a percent 
of total patient population, but a public source of this information was not available by 
PO to supplement survey data, therefore deemed unreliable and not included in 
regression models. 
 
The Department of Managed Health Care began collecting data related to the financial 
solvency of POs beginning 2005 and became an annual reporting requirement for risk 
bearing POs with more than 10,000 HMO enrollees. Risk bearing POs are defined as 
those POs receiving capitation payments and include all POs in the IHA-P4P program. 
Information related to the financial solvency of POs collected from the California 
Department of Managed Health Care was not available for the initial two years of the 
study (2003 and 2004) and only partially available for 2005-07. Data for the reported 



49 

working capital (RWC), reported net tangible equity (TNE) and the percent claims paid 
within 30 days was collected for years 2005-2007, but the combination of missing data 
and the lack of variability in reported data yielded no meaningful use for this variable in 
the analysis.  

 
3.3. Study Population     
 
The number of POs participating in the IHA-P4P program ranged from 206 POs (year 2007) to 
225 POs (year 2004), reflecting market changes including POs that terminated HMO contracts, 
POs purchased by other participating POs, and POs that closed operations (Table 10 below). POs 
were excluded from the study based upon several factors, including POs that changed reporting 
units, POs that did not have sufficient HMO membership to report results and POs for which 
data was not considered reliable. The number of POs excluded from the study ranged in any 
given year from a low of 10 POs (5%) in 2006 to a high of 19 POs (8%) in 2004.  
 
Of the 215 POs participating in the P4P program in 2003 95 POs (47%) responded to the IT 
Survey. The IT Survey response rate increased annually to a peak of 130 respondents in 2006 
(66%) dropping in 2007 to 122 respondents (64%). This drop was attributed to a change in the 
P4P measurement in 2007 in which the IT Measure Domain was incorporated into the more 
comprehensive IT-Enabled Systemness Domain and a more comprehensive survey instrument 
requiring an additional administrative burden on POs responding to the survey.  
 
Table 10:  POs in IHA-P4P, Study Population and IT Survey Respondents (2003 – 2007) 
 2003 2004 2005 2006 2007 

POs in the P4P Program 215 225 211 208 206 

POs in the Study 203 206 199 198 192 

POs submitting IT Survey 95 112 113 130 122 

POs submitting IT Survey 
as % of POs in Study 

46.8 % 54.4 % 56.8 % 65.7 % 63.5 % 

 
Bivariate analysis (Table 11, next page) indicated that POs responding to the IT Survey in 2003 
did not differ from non-responders by urban or other geographic location variables (except Bay 
Area Region), Medical Group structure or percent no-insurance patient mix, but responders 
differed significantly from non-responders with larger size, more HMO patients, more 
Foundation structure, CAPG membership and P4P stakeholder meeting participation. 2003 IT 
Survey responders were also significantly less likely to have an IPA structure or Medicaid 
patients.  
 
All significant differences between responders and non-responders continued in 2007, with the 
exception of IPA structure, which was no longer significantly different. In 2007, additional PO 
characteristics with significant differences between IT Survey responders and non-responders 
were observed. These include responders as significantly more urban, more prevalent in 
Northern California and on a regional basis more prevalent in the Sacramento area and less 
prevalent in the Los Angeles area. 
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Table 11: Bivariate Analysis of the Characteristics of PO Respondents and Non-
Respondents to the IT Survey (2003 and 2007) 

 
                                    2003                                      
. 

                                     2007                                  
.     

PO Characteristics 
Respondents      

(       (N=95)          . 
Non-Respondents 

         (N=108)        . 
Respondents     

(      (N=122)         .
Non-Respondents 

           (N=70)        . 

 
Count 

OR 
    Mean.       %     .

Count 
OR 

    Mean.       %     .     P-Value     . 

Count 
OR 

    Mean.       %     .

Count 
OR 

    Mean.       %     .   P-Value   .

Geography (Count and % of POs)           

1. Urban 59 62.1 60 55.6 0.346  64 52.5 49 70.0 0.015 ++

2. Northern California 24 25.3 18 16.7 0.137  35 28.7 6 8.6 0.000 ++

3. IHA Region             

 Bay Area 14 14.7 3 2.8 0.003 ++ 16 13.1 2 2.9 0.006 ++

 Central Coast 5 5.3 5 4.6 0.837  8 6.6 1 1.4 0.056  

 Central Valley 6 6.3 6 5.6 0.821  8 6.6 5 7.1 0.879  

 Inland Empire 8 8.4 19 17.6 0.051  11 9.0 13 18.6 0.077  

 Los Angeles 35 36.8 50 46.3 0.174  39 32.0 40 57.1 0.001 - -

 Orange County 13 13.7 6 5.6 0.054  14 11.5 5 7.1 0.309  

 Sacramento 5 5.3 10 9.3 0.272  12 9.8 0 0.0 0.000 ++

 San Diego 9 9.5 9 8.3 0.778  14 11.5 4 5.7 0.154  

Size (Mean)             

# MDs 425 − 259 − 0.007 ++ 480 − 284 − 0.003 ++

# SPECs 307 − 187 − 0.018 + 370 − 204 − 0.004 ++

# PCPs 119 − 73 − 0.002 ++ 109 − 81 − 0.050 + 

Log # MDs 5.57 − 5.12 − 0.001 ++ 5.68 − 5.22 − 0.002 ++

Log # SPECs 5.08 − 4.70 − 0.016 + 5.27 − 4.77 − 0.004 ++

Log # PCPs 4.35 − 3.84 − 0.000 ++ 4.28 − 3.92 − 0.014 + 

Relative Advantage (Mean or Count and % of POs)         
# HMO Commercial 
Patients 

48,767 − 16,312 − 0.000 ++ 39,164 − 7,561 − 0.000 ++

Members per MD 195 − 81 − 0.000 ++ 137 − 51 − 0.000 ++

Members per PCP 543 − 290 − 0.000 ++ 428 − 165 − 0.000 ++

Members per SPEC 446 − 132 − 0.000 ++ 257 − 115 − 0.014 + 

PCP per MD 0.35 − 0.32 − 0.160  0.31 − 0.32 − 0.591  

Self Reporting 50 52.6 2 1.9 0.000 ++ 91 74.6 5 7.1 0.000 ++

Organizational Structure (Count and % of POs)         

a. Medical Group 23 24.2 20 18.5 0.328  23 18.9 18 25.7 0.282  

b. IPA 50 52.6 78 72.2 0.004 - - 70 57.4 48 68.6 0.121  

c. Foundation 22 23.2 10 9.3 0.008 ++ 29 23.8 4 5.7 0.000 ++

d. MDs by Med Group 1.23 − 0.87 − 0.229  0.99 − 1.15 − 0.612  

e. MDs by IPA 3.04 − 3.78 − 0.055  3.38 − 3.75 − 0.385  

f. MDs by Foundation 1.30 − 0.47 − 0.005 ++ 1.31 − 0.33 − 0.000 ++

Social Networking (Count and % of POs)          

a. CAPG Member 45 47.4 14 13.0 0.000 ++ 85 69.7 21 30.0 0.000 ++

b. Stakeholder Mtg 30 31.6 7 6.5 0.000 ++ 82 67.2 16 22.9 0.000 ++

Financial (Mean)            

a. rwc − − − − −  1.54 − 1.56 − 0.922  

b. rtne − − − − −  1.69 − 2.26 − 0.372  

c. ct% − − − − −  98.33 − 97.25 − 0.162  

d. % Medicaid 8.63 − 23.23 − 0.000 - - 5.84 − 35.41 − 0.000 - -

e. % No Insurance 0.65 − 1.29 − 0.241  0.57 − 1.91 − 0.086  

f. Sum % Med & % NI 9.28 − 24.52 − 0.000 - - 6.41 − 37.31 − 0.000 - -

 

++ Significant at 1% and positively correlated. 

+ Significant at 5% and positively correlated. 

- - Significant at 1% and negatively correlated. 

− not applicable / not available 
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Most of the related studies in the research literature categorize POs into medical groups and 
IPAs. Since a meaningful sub-sample of foundation model POs organizations were present in the 
study population it allowed inclusion of three PO organizational types in all aspects of this study: 
medical group, IPA and foundation. The prevalence of foundation POs in the study population 
may be a result of the long history of managed care, capitation, large hospitals systems and laws 
governing the corporate practice of medicine in California. Table 12 below compares the 
characteristics of POs in the study population by organization type.  
 

Table 12:  Characteristics of POs in the Study Population: All POs and by PO 
Organizational Structure (2007) 

                          PO Organizational Structure                                    .

      All POs (N=192)    .           IPA (N=118)      .Medical Group (N=41) Foundation (N=33).  

 
Count 

OR 
     Mean    .        %       .

Count 
OR 

     Mean    .        %       .

Count 
OR 

    Mean    .        %       .

Count 
OR 

    Mean    .       %       .
Geography (Count and % of POs) 

Urban 113     58.9 % 73     61.9 % 25     61.0 % 15   45.5 % 
Northern California 41 21.4 23 19.5 3 7.3 15 45.5 
IHA Region         

 Bay Area 18 9.4 11 9.3 2 4.9 5 15.2 
 Central Coast 9 4.7 7 5.9 0 0.0 2 6.1 
 Central Valley 13 6.8 9 7.6 2 4.9 2 6.1 
 Inland Empire 24 12.5 13 11.0 10 24.4 1 3.0 
 Los Angeles 79 41.1 54 45.8 20 48.8 5 15.2 
 Orange County 19 9.9 10 8.5 3 7.3 6 18.2 
 Sacramento 12 6.3 5 4.2 0 0.0 7 21.2 
 San Diego 18 9.4 9 7.6 4 9.8 5 15.2 
Size (Mean)                                               _ 

# MDs 408 − 454 − 296 − 384 − 
# SPECs 309 − 332 − 241 − 314 − 
# PCPs 99 − 122 − 55 − 70 − 

Relative Advantage (Mean or Count and % of POs) 
# HMO Commercial 
Patients 

27,642 − 25,574 − 29,333 − 32,937 − 

Members per MD 105 − 60 − 185 − 168 − 
Members per PCP 332 − 211 − 555 − 487 − 
Members per SPEC 205 − 99 − 413 − 326 − 
PCP per MD 0.315 − 0.312 − 0.324 − 0.313 − 
Self Reporting 96 50.0 52 44.1 18 43.9 26 78.8 

Social Networking (Count and % of POs) 
CAPG Member 106 55.2 57 48.3 21 51.2 28 84.8 
Stakeholder Meeting 98 51.0 50 42.4 20 48.8 28 84.8 

Financial (Mean) 
Reported Working 
Capital 

1.5 − 1.5 − 1.7 − 1.9 − 

Reported TNE 1.9 − 1.9 − 2.0 − 2.5 − 
Reported CT % 97.9 − 98.0 − 97.0  99.1 − 
Reported % Medicaid 16.4 − 18.5 − 14.4 − 11.1 − 
Reported % No 
Insurance 

1.0 − 0.3 − 1.6 − 3.1 − 

 

-  not applicable 
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3.4. Hypothesis 
 
Diffusion theory and prior studies of organizations that draw upon this theory provide a strong 
basis for a hypothesis testing the association between CIT innovation and PO characteristics. 
Prior studies have established an association between innovation and organizations with larger 
size, urbaneness, relative advantage, organization type, social networking and financial strength. 
This theoretical basis and prior research, including research specifically demonstrating the 
association of POs characteristics with CIT and EHR adoption, support the following hypothesis: 

 
3.4.1. Urbaneness and geographic location:  Early adaptors are more sophisticated 
than later adaptors and urbaneness, as defined by location in urban versus rural areas, is 
an indicator of higher social networking and associated with early adoption of CIT. 
Geographic areas with higher socio-economic demographics positively affect the 
resource capacity of POs and innovativeness. POs located in urban areas and areas with 
higher socio-economics will be associated with early adoption of CIT.  

   
 3.4.2.  Size of physician organization: Larger organizational size is an indicator of 

more financial and human resources; therefore, larger PO size will be associated with 
early adoption of CIT.  

 
 3.4.3. Relative advantage: POs with more patients in the population affected by P4P 

have more opportunity to receive higher bonuses. This increased “dosage” of P4P 
patients should result in higher CIT innovation by virtue of greater potential for P4P 
incentive payments. It is also anticipated that CIT use, which directly supports better data 
collection for clinical P4P domain scoring, will have higher uptake because these 
innovations leverage the potential for increased bonus incentive payments. 
 
The ratio of HMO patients to number of primary care physicians in a PO is hypothesized 
to be a particularly relevant characteristic of relative advantage. This is based upon the 
payment criteria for the IT Domain which required that either half of the primary care 
physicians in a PO demonstrate CIT use or half its HMO patients are served by primary 
care physicians demonstrating CIT use. Further, most Clinical Quality Domain measures 
were for primary care services. Therefore, POs with a high ratio of HMO patients to 
primary care physicians were best positioned to receive proportionality higher incentive 
payments relative to the investment of time and resources per primary care physician. 

 
 3.4.4. Organization type: Organizational diffusion studies both generally and 

specifically related to POs demonstrate that the type of organizational structure can be an 
indicator of early adoption. POs with more highly integrated organizational structure may 
have more financial and human resources. More highly integrated POs will be associated 
with early adoption of CIT. Foundation POs are considered most highly integrated 
followed by medical groups and IPAs.  

 
3.4.5. Social networking: Diffusion literature suggests that early adaptors have more 
social participation in networks, more change agent contact and more knowledge of 
innovations. This suggests that POs with active participation in networking organizations 
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have more opportunities to network and experience change agent contact, and therefore 
will exhibit earlier adoption. 

 
 3.4.6.  Financial Strength: Diffusion theory and literature also suggest that early 

adopting organizations have greater financial resources, although literature demonstrating 
this effect in POs is limited due to a lack of available information about the financial 
strength of POs. Nonetheless, some studies have used payer mix and other variables to 
test the association of financial characteristics of POs and early adoption of CIT. To the 
extent reliable data for financially related characteristics of POs can be collected it is 
anticipated that greater financial strength will be associated with early adoption of CIT. 

 
3.5. Statistical Methods and Analysis 
 
Multivariate regression models to test each of the four different dependent (outcome) variables 
were developed, starting with the complete set of independent variables representing the six 
categories of PO characteristics previously described.  
 
In each case, bivariate analysis was conducted to test the association, unadjusted for other 
factors, between dependent variables and each independent variable. Those independent 
variables with a statistically significant association with the dependent variable (P < .05) were 
considered for further analysis. Within each category, these remaining independent PO 
characteristic variables were selected based upon the relative strength of their bivariate results, 
practical and theoretical considerations, and correlation with other variables. Remaining 
variables were used to fit an initial regression model then tested for collinearity.  
 
Product interaction variables were developed and tested for size and organizational type when 
PO size did not hold up in regression tests for certain types of point of care CIT and EHR use.  
PO size was also tested as a categorical variable, again failing to demonstrate results different 
than a continuous PO size variable based upon number of MDs for the same types of CIT use.   
 
STATA Version 10 was used to conduct all statistical analysis in this study to test the association 
of PO characteristics to each category of dependent (outcome) variables as follows:  
 

3.5.1. PO characteristics associated with CIT use (Dependent Variable #1) 
 
This analysis of the 11 types of CIT use measured in the IHA-P4P program presented 
several challenges in developing an adequate statistical analysis, including: 
  
Comparability of disaggregated outcomes – The pace and extent of adoption of the 11 
CIT innovations varied considerably and not all of these innovations were introduced into 
the IHA-P4P measure set at the same time.  

 
Timing of adoption – If independent variables are only temporarily associated with an 
outcome the use of ordinary logit of probit analysis may be misleading or unreliable 
(253). 
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Censored observations – Observing time of adoption using cross sectional survey data 
presents limitations related to observations with uncertain outcomes. In this analysis two 
types of censored data were present. The first involves POs not reporting adoption during 
the study period. Designating these POs as non-adopters does not address the possibility 
that they will adopt at a future date or that they may have adopted, but not reported. This 
limitation is characterized as “right” censoring. 
 
A second type of censored observations includes POs reporting CIT use during the first 
year of the study, but who may actually have adopted earlier. This limitation is 
characterized as “left” censoring (254).  

 
Several different statistical methods were applied in an effort to address these challenges, 
to find the most reliable test, and to cross reference results.  To start, logistic regression 
analysis was conducted with use of each individual CIT type (yes/no) as a dependent 
variable for each year, eliminating all POs not reporting CIT adoption. The results were 
neither consistent over time nor sufficiently reliable to lend themselves to interpretation 
(regression results included in Appendix 4). This result suggested the aggregation of 
individual CIT use outcomes by developing composite scales or indices in an effort to 
generate more reliable and meaningful results. A variety of scales and indices were 
created as dependent variables to assess POs’ use of CIT and tested for reliability.  
 
The following three indices were used in the final model: 
 
Population Management CIT Index (POP-index) – a summary measure of the 3 data 
integration CIT innovations for population management in the P4P IT domain with a 
range of 0 to 3 (Hereafter referred to as Population Management CIT). This index 
included 3 types of CIT for the entire study period because the number of measures in 
this category did not change over the time of the study. 
 
Point of Care CIT Index (POC-index) – a summary measure of the 5 to 8 CIT innovations 
for point of care in the P4P IT domain with a range of 0 to 5 for 2003, 0 to 7 for 2004-
2006 and 0 to 8 for 2007, reflecting the addition of point of care capabilities and 
measures to the P4P IT domain during the study period.  
 
Total CIT Index (E-index) – a summary measure of all 8 to 11 CIT innovations in the 
P4P IT domain with a range of 0 to 8 in 2003, 0 to 10 from 2004-2006 and 0 to 11 in 
2007, reflecting the total number of CIT capabilities in the P4P IT domain present each 
year during the study period.    

 
These indices treated CIT innovations equally because each was weighted equally when 
determining eligibility for incentive payments.  Cronbach’s alpha reliability coefficients 
were computed to test internal consistency of these constructs. Results were all above 
0.70, indicating good to excellent reliability for all three constructs as reflected in Table 
13 on the next page (255). 
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Table 13: Reliability of Population Management ("Pop IT"), Point of Care ("Poc IT"), and 
All CIT ("E Index") Indices, (2003-2007) 

 Pop IT Index Poc IT Index E Index 

Year 
# of 

Variables 
in Index    

Chronbach’s 
Alpha. 

# of 
Variables 
in Index    

Chronbach’s 
Alpha. 

# of 
Variables 
in Index    

Chronbach’s 
Alpha. 

2003 3 0.7159 5 0.8453 8 0.7981 

2004 3 0.8682 7 0.8409 10 0.8742 

2005 3 0.9303 7 0.8644 10 0.8978 

2006 3 0.9578 7 0.8979 10 0.9087 

2007 3 0.9678 8 0.8921 11 0.9330 

 
Table 14 on the next page includes the adoption rates for each CIT innovation included in 
this analysis and the mean index scores for each year from 2003 through 2007.  
 
In 2003 PO IT Survey respondents demonstrated individual CIT use within the 
population management category at adoption rates ranging from 21% up to 51% with a 
mean index average of 1.1 on a scale of 3.0. By 2007 this increased to CIT adoption rates 
ranging from 90% to 98% of IT Survey respondents with a mean average of 2.8 on a 
scale of 3.0. 
 
In 2003 IT Survey respondent use of point of care CIT was lower than population 
management CIT, ranging from adoption rates of 10% up to 37% with a mean index 
average of 1.0 on a scale of 5.0. By 2007 this increased to CIT adoption rates ranging 
from 32% up to 78% with a mean index average of 4.5 on a scale of 8.0.   
 
In 2003 the use of all CIT had a mean index average of 2.1 on a scale of 8.0 increasing to 
a mean index average of 7.3 on a scale of 11.0 in 2007. 
 
Multivariate linear regression was used to test each index as a continuous dependent 
variable for each year in the study. Again, those POs not reporting CIT use during the 
study period (right censored observations) were eliminated (truncated) from the analysis. 
POs reporting CIT use during the first year of the study were included, ignoring concerns 
about POs who adopted CIT before the reporting date (left censored observations). 
 
Using these research constructs instead of individual CIT capabilities as dependent 
variables yielded results which were more consistent over time. However, some 
independent variables were only temporarily associated with the outcome, therefore the 
reliability of this approach remains questionable within the context of a probit model.     
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Table 14: Percent of PO IT Survey Respondents Reporting CIT Use in IHA-P4P  
(2003-2007) 

              2003          .             2004          .             2005          .             2006          .           2007         . 

                 Measures                 . 
# of 

    POs   . 
% of 

   POs   .
# of 

    POs   .
% of 

    POs   .
# of 

    POs   .
% of 

   POs   .
# of 

    POs   . 
% of 

    POs   . 
# of 

    POs   .
% of 

    POs   .
           

Total IT Survey Respondent 
POs 

95  112  113  130  122  

Population (“Pop”) Management  IT Activities:      

1. Actionable Report/Data 
Warehouse 

48 50.5% 88 78.6% 88 77.9% 114 87.7% 119 97.5% 

2. Computerized Registries 34 35.8% 62 55.4% 88 77.9% 116 89.2% 111 91.0% 

3. HEDIS Results 20 21.1% 78 69.6% 85 75.2% 112 86.2% 110 90.2% 

           
Pop IT Index Points Average 1.1  2.0  2.3  2.6  2.8  
           

Point of Care (“Poc”) IT Activities:          

1. Electronic  Prescribing 9 9.5% 18 16.1% 22 19.5% 35 26.9% 39 32.0% 

2. Electronic Drug Checks 9 9.5% 27 24.1% 31 27.4% 47 36.2% 52 42.6% 

3. Electronic Lab Results 35 36.8% 61 54.5% 82 72.6% 86 66.2% 96 78.7% 

4. Accessing Clinical Notes 
of Other Practitioners 

24 25.3% 48 42.9% 65 57.5% 78 60.0% 93 76.2% 

5. Physician Preventive and 
Chronic Care Reminders 

14 14.7% 27 24.1% 36 31.9% 53 40.8% 84 68.9% 

6. Accessing Clinical 
Findings such as Blood 
Pressure

1
  

− − 24 21.4% 26 23.0% 39 30.0% 57 46.7% 

7. Electronic Messaging
1
 − − 24 21.4% 57 50.4% 75 57.7% 72 59.0% 

8. Ordering Lab Tests
2
 − − − − − − − − 55 45.1% 

           

Poc IT Index Points Average - Activities 1-8         

 1.0  2.0  2.8  3.2  4.5  

E Index Points Average - Activities 1-8         

 2.1  4.1  5.1  5.8  7.3  

 
− Not available 
 
Note: Includes POs qualifying for population management and point of care IT activities. 
 

1 This activity was added in 2004. 
 

2 This activity was added in 2007. 

 
Figure 6 Figure 7 Figure 8 
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The CIT use indices dealt with limitations related to disaggregated outcome data, but did 
not effectively deal with timing of adoption because results were tested year by year 
independently. Therefore, another statistical test was conducted in an attempt to address 
timing of adoption. A continuous dependent variable index using time of adoption was 
created for each individual CIT innovation using the following scale:  
 

Year Individual CIT Adoption Reported  Index Score 
  

2003 5 
2004 4 
2005 3 
2006 2 
2007 1 
None       0 

 
A few POs submitting the IT Survey failed to report any CIT use. These POs received an 
index score of 0.  Right censored POs not reporting use were ignored (truncated) and the 
index described above was used as a dependent variable and tested with multivariate 
linear regression. This approach dealt more effectively with the timing of adoption, 
producing more consistent results, but it did not deal with the limitations of either right or 
left censored observations. 
 
In an effort to deal with both timing of adoption and censored observations within the 
same statistical test a third method was used. This again involved the use of date of 
adoption as the dependent variable, but also incorporated both left and right censored data 
into a censored normal regression model described by Lee and Waldman for use in 
diffusion of innovation studies (256). In this model, the dependent variable is scored for 
each individual CIT according to the following logic:  
 
 Left Censored:     Reported adoption in first year of study 2003         =    -1 
 Uncensored:        Reported adoption in years 2-5 of study 2004-07   =     0 
 Right Censored:  No reported use      =   +1 
 
This final method produced results generally consistent with prior methods. Considering 
its more rigorous approach in dealing with timing and both types of censored 
observations, these results were used for hypothesis testing. 

 
 3.5.2. PO characteristics associated with EHR use (Dependent Variable 2)  

 
EHR use by POs was collected in the annual PO Intentions Questionnaire beginning 
2007. These data were collected for all the POs in the IHA-P4P program with 173 POs of 
the 192 POs in the study population providing EHR use information for a 90% response 
rate.  The questionnaire asked POs to indicate EHR status according to four categories: 
(1) Fully operational; (2) Implementation underway; (3) Implementation planned, and (4) 
No implementation planned. POs responding fully operational were categorized EHR 
adopters; POs responding either implementation underway or planned were grouped into 
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the category Imminent Adopters, and POs responding no implementation planned were 
categorized as EHR Non-Adopters. The characteristics of each adopter category are 
represented in Table 15 below.  
 

Table 15: Characteristics of POs in Study Population by EHR Adoption Status (2007) 
 

                                                                      EHR                                                                   
. 

            Adopters (N=34)          .  Imminent Adopters (N=74).     Non-Adopters (N=65)      .

 
Count      

OR 
        Mean       .           %          .

Count     
OR 

        Mean       .           %          .

Count      
OR 

        Mean       .           %        .
Geography (Count and % of POs) 

Urban 18        52.9  % 39        52.7  % 46      70.8  % 
Northern California 14 41.2 20 27.0 4 6.2 
IHA Region       

 Bay Area 7 20.6 10 13.5 1 1.5 
 Central Coast 0 0.0 6 8.1 2 3.1 
 Central Valley 2 5.9 5 6.8 3 4.6 
 Inland Empire 4 11.8 10 13.5 5 7.7 
 Los Angeles 6 17.6 28 37.8 38 58.5 
 Orange County 4 11.8 5 6.8 7 10.8 
 Sacramento 6 17.6 4 5.4 2 3.1 
 San Diego 5 14.7 6 8.1 7 10.8 
Size (Mean) 

# MDs 390 − 399 − 482 − 
# SPECs 290 − 293 − 381 − 
# PCPs 100 − 106 − 101 − 

Organizational Structure (Count and % of POs) 
Medical Group 14 41.2 15 20.3 5 7.7 
IPA 6 17.6 48 64.9 54 83.1 
Foundation 14 41.2 11 14.9 6 9.2 

Relative Advantage (Mean or Count and % of POs) 
# HMO Commercial 
Patients 

53,002 − 34,046 − 14,207 − 

Members per MD 239 − 108 − 54 − 
Members per PCP 620 − 363 − 211 − 
Members per SPEC 507 − 175 − 122 − 
PCP per MD 0.379 − 0.293 − 0.287 − 
Self Reporting 27 79.4 50 67.6 19 29.2 

Social Networking (Count and % of POs) 
CAPG Member 26 76.5 48 64.9 27 41.5 
Stakeholder Meeting 26 76.5 41 55.4 28 43.1 

Financial (Mean) 
Reported Working 
Capital 

1.5 − 1.6 − 1.4 − 

Reported TNE 1.5 − 1.8 − 2.0 − 
Reported CT % 98.8 − 97.8 − 97.8  
Reported % Medicaid 6.7 − 6.4 − 24.8 − 
Reported % No 
Insurance 

1.5 − 0.5 − 0.8 − 

 

−    not applicable 
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The entire PO study dataset was used in this analysis, but the data were still subject to the 
limitations of both right and left uncensored observations. Because survey results were 
limited to a single point in time (2007) the data did not lend themselves to analysis by 
censored regression, therefore the analysis involved use of logistic regression. 
    

 3.5.3. PO characteristics associated with response to direct P4P financial 
incentives (Dependent Variable #3)  

 
As described earlier, POs were required to complete a mandatory annual IT Survey to be 
eligible for incentive payments for CIT use. This survey served no other purpose. IT 
Survey response (yes/no) was selected as a dependent variable to test how POs with 
different characteristics respond to the stimulus created by direct financial incentives for 
CIT use only. 
 

All POs were eligible to earn direct financial incentives for CIT use. Therefore, all POs in 
the study population were included in this analysis, with each designated a responder or 
non-responder. No censored observations exist in this dataset that includes the entire five-
year study period. Bivariate results using comparison of means and proportions between 
responders and non-responders are included previously in Table 11 on page 49. 
 
Logistic regression was used to test PO characteristics associated with response to direct 
financial incentives for CIT in 2003 and 2007, but inconsistent results over time made 
interpretation of the results difficult.  Therefore, a second statistical test using linear 
regression was conducted to cross reference these results and incorporate time into the 
analysis.  In this case, the time of initial IT survey response was used to create a time 
index with no IT survey response = 0, first year IT survey response (2003) = 5, second 
year (2004) = 4, third year (2005) = 3, fourth year (2006) = 2 and fifth year (2007) = 1.  
This index was used as a continuous dependent variable in a linear regression model 
including the same independent variables used in the first test.   
 
3.5.4. PO characteristics associated with response to indirect P4P financial 

incentives (Dependent Variable #4) 
 
As described previously, POs in the IHA-P4P program had the option either to rely on 
health plan administrative data to determine PO performance for Clinical Quality Domain 
measures or to self-report their own data from internal electronic sources. Certain CIT 
innovations included in the IT Domain can enhance clinical performance and electronic 
data collection, thereby improving clinical quality measure scores and the incentive 
bonus potential for this domain. Therefore, self-reporting was used as a dependent 
variable to test CIT use as an enabler, both to self-reporting and indirectly to the stimulus 
presented by incentives for PO performance in the Clinical Quality Domain.  
 

All POs were eligible to self-report; therefore, all POs in the study population were 
included in this analysis, with each designated as a self-reporter or non-self-reporter. No 
censored observations exist in this dataset, which includes the entire five-year study 



60 

period. Bivariate results using comparison of means and proportions between responders 
and non-responders are also included in Table 16.  

 
Table 16:  Bivariate Analysis of the Characteristics of POs Associated with Self-Reporting 
CIT, (2003 and 2007)  

 
                                    2003                                      
.                                      2007                                .

PO Characteristics 
Self-Reporters    

(       (N=52)          . 
Non-Self-Reporters 

         (N=151)             . 
Self-Reporters   

(      (N=96)         . 
Non-Self-Reporters 

           (N=70)             . 

 
Count 

OR 
    Mean.       %     .

Count 
OR 

    Mean.       %     .     P-Value     . 

Count 
OR 

    Mean.       %     .

Count 
OR 

    Mean.       %     .  P-Value    .

Geography (Count and % of POs)           

1. Urban 28 53.8 % 91 60.3 % 0.427  45 46.9 % 68 70.8 % 0.001 * *

2. Northern California 16 30.8 26 17.2 0.062  29 30.2 12 12.5 0.003 * *

3. IHA Region             

 Bay Area 10 19.2 7 4.6 0.014 * 15 15.6 3 3.1 0.003 * *

 Central Coast 3 5.8 7 4.6 0.759  8 8.3 1 1.0 0.017 * 

 Central Valley 4 7.7 8 5.3 0.566  6 6.3 7 7.3 0.775  

 Inland Empire 2 3.8 25 16.6 0.002 * * 10 10.4 14 14.6 0.385  

 Los Angeles 14 26.9 71 47.0 0.008 * * 25 26.0 54 56.3 0.000 * *

 Orange County 7 13.5 12 7.9 0.298  10 10.4 9 9.4 0.810  

 Sacramento 4 7.7 11 7.3 0.925  9 9.4 3 3.1 0.075  

 San Diego 8 15.4 10 6.6 0.112  13 13.5 5 5.2 0.048 * 

Size (Mean)             

# MDs 513 -- 276 -- 0.002 * * 409 -- 407 -- 0.981  

# SPECs 378 -- 196 -- 0.004 * * 306 -- 313 -- 0.917  

# PCPs 135 -- 80 -- 0.006 * * 103 -- 95 -- 0.558  

Organizational Structure (Count and % of POs)         

Medical Group 15 28.8 28 18.5 0.150  18 18.8 23 24.0 0.381  

IPA 19 36.5 109 72.2 0.000 * * 52 54.2 66 68.8 0.038 * 

Foundation 18 34.6 14 9.3 0.001 * * 26 27.1 7 7.3 0.000 * *

Relative Advantage (Mean or Count and % of POs)          
# HMO Commercial 
Patients 

63,414 -- 20,511 -- 0.000 * * 42,620 -- 12,664 -- 0.000 * *

Members per MD 225 -- 104 -- 0.000 * * 162 -- 49 -- 0.000 * *

Members per PCP 661 -- 321 -- 0.000 * * 481 -- 183 -- 0.000 * *

Members per SPEC 538 -- 190 -- 0.011 * 309 -- 102 -- 0.000 * *

PCP per MD 0.344 -- 0.334 -- 0.744  0.328 -- 0.301 -- 0.277  

Social Networking (Count and % of POs)          

CAPG Member 30 57.7 29 19.2 0.000 * * 73 76.0 33 34.4 0.000 * *

Stakeholder Mtg 19 36.5 18 11.9 0.001 * * 69 71.9 29 30.2 0.000 * *

Financial (Mean)            
Reported Working 
Capital 

-- -- -- -- --  1.4 -- 1.7 -- 0.166  

Reported TNE -- -- -- -- --  1.5 -- 2.3 -- 0.166  

Reported CT% -- -- -- -- --  98.4 -- 97.4 -- 0.119  

Reported % Medicaid 2.4 -- 21.0 -- 0.000 * * 3.6 -- 29.4 -- 0.000 * *
Reported % No 
Insurance 

0.8 -- 1.0 -- 0.595  0.6 -- 1.5 -- 0.155  

 

* * Significant at 1%     

  *     Significant at 5%         

 --     Not Applicable 
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The population management category of CIT is considered especially helpful in 
improving clinical performance and collecting data to document this performance for 
self-reporting POs. These CIT types include: actionable reports/data warehouse, 
electronic patient registry and electronic collection of HEDIS. This is evidenced by the 
percent of POs both self-reporting clinical results and reporting use of population 
management CIT, which ranged from 81% in 2003 to 94% in 2007, as reflected in Table 
17 below.   
 

Table 17: Number of POs in Study Population Self-Reporting Clinical Results (Self-
Reporting Status) and with Population Management CIT (2003-2007) 
 2003 2004 2005 2006 2007 

# POs in Study 
 
  203     

     
   206 

      
     199 

    
    198 

     
    192 

# POs Self-Reporting 
 
   52      

     
     78 

        
       90 

      
      94 

       
      96 

# POs with Population Management CIT  
 
   55 

       
     97 

      
     100 

    
     121 

     
    119 

# POs Self-Reporting and Population 
Management CIT 

    
   42 

       
      74 

       
       84 

       
       86 

       
      90 

%POs Self-Reporting and Population 
Management CIT 

 
80.8%

   
   94.9% 

     
    93.3% 
 

    
   92.5% 

   
93.8% 

 
Two statistical tests, consistent with the approach previously described to test the 
response to direct incentives, were also used in this analysis. First, logistic regression was 
used to test self-reporting clinical quality scores as a dichotomous dependent variable for 
2003 and also for 2007. Again this approach yielded results inconsistent over time. 
Therefore, a second test was conducted using time index base upon initial time of self-
reporting with no self-reporting = 0, first year self-reporting (2003) = 5, second year 
(2004) = 4, third year (2005) = 3, fourth year (2006) = 2 and fifth year (2007) = 1.  This 
index was used as a continuous dependent variable in a linear regression model using the 
same independent variables used in previous tests with the addition of the population 
management CIT use index (Pop Index) and the point of care CIT use index (Poc Index).  
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3.6. Results 
 

Multiple statistical methods described in the prior section were used to test each of the four 
dependent variables and to cross reference and determine final results. In this section, the results 
for each of the three statistical tests used to determine PO characteristics associated with CIT use 
(Dependent Variable #1) are described.  However, only the final statistical test used to determine 
results for EHR use along with direct and indirect incentives is described. 
 

3.6.1. PO Characteristics Associated with CIT Use (Dependent Variable #1) 
 
Multivariate linear regression analysis was used to test the association of PO 
characteristics with the early use of different CIT innovations using three indices 
previously described reflecting the two categories of CIT (Pop Index and Poc Index) 
included in the IHA-P4P measure set and all CIT (E Index). Each index was tested for 
both 2003 and 2007.  

 
3.6.1.1. Population Management CIT Use (Pop Index) 

 
Results for the 2003 population management index (POP Index) indicate that 
northern California location, larger PO size based upon number of MDs and 
higher HMO member patients per primary care physician (PCP) are associated 
with use of population management CIT innovations when adjusted for other 
factors. Organizational structure and CAPG membership as a measure of social 
networking were not associated with population management CIT use (Table 18).  

 
Table 18: Characteristics of POs Associated with Use of Population Management CIT  
(“Pop Index”), (2003 and 2007) 

                               2003                                .                            2007                              .

 
    Coefficient    .

Standard
         Error             P-Value    .    Coefficient    .

Standard 
        Error             P-Value. 

Constant (1.313)  0.737 0.078 2.144  0.423 0.000 

Geography          

North 0.664 ++ 0.231 0.005 (0.030)  0.137 0.826 
Size         

Log # MDs 0.308 ++ 0.115 0.009 0.029  0.063 0.640 
Relative Advantage         

Members per PCP 0.001 + 0.000 0.015 0.000  0.000 0.288 
Organizational Structure        

IPA  0.051  0.294 0.862 0.229  0.190 0.230 
MG (Reference)         
Foundation (0.340)  0.289 0.242 0.165  0.190 0.386 

Social Networking         
CAPG Membership 0.264  0.238 0.272 0.247  0.135 0.070 

Financial         
Medicaid (0.007)  0.006 0.242 0.004  0.005 0.386 

R-squared 0.280 0.053 
 

++ Significant at 1% and positively correlated. 
+ Significant at 5% and positively correlated. 
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These results did not hold beyond 2003 with the Adjusted R-squared statistic 
(explained variance) diminishing from 0.280 in 2003 to 0.053 in 2007, 
presumably because the take-up of CIT in this category was so rapid. This 
apparent ceiling effect appears to result from the combination of rapid take up of 
these CIT capabilities by POs responding to the IT Survey and absence of 
censored observations in the analysis.  

 
The average percent take up of population index CIT capabilities in the first 
measurement year 2003 equaled 36% of IT Survey respondents. Considering the 
Rogers adaptor categories these results include Innovators (2.5%), plus Early 
Adaptors (13.5%) plus more than half of the Early Majority adopter category. 
Therefore, it is impossible to clearly distinguish differences between those POs 
considered early adopters and later adopters.  

 
By the second year (2004) the average percent use across the three CITs within 
this index was 67.9 % or a mean index average of 2.1 on a scale of 3.0. At this 
point, all Innovators, Early Adaptors, Early Majority and more than half of POs in 
the Late Majority category are included in POs adopting CIT use.   This reveals 
the limitation of capturing CIT use data for only those POs responding to the IT 
Survey. By 2007 CIT use in this category ranged from adoption rates of 90.2% to 
97.5% of IT Survey respondents, a mean index average of 2.8 on a scale of 3.0, 
effectively universal adoption. 

 
Although results for 2003 indicate that northern geography, larger PO size and 
greater relative advantage indicate earlier adoption; this is not sufficient for 
hypothesis testing for the Innovator and Early Adaptors categories. It is unclear to 
what extent this rapid uptake reflects the limitations of censored observations 
captured in the initial reporting year. Alternatively, it may indicate a strong 
response to the utility of these CIT innovations to help POs capture and report 
clinical results to leverage incentive opportunities. 

 
3.6.1.2. Point of Care CIT Use (“Poc Index”) 

 
Results for the 2003 point of care index (POC Index) indicate that northern 
California location and relative advantage are associated with use of point of care 
CIT innovations when adjusted for other factors. The results also indicate that 
IPA organization is negatively associated with use of these same CIT capabilities. 
PO size and CAPG membership as a measure of social networking were not 
associated with point of care CIT use (Table 19 on next page).  

 
The adjusted R-squared statistic (explained variance) equaled 0.439 in 2003 
dropping to 0.220 in 2007, indicating the predictive power of the regression 
model had again diminished; however, relative advantage measured by HMO 
members per PCP still demonstrated a significant association with point of care 
CIT use in 2007 and northern geographic location was only slightly outside the 
statistically significant range (p = 0.052).  
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Point of care CIT use averaged 19% in 2003 compared to the combined percent 
threshold for both the Innovator and Early Adaptors categories at 16% adoption. 
These results suggest that northern geographic location and relative advantage are 
associated with early adoption of point of care CIT capabilities. It further suggests 
that IPA organizational structure as compared to medical group structure is 
negatively associated with use of these same CIT capabilities.  

 
By 2007 point of care use had reached 56%, which again well exceeded 
categories representing early adoption. Therefore, these results are not useful for 
determining PO characteristics associated with early CIT use.    

  
Table 19: Characteristics of POs Associated with Use of Point of Care CIT (“Poc Index”), 
(2003 and 2007) 

                                2003                                .                              2007                              .

 
    Coefficient    .

Standard
         Error            P-Value    .     Coefficient    .

Standard 
        Error        .   P-Value. 

Constant 1.046  0.926 0.262 3.744  1.399 0.009 

Geography          

North 1.048 ++ 0.291 0.001 0.889  0.453 0.052 
Size         

Log # MDs (0.094)  0.145 0.517 (0.034)  0.207 0.868 
Relative Advantage         

Members per PCP 0.001 + 0.000 0.027 0.002 + 0.001 0.010 
Organizational Structure        

IPA  (0.833) - 0.369 0.026 (0.377)  0.627 0.549 
MG (Reference)         
Foundation 0.623  0.363 0.090 0.859  0.627 0.173 

Social Networking         
CAPG Membership (0.133)  0.299 0.657 (0.168)  0.446 0.707 

Financial         
Medicaid 0.002  0.008 0.796 (0.016)  0.017 0.333 

R-squared 0.439 0.220 

 
++ Significant at 1% and positively correlated. 
+ Significant at 5% and positively correlated. 
 

The slower uptake of point of care CIT compared to population management CIT 
may also reflect the higher degree of difficulty in implementing these 
technologies or the preference for population management CIT to enable better 
clinical scores.  The later uptake of point of care CIT by IPA POs may indicate a 
lesser capacity to implement point of care technology in less structured PO 
practice settings. The association of northern California location may be a 
confounding factor of higher payment rates and/or an environment distinguished 
by more technology. 
 
3.6.1.3. All CIT Use (E Index) 

 
This index includes all CIT innovations incorporating population management 
CIT with point of care CIT use.  Since each CIT type is weighted equally the 
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higher proportion of point of care CIT types may overweight the effect of point of 
care CIT use in regression results.  
 
In 2003, PO characteristics associated with all CIT use included northern 
California location and relative advantage measured by HMO members per 
primary care physician. At this point in time, average CIT use was 26% and well 
exceeded the combined Innovator and Early Adaptors categories.   
 
By 2007 the average adoption rate for all CIT was about 60%, well exceeding the 
limit of early and majority adaptor categories. Only HMO members per PCP 
demonstrated a significant association with CIT use in 2007.  

 
Table 20: Characteristics of POs Associated with Use of All CITs (“E Index”), 
(2003 and 2007) 

                                2003                                .                                2007                              .

 
    Coefficient    .

Standard
         Error            P-Value    .     Coefficient    .

Standard 
         Error            P-Value    

Constant (0.267)  1.183 0.822 5.888  1.580 0.000 

Geography          

North 1.713 ++ 0.371 0.000 0.859  0.512 0.096 
Size         

Log # MDs 0.214  0.185 0.251 (0.005)  0.234 0.983 
Relative Advantage         

Members per PCP 0.002 ++ 0.001 0.001 0.002 + 0.001 0.010 
Organizational Structure        

IPA  (0.782)  0.471 0.101 (0.148)  0.709 0.835 
MG (Reference)         
Foundation 0.283  0.464 0.544 1.024  0.708 0.151 

Social Networking         
CAPG Membership 0.130  0.383 0.735 0.079  0.504 0.875 

Financial         
Medicaid (0.005)  0.010 0.597 (0.012)  0.019 0.532 

R-squared 0.449 0.191 

 
++ Significant at 1% and positively correlated. 
+ Significant at 5% and positively correlated. 
 

Overall, the results for these indices, with the exception of the point of care index 
test results, do not provide reliable insight into the PO characteristics associated 
with early adoption of CIT. On the other hand, these results do not appear to 
dispute the hypotheses offered, with the exception of the expected association of 
PO size and early adoption of all CIT by POs.   

 
3.6.2. Time Index Linear Regression (Dependent Variable #1 continued) 

  
Testing the use of CIT at discrete points in time did not effectively test for PO 
characteristics associated with early adoption. Another method to test earlier adoption 
involved development of a continuous dependent variable index using time of adoption. 
The index created for each individual CIT innovation was described in section 3.5.1. 
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Right censored observations (POs not reporting use) were truncated and left censored 
observations included in the analysis. Linear regression was used to test the association of 
PO characteristics with the use of each type of CIT individually, with the exception of 
electronic lab ordering, which was added to the IHA-P4P measure set in 2007, and 
excluded because its observation was limited to a single point in time.   
 
The results of each of the three individual population management CIT capabilities are 
included in Table 21 below.  

 
Table 21: Time Index Linear Regression Results for Population Management CIT  
(2003-2007) 
 

                    Report                .                 Registry                                  HEDIS              

 
Regression 

     Coefficient / SE    .P-Value
Regression

     Coefficient / SE    .P-Value
Regression

     Coefficient / SE    .P-Value
Constant (0.047) / 0.898  0.958 (0.419) / 0.848  0.622 (0.444) / 0.870  0.611 

Geography        

North 0.593 / 0.291 + 0.044 0.982 / 0.275 ++ 0.001 1.049 / 0.282 ++ 0.000 
Size       

Log # MDs 0.303 / 0.133 + 0.024 0.323 / 0.125 + 0.011 0.363 / 0.129 ++ 0.006 
Relative Advantage       

Members per PCP 0.002 / 0.001 ++ 0.001 0.002 / 0.001 ++ 0.001 0.002 / 0.001 ++ 0.001 
Organizational Structure      

IPA  0.601 / 0.402  0.138 0.433 / 0.380  0.257 0.004 / 0.390  0.992 
MG (reference)       
Foundation 0.271 / 0.402  0.503 0.286 / 0.380  0.454 (0.141) / 0.390  0.719 

Social Networking       
CAPG Membership 0.748 / 0.286 + 0.010 0.775 / 0.271 ++ 0.005 0.586 / 0.278 + 0.037 

Financial       
Medicaid (0.022) / 0.011 − 0.042 (0.017) / 0.010  0.089 (0.011) / 0.010  0.268 

R-squared 0.283 0.330 0.290 
 

++ Significant at 1% and positively correlated. 
+ Significant at 5% and positively correlated. 
− Significant at 5% and negatively correlated. 

 
These results are largely consistent with those hypothesized, indicating that northern 
location, larger PO size, higher relative advantage and social networking were associated 
with earlier use of each type of population management CIT.  Organizational structure 
was not associated with the earlier use of any of these CIT capabilities and higher 
Medicaid patient mix was negatively associated with its use.  
 
The same method was applied to all point of care CIT capabilities, except e-lab ordering,  
because its introduction in 2007 did not allow any comparison over time.  The results for 
the remaining seven point of care CIT capabilities are included in Table 22 on the next 
page. 



 

Table 22: Time Index Linear Regression Results for Point of Care CIT (2003-2007) 
 

                              ERX                       .                          ERXCHK                    .                           ELAB                       .                        ENOTES                   .

 
             Regression 
          Coefficient /SE        P-Value  .

              Regression 
          Coefficient /SE         P-Value  

            Regression 
         Coefficient /SE          P-Value  

            Regression 
         Coefficient /SE       P-Value  .

Constant (0.192) / 0.961  0.842 0.900 / 1.079  0.406 1.854 / 1.055  0.081 2.103 / 0.976  0.033 

Geography          

North 1.198 / 0.312 ++ 0.000 0.777 / 0.350 + 0.028 0.686 / 0.342 + 0.047 0.739 / 0.316 + 0.021 
Size         

Log # MDs 0.064 / 0.142  0.652 (0.016) / 0.160  0.921 (0.026) / 0.156  0.870 (0.226) / 0.144  0.121 
Relative Advantage         

Members per PCP 0.002 / 0.001 ++ 0.000 0.002 / 0.001 ++ 0.003 0.002 / 0.001 ++ 0.003 0.003 / 0.001 ++ 0.000 
Organizational Structure        

IPA  (0.479) / 0.431  0.269 (0.541) / 0.484  0.265 (0.307) / 0.473  0.517 0.482 / 0.438  0.913 
MG (reference)         
Foundation 0.304 / 0.431  0.482 0.181 / 0.483  0.709 0.876 / 0.473  0.067 0.974 / 0.437 + 0.028 

Social Networking         
CAPG Membership (0.226) / 0.307  0.463 (0.146) / 0.344  0.672 0.396 / 0.337  0.243 0.393 / 0.311  0.210 

Financial         
Medicaid (0.006) / 0.011  0.580 (0.016) / 0.013  0.223 (0.017) / 0.012  0.172 (0.009) / 0.012  0.440 

R-squared 0.320 0.242 0.322 0.393 

 
                         EREMIND                   .                      EFINDINGS                   .                   EMESSAGING                 
             Regression 

         Coefficient /SE       .   P-Value  .
            Regression 
         Coefficient /SE       .   P-Value  

            Regression 
         Coefficient /SE       .  P-Value   

Constant 2.108 / 1.100  0.058 (0.450) / 0.837  0.592 0.152 / 0.936  0.871 
Geography        

North 0.690 / 0.357  0.055 0.965 / 0.271 ++ 0.001 0.447 / 0.303  0.144 
Size       

Log # MDs (0.090) / 0.163  0.582 0.110 / 0.124  0.377 0.218 / 0.138  0.119 
Relative Advantage       

Members per PCP 0.001 / 0.001  0.354 0.002 / 0.001 ++ 0.000 0.001 / 0.001  0.056 
Organizational Structure      

IPA  (0.628) / 0.493  0.205 (0.277) / 0.375  0.463 (0.562) / 0.420  0.183 
MG (reference)       
Foundation (0.846) / 0.493  0.089 0.619 / 0.375  0.102 0.514 / 0.419  0.223 

Social Networking       
CAPG Membership 0.443 / 0.351  0.210 (0.113) / 0.267  0.673 0.298 / 0.299  0.321 

Financial       
Medicaid (0.001) / 0.013  0.961 (0.014) / 0.010  0.147 (0.013) / 0.011  0.252 

R-squared 0.097 0.401 0.240 

++ Significant at 1% and 
positively correlated. 
 
+ Significant at 5% and 
positively correlated. 
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The time index linear regression results for point of care technology included in Table 22 
indicate that for 5 of 7 point of care CIT types northern location and relative advantage 
are associated with point of care CIT use. A foundation organizational structure was 
associated with one of these CIT uses (access to electronic clinical notes).   
 
These results using time index dependent linear regression are generally consistent with 
the prior statistical tests. One exception is the addition of social networking to PO 
characteristics associated (consistently) with population management CIT use.  This 
method is more effective in incorporating the relative timing of adoption, but does not 
address limitations of censored observations.   

 
3.6.3. Censored Regression Analysis (Dependent Variable #1 continued) 

 
In an effort to address both censored observations and timing a third and final method 
was used to test PO characteristics associated with CIT use. This was a censored 
regression analysis described previously in section 3.5.1 testing each CIT capability 
individually. The results of these tests are again presented by population management and 
point of care technology categories.  

 
The results for the three population management CIT types are included in Table 23 
below and results for seven point of care CIT types are included in Table 24 on the next 
page. Electronic lab order results were not included because of reported use in 2007 only. 

 
Table 23:  Censored Regression Results for Population Management CIT (2003-2007) 

                    Report               .                 Registry                                  HEDIS               

 
Regression 

     Coefficient / SE    .P-Value
Regression

     Coefficient / SE    .P-Value
Regression

     Coefficient / SE    .P-Value
Constant 11.283 / 1.695  0.000 10.849 / 1.393  0.000 8.809 / 1.316  0.000 

Geography        

North (1.235) / 0.623 + 0.049 (1.681) / 0.512 ++ 0.001 (1.530) / 0.500 ++ 0.003 
Size       

Log # MDs (0.891) / 0.272 ++ 0.001 (0.916) / 0.226 ++ 0.000 (0.648) / 0.215 ++ 0.003 
Relative Advantage       

Members per PCP (0.006) / 0.001 ++ 0.000 (0.004) / 0.001 ++ 0.000 (0.004) / 0.001 ++ 0.000 
Organizational Structure      

IPA  (1.732) / 0.757 + 0.023 (1.103) / 0.613  0.074 (0.529) / 0.593  0.374 
MG (reference)       
Foundation (1.013) / 0.845  0.232 (1.019) / 0.691  0.142 0.022 / 0.659  0.974 

Social Networking       
CAPG Membership (1.461) / 0.535 ++ 0.007 (1.076) / 0.439 + 0.015 (0.474) / 0.445  0.288 

Financial       
Medicaid 0.018 / 0.011  0.101 0.026 / 0.010 - - 0.008 0.015 / 0.009  0.108 

Sigma 2.901 / 0.244 2.412 / 0.195 2.445 / 0.187 
    

 
44 left-censored 
92 uncensored 
52 right-censored 

34 left-censored 
98 uncensored 
56 right-censored 

18 left-censored 
108 uncensored 
62 right-censored 

 
++ Significant at 1% and positively correlated.  - - Significant at 1% and negatively correlated. 
+ Significant at 5% and positively correlated. 
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Table 24: Censored Regression Results for Point of Care CIT (2003-2007) 
 

                   ERX              .                ERXCHK                              ELAB              .                ENOTES            

 
      Regression 
  Coefficient /SE   

P- 
Value 

     Regression 
  Coefficient /SE .

P- 
Value 

     Regression 
  Coefficient /SE  .

P- 
Value 

     Regression 
  Coefficient /SE  

P- 
Value 

Constant 13.550 / 2.995  0.000 8.763 / 2.202  0.000 10.139 / 1.810  0.000 8.198 / 1.462  0.000
Geography          

North (4.900) / 1.135 ++ 0.000 (2.379) / 0.810 ++ 0.004 (1.615) / 0.659  0.015 (1.504) / 0.541 ++ 0.006
Size         

Log # MDs (0.532) / 0.446  0.234 (0.135) / 0.359  0.707 (0.604) / 0.284 + 0.035 (0.158) / 0.241  0.513
Relative Advantage         

Members per PCP (0.008) / 0.002 ++ 0.000 (0.005) / 0.001 ++ 0.000 (0.006) / 0.001 ++ 0.000 (0.006) / 0.001 ++ 0.000
Organizational Structure        

IPA  2.083 / 1.269  0.103 1.156 / 1.009  0.253 (0.242) / 0.812  0.766 (0.827) / 0.701  0.240
MG (reference)         
Foundation (0.602) / 1.194  0.615 (1.169) / 1.027  0.256 (2.855) / 0.933 + 0.003 (2.803) / 0.779 ++ 0.000

Social Networking         
CAPG Membership 0.798 / 1.015  0.433 (0.318) / 0.795  0.690 (0.873) / 0.582  0.135 (0.871) / 0.495  0.080

Financial         
Medicaid 0.043 / 0.037  0.251 0.066 / 0.030 − 0.029 0.044 / 0.016 - - 0.006 0.038 / 0.014 - - 0.006

Sigma 3.688 / 0.526 3.417 / 0.395 3.014 / 0.286 2.555 / 0.230 
     

 
9 left-censored 
35 uncensored 
144 right-censored 

9 left-censored 
52 uncensored 
127 right-censored 

34 left-censored 
74 uncensored 
80 right-censored 

23 left-censored 
80 uncensored 
85 right-censored 

 
                EREMIND                       EFINDINGS                    EMESSAGING         
       Regression 

   Coefficient /SE  
P- 
Value 

      Regression 
   Coefficient /SE  

P- 
Value 

      Regression 
   Coefficient /SE  

P- 
Value 

Constant 7.610 / 1.566  0.000 12.284 / 2.302  0.000 11.414 / 1.803  0.000 

Geography        

North (1.201) / 0.586 ++ 0.042 (2.906) / 0.788 ++ 0.000 (1.520) / 0.635 + 0.018 
Size       

Log # MDs (0.359) / 0.254  0.160 (0.575) / 0.358  0.110 (0.845) / 0.289 ++ 0.004 
Relative Advantage       

Members per PCP (0.002) / 0.001 ++ 0.024 (0.007) / 0.001 ++ 0.000 (0.004) / 0.001 ++ 0.001 
Organizational Structure      

IPA  0.390 / 0.704  0.580 0.390 / 0.999  0.697 0.391 / 0.778  0.615 
MG (reference)       
Foundation 0.173 / 0.771  0.823 (2.572) / 1.039 + 0.014 (1.389) / 0.828  0.095 

Social Networking       
CAPG Membership (0.961) / 0.527  0.070 (0.363) / 0.753  0.630 (1.081) / 0.585  0.066 

Financial       
Medicaid 0.344 / 0.013 - - 0.009 0.103 / 0.044 − 0.019 0.048 / 0.017 - - 0.006 

Sigma 2.755 / 0.243 3.114 / 0.409 2.820 / 0.298 
    

 13 left-censored 
84 uncensored 
91 right-censored 

23 left-censored 
42 uncensored 
123 right-censored 

22 left-censored 
63 uncensored 
103 right-censored 

 
 
++ Significant at 1% and positively correlated. 
+ Significant at 5% and positively correlated. 
- - Significant at 1% and negatively correlated. 
− Significant at 5% and negatively correlated. 
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The results of censored regression analysis for population management CIT in the 
previous Table 23 again indicate a significant association of northern location, larger PO 
size, and relative advantage with earlier adoption of all population management CIT 
types.  It further demonstrates the positive association of IHA organization type and 
social networking (CAPG) with one and two population CIT type(s) respectively and the 
negative association of Medicaid patients with the use of one population management 
CIT type.  
 
The results of censored regression analysis for point of care CIT in the previous Table 24 
indicate a positive association of northern location and relative advantage with five of 
seven CIT types. These results are consistent with those in the time dependent linear 
regression analysis.   
 
A positive association between foundation organizational type and the use of three point 
of care CIT types is observed. This compares with this same association observed for 
only one point of care CIT type using time dependent linear regression.  
 
Censored regression results indicate a negative association between larger Medicaid 
patient mix and the use of six of seven point of care CIT types. This result was not 
observed in prior statistical tests and may reflect inclusion of all POs in the study 
population in this test. The POs not responding to the IT Survey were truncated from 
prior tests, excluding a large proportion of those POs reporting Medicaid patients.    
 
The censored regression results are considered the most reliable for hypothesis testing 
because they deal with both timing of adoption and censored observations.  These results 
indicate that geographic location and greater relative advantage of POs are associated 
with earlier CIT adoption for both population management and point of care CIT.  
 
Larger PO size is associated with earlier use of population management CIT, but not use 
of point of care CIT. Conversely, more highly integrated organizational structure is 
associated with point of care technology, but not population management technology. 
This may also explain why interaction variables incorporating size and organizational 
type did not demonstrate significant association with CIT use. It may also suggest that 
population management CIT is more easily adopted and less dependent on the technical 
resources present in POs with a more highly integrated organizational structure. Its more 
rapid adoption may also be in response to its utility in capturing clinical data to support 
better clinical scores and incentive earning opportunities.  
 
Higher Medicaid patient mix was not associated with use of population management CIT, 
and negatively associated with point of care technology use. This may again reflect more 
significant financial resource barriers to use of point of care technology or lower utility 
for improving clinical performance scores.  

 

3.6.4. PO characteristics associated with EHR use (Dependent Variable #2) 
 

Multivariate logistic regression analysis was used to measure the association of PO 
characteristics with EHR adoption, Imminent EHR adoption and Non-EHR adoption 
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adopter categories. The entire study population was used in this analysis. EHR use was 
associated with northern California location, HMO members per PCP and more highly 
structured organizations, including both Medical Group and Foundation, as compared to 
IPA as the reference category (Table 25 below).  
 
POs with a northern California location were 10.3 times (CI: 2.88 – 36.76 times) more 
likely to report EHR use than POs with a southern California location; POs organized as 
medical groups were 10.8 times (CI: 2.21 – 52.96 times) more likely, and POs organized 
as foundations were 6.8 times (CI: 1.69 – 27.66 times) more likely to report EHR use 
than POs organized as IPAs. 
 
Larger PO size, social networking and Medicaid patient mix were not associated with 
EHR use.  
 
EHR use was reported by 19.7% of POs in 2007, which is slightly larger than the 
combined percent of Innovator and Early Adopter categories (16%). Therefore, the 
dataset set presents a fairly reliable test of early adopters.  

 

Table 25: Characteristics of POs Associated with Use of EHRs  
(EHR Adopters), 2007 

                                     2007                                   . 

 
       Odds Ratio      .

Confidence 
          Interval         .   P-Value 

     

Geography      

North 10.292 ++ 2.882 - 36.756 0.000 

Size     

Log # MDs 1.278  0.755 - 2.164 0.361 

Relative Advantage     

Members per PCP 1.003 ++ 1.001 - 1.005 0.002 

Organizational Structure    

IPA (Reference)     

MG 10.836 ++ 2.217 - 52.959 0.003 

Foundation 6.833 ++ 1.688 - 27.659 0.007 

Social Networking     

CAPG Membership 0.992  0.273 - 3.609 0.991 

Financial     

Medicaid 1.008  0.973 - 1.043 0.674 

Pseudo R-squared 0.372 

 
++ Significant at 1% and positively correlated. 

 
The results included in Table 26 on the next page for the Imminent EHR adoption 
category were unremarkable, with only a small percent of the Medicaid payer mix 
demonstrating a significant (negative) association with imminent EHR use.  
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Table 26: Characteristics of POs Associated with the Imminent 
Use of EHRs (Imminent EHR Adopters), 2007 

                               2007                              .

 
    Odds Ratio   .

Confidence
       Interval          P-Value    . 

     

Geography      

North 1.431  0.634 - 3.224 0.388 
Size     

Log # MDs 0.930  0.649 - 1.333 0.692 
Relative Advantage     

Members per PCP 0.999  0.998 - 1.009 0.431 
Organizational Structure    

IPA (Reference)     
MG 0.954  0.337 - 2.699 0.929 
Foundation 0.530  0.192 - 1.465 0.221 

Social Networking     
CAPG Membership 1.476  0.705 - 3.089 0.301 

Financial     
Medicaid 0.972 - - 0.953 - 0.991 0.005 

Pseudo R-squared 0.075 

 
- - Significant at 1% and negatively correlated. 

 

The results for non-use of EHRs adopter category indicate that larger PO size and higher 
relative advantage are negatively associated with non-use of EHR. This reciprocal result 
is consistent compared to PO characteristics associated with EHR use.  
 

Table 27: Characteristics of POs Associated with the Non-Use of EHRs  
(Non-EHR Adopters), 2007 

                               2007                              .

 
    Odds Ratio   .

Confidence
       Interval          P-Value    . 

     

Geography      

North 0.123 - - 0.378 - 0.401 0.001 
Size     

Log # MDs 0.954  0.611 - 1.488 0.835 
Relative Advantage     

Members per PCP 0.997 − 0.996 - 0.100 0.032 
Organizational Structure    

IPA (Reference)     
MG 0.282  0.767 - 1.034 0.056 
Foundation 0.688  0.204 - 2.360 0.546 

Social Networking     
CAPG Membership 0.561  0.247 - 1.276 0.168 

Financial     
Medicaid 1.018  0.999 - 1.038 0.071 

Pseudo R-squared 0.271 

 
- - Significant at 1% and negatively correlated. 
− Significant at 5% and negatively correlated. 
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3.6.5. PO characteristics associated with response to direct P4P financial incentives 
(Dependent variable #3).  

 
Multivariate linear regression analysis was used to measure the association of PO 
characteristics with response to direct P4P financial incentives for CIT use using a time 
index as the dependent variable. In this index, the time of initial IT survey response was 
used to create an index with no IT survey response = 0, first year response (2003) = 5, 
second year (2004) = 4, third year (2005) = 3, fourth year (2006) = 2 and fifth year 
(2007) = 1 as described previously in section 3.5.3., page 59. The results of this analysis 
are included in Table 28 below. They indicate an association between PO geographic 
location, larger PO size and higher relative advantage with IT Survey response, 
demonstrating a response to a direct financial incentive for CIT use.  A higher Medicaid 
patient mix is negatively associated with the response to direct financial incentive for CIT 
use.  

 
PO organizational structure and social networking were not associated with response to a 
direct financial incentive for CIT use. 

 
These results are consistent with those hypothesized for a PO’s characteristics of 
geography, size, relative advantage and financial resources. They do not support the 
hypothesis that response to direct financial incentives for CIT is associated with more 
highly structured PO organizational structure and higher social networking.  

 
Table 28: Time Index Regression Analysis – Survey Response Participation 

                                2007                             .

 
    Coefficient    .

Standard
         Error        .   P-Value    . 

Constant 0.182  0.900 0.840 

Geography      

North 0.827 + 0.324 0.011 
Size     

Log # MDs 0.404 ++ 0.138 0.004 
Relative Advantage     

Members per PCP 0.002 ++ 0.001 0.000 
Organizational Structure    

IPA  (0.097)  0.384 0.801 
MG  (0.236)  0.431 0.585 
Foundation (reference)    

Social Networking     
CAPG Membership 0.369  0.287 0.199 

Financial     
Medicaid (0.015) − 0.006 0.008 

R-squared 0.332 

 
++ Significant at 1% and positively correlated. 
− Significant at 5% and negatively correlated. 
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3.6.6. PO characteristics associated with response to indirect P4P financial 
incentives 

 
Multivariate linear regression analysis was used to measure the association of PO 
characteristics with response to indirect P4P financial incentives for CIT use.  In this 
case, a continuous dependent variable index for self-reporting clinical data was used as 
the dependent variable. The results of this analysis are included in Table 29 below. They 
indicate an association between PO use of population management CIT and higher PO 
relative advantage with a PO’s response to indirect financial incentives for CIT use.  
 
No other PO characteristics were associated with response to an indirect financial 
incentive for CIT use. 
 
These results are consistent with those hypothesized regarding the association of PO use 
of population management CIT with indirect financial incentives. This suggests that 
population management CIT enables better reporting of clinical performance scores. The 
association of higher PO relative advantage with indirect financial incentives for CIT use 
suggests POs with higher incentive earnings potential are more responsive to indirect 
financial incentives.  

 

Table 29: Time Index Regression Analysis – SRPO Participation 
                                2007                                .

 
    Coefficient    .

  Standard
         Error            P-Value    . 

Constant 0.040  0.917 0.966 

Pop Index 0.360 + 0.155 0.022 

Poc Index (e2m) 0.105  0.090 0.243 

Geography      

North 0.509  0.342 0.138 
Size     

Log # MDs 0.041  0.145 0.776 
Relative Advantage     

Members per PCP 0.002 ++ 0.001 0.000 
Organizational Structure    

IPA  (0.100)  0.397 0.801 
MG  (0.689)  0.446 0.124 
Foundation 
(Reference) 

    

Social Networking     
CAPG Membership 0.484  0.295 0.102 

Financial     
Medicaid (0.000)  0.006 0.981 

R-squared 0.421 

++ Significant at 1% and positively correlated. 
+ Significant at 5% and positively correlated. 
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3.7. Limitations 
 
This analysis and its results must be considered in light of several important limitations. First, 
data reflecting the use of CIT innovations were limited to POs responding to the IHA-P4P 
surveys. It is possible that differential PO non-response described in the analysis as “right” 
censored observations may affect the observed relationships between PO characteristics and the 
rate of CIT adoption. Second, POs responding to surveys and reporting CIT use at the time of 
initial survey may have actually begun use of this CIT capability at an earlier date than captured 
by survey responses. This limitation described as “left” censoring may have further affected the 
observed relationships between PO characteristics and the rate of CIT adoptions. Third, survey 
data reflecting EHR use were also limited by censored observations, although in this case a 
higher survey response rate (90%) reduced the extent of “right” censored observations.  Fourth, 
the rapid uptake of certain types of CIT examined in the study greatly limited or eliminated 
distinctions between early and later adopter categories. Fifth, the study examines two financial 
incentives within the context and structure of the IHA-P4P program case study. The influences 
of other financial and non-financial incentives in this program were not incorporated into the 
study design and might affect its findings.  Further, factors external to the P4P program, such as 
other financial incentives or quality improvement initiatives, might also influence the uptake of 
CIT by POs, affecting observations. Finally, although the POs included in the study represent a 
broad range of organizational types and sizes, the California market has a unique twenty-five 
year history of managed care, capitation and incentives involving POs in the study. Therefore, 
POs included in the study may or may not be more responsive to incentives than POs outside 
California and the results may not generalize nationally.  
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CHAPTER 4: QUALITATIVE ANALYSIS – Perceived Attributes of Financial Incentives 
and Clinical Information Technology (CIT) Innovations and Their Influence on the 
Adoption of CIT by Physician Organizations  
 
4.1. Overview 
 
This aspect of the study is intended to further test diffusion theory and determine: (1) how direct 
and indirect P4P financial incentives are perceived and attributed to the adoption of CIT 
innovations; and (2) determine the perceived attributes of the individual CIT innovations and 
how these are associated with their rate of adoption.  
 
The perceptions of POs and their influence on the adoption of CIT were examined in the form of 
two research questions: 
 

 1.  How are the perceived attributes of direct and indirect financial incentives for CIT 
innovation related to the rate of CIT adoption?  

 
2. How are the perceived attributes of different CIT innovations related to their rate of  
adoption?  

 
To study these research questions survey data was collected in collaboration with an evaluation 
of the IHA-P4P program conducted during the 2003-2007 period by Cheryl L. Damberg, Ph.D., 
Senior Researcher, RAND Corporation and Kristiana Raube, Ph.D., Adjunct Professor, 
University of California, Berkeley, Hass School of Business. This evaluation involved two IHA-
P4P Medical Group Leadership Surveys executed in 2003 and 2007. Working directly with these 
researchers, a section titled Information Technology was added to the 2007 IHA P4P Medical 
Group Leadership Survey (PO Leadership Survey) to collect data for this dissertation study. To 
comply with Human Subjects protocols certain restrictions were imposed to protect the PO 
subjects in the study. These included de-identifying any information that would reveal the PO 
name or its leaders. These protocols and restrictions are described further in the Human Subjects 
section of this document. 
 
The PO Leadership Survey instrument was developed and pre-tested in late 2006. The PO 
leadership interviews occurred between January and July 2007.  Either the Chief Executive 
Officer (CEO) or Medical Director of the POs included in the survey was interviewed using a 
semi-structured interview format. Quantitative survey responses were captured during the 
interview and recorded, along with keynotes in response to open ended questions.  
 
A purposeful, stratified sample of 35 POs (19.2% of the PO study population) was designed to 
ensure a representative sample based on key characteristics including PO size, geographic 
region, organizational type and clinical performance.  
 
The program evaluators published the results of the 2007 survey in an April 2009 article 
published in Health Affairs titled: Taking Stock of Pay-For-Performance: a Candid Assessment 
from the Front Lines. This article did not report results for survey responses to questions 
included in the Information Technology section of the survey (questions 23-32, Appendix III).    
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To interpret survey results, means, proportions, and weighted averages were calculated for 
categorical responses. The qualitative responses were coded to identify themes and counts of 
these thematic responses were generated to facilitate summation of these results.   
 
4.2. Survey Design and Data Collection 
 
The Human Subjects protocol allowed my active participation in the design of the survey 
instrument, sampling plan, interview protocol and other aspects of the study. However, I was not 
allowed to participate in the interviews, listen to audio tapes of the interviews, or review any data 
that identified subjects. This restriction was imposed to protect physician organizations in the 
survey who might express opinions about stakeholders or stakeholder organizations participating 
in the IHA-P4P program that might be known to me. 
 

4.2.1. Sampling 
 
A purposive sample of POs was selected from POs participating in the IHA P4P program 
in 2007, excluding Kaiser Permanente Foundation medical groups because they did not 
participate in P4P financial incentives. POs lacking sufficient sample size for the P4P 
clinical measures were also excluded because the program evaluation involved testing the 
association of certain survey responses with PO clinical performance. Prior to developing 
the sample the non-Kaiser 2007 study population of 206 POs was reduced to 182 POs 
based upon these exclusions.  
 
A sample of 35 POs stratified by size of the enrolled P4P patient population, 
organizational type, geography and performance in the P4P clinical measure domain, was 
selected from the starting population of 182 POs.  Of this initial sample, 14 POs either 
did not respond to requests to participate or declined to participate. These POs were 
replaced with others with similar characteristics.  

 
The PO characteristics used to stratify the PO sample included the following: 
 

1. Size – to account for differences in financial and other resources available to 
POs for CIT investment and quality improvement activities.  

2. Geographic region – to account for market differences, including PO 
reimbursement rates and payer mix. 

3. Organization type – to reflect variations in PO structure and integration. 
4. Clinical Performance – to consider the relative clinical performance of POs.  

(Note: To determine clinical performance a composite score for the clinical 
P4P quality measures was calculated and these scores were ranked and 
categorized into three performance tiers.)  
 

The data used to stratify the sample were collected and maintained by the program 
evaluators. Certain variables were categorized in a manner slightly different than in the 
quantitative analysis described in Chapter 3 of this dissertation study. For example, PO 
organizational type was limited to only two categories (medical group and IPA) as 
compared to three categories (medical group, IPA and foundation). Notwithstanding, the 
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respective PO characteristic data sets were drawn primarily from the same sources and 
highly consistent.  
 
4.2.2.  Sample Population 
 
The Human Subjects protocol restricted me from viewing the detailed characteristics of 
sample POs. Therefore, I have relied upon the analysis completed by the program 
evaluators to compare the PO sample and IHA-P4P PO study population. These results 
are included in Table 30 below; indicating the sample POs had larger P4P patient 
populations, more northern location and higher clinical performance.  

 
 

Table 30: PO Characteristics of Survey Sample and Study Populations (2007) 
 

 

POs in the IHA 
P4P program 

(N=182) Number 

POs 
Interviewed 

(n=35) Number p value 

Mean no. of members enrolled 
  <30,000 (small) 
  30,001-100,000 (medium) 
  >100,000 (large) 

38,703 
57.7% 
35.7% 
  6.6% 

 
105 
  65 
  12 

63,066 
31.4% 
54.3% 
14.3% 

 
 11 
 19 
   5 

0.002 
0.005 

PO model 
  Medical group 
  Independent Physician Association 

 
40.1% 
59.9% 

 
  73 
109 

 
48.6% 
51.4% 

 
 17 
 18 

0.307 

Region 
  Northern rural 
  Central Valley 
  Bay Area 
  Santa Barbara, Ventura, Orange 
  Los Angeles 
  Riverside, San Bernadino, San 
     Diego 

 
  6.6% 
10.4% 
  8.8% 
14.3% 
37.4% 
 
22.5% 

 
  12 
  19 
  16 
  26 
  68 
 
  41 

 
17.1% 
11.4% 
20.0% 
  5.7% 
34.3% 
 
11.4% 

 
   6 
   4 
   7 
   2 
 12 
 
   4 

0.012 

Performance on P4P measures 
  High performance, most clinical 
     measures fall in top quartile 
  Medium performance, most clinical 
     measures fall in 2nd or 3rd quartile 
  Low performance, most clinical 
     measures fall in lowest quartile 

 
 
19.8% 
 
55.5% 
 
24.7% 

 
 
  36 
 
101 
 
  45 

 
 
40.0% 
 
34.3% 
 
25.7% 

 
 
 14 
 
 12 
 
   9  

0.007 

Source: Damberg, C., Raube, K., Teleki, S.S., dela Cruz, E. Taking Stock of Pay-For-Performance: A Candid     Assessment from 
the Front Lines. Health Affairs, Market Watch. March/April 2009. 28; 2, p. 520.  
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4.2.3. Survey Instrument 
 

The survey instrument included in Appendix 3 was designed to aid researchers in 
maintaining a consistent structure for interviews with PO leaders. Survey questions were 
developed to capture both quantitative and qualitative responses. Quantitative responses 
were captured using Likert Scale(s) and other categorical responses including percents, 
yes/no and rankings.  Qualitative responses to open-ended questions responses were 
captured during the interviews in the form of narrative keynotes and audio recordings.  
 
The survey included 35 primary questions requiring about 110 total responses including 
secondary questions. The survey instrument was tested with several POs before it was 
finalized. One notable outcome of the pre-survey testing was determination that the time 
needed to complete the survey was excessive. In particular, collecting responses to 
questions about the perceived attributes of each of the CIT innovations was especially 
time consuming. As a result, adjustments were made to streamline the survey, including 
development of a worksheet to capture the perceived attributes of CIT innovations. 
Respondents were asked to complete this worksheet either in advance or following the 
interview.  These changes succeeded in reducing the interview time to about one hour.  
 
4.2.4. Interview Protocol and Data Collection 
 
The interviews were primarily conducted by telephone, although a few were done in 
person. Each interview included one PO leader, either the CEO and/or Medical Director, 
in a single interview per PO. Interviews were led by one of the P4P program evaluation 
co-researchers (Damberg or Raube) and assisted by a research assistant who captured 
quantitative responses and qualitative key notes from the dialogue on a computer. The 
interviews were also recorded by audio and later transcribed verbatim.  
 
The survey questionnaire was provided electronically by email to PO leaders prior to the 
interview. This step was taken to allow respondents an opportunity to familiarize 
themselves with the survey questions in advance of the interview.  
 
A worksheet to record responses to survey questions (Q26-Q32) about the perceived 
attributes of CIT innovations was also provided to PO leaders in the form of an electronic 
Microsoft Word document prior the interview. The interview subjects were asked to 
complete the worksheet before the interview; however, the worksheet was actually 
completed at various times including in advance of the interview, during the interview, 
and post interview. Responses to these questions were collected for 33 of the 35 POs in 
the sample population.   

 
4.3. Hypothesis Tested 

       
4.3.1. Incentives – Diffusion theory is the primary basis for hypotheses testing the 
perceived attributes of direct and indirect financial incentives and their association with 
CIT use. Principal-agent/incentive theory provides further context and theoretical basis 
for hypotheses testing the influence of financial incentives on CIT use. This theoretical 
basis and prior research support the following hypotheses: 
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4.3.1.1 Incentives and Relative Advantage: Incentives increase the perceived 
relative advantage of an innovation and the rate of adoption of clinical IT 
innovations. CIT innovations that offer more incentive earnings potential, whether 
these incentives are directly linked to CIT use or not, offer higher relative 
advantage and will have higher rates of adoption. Therefore, Population 
Management CIT innovations have more relative advantage than Point of Care 
Technology CIT innovations because they support better scoring in the clinical 
measurement set domain and higher incentive payments.  

 
4.3.1.2. Predisposing Factors:  Predisposing factors may increase or mitigate the 
relative advantage of financial incentives for CIT use. The desire of POs to 
provide quality care is a predisposing factor that increases the response of POs to 
financial incentives for CIT use.  
 
4.3.1.3. Enabling Factors: Enabling factors, such as certain PO characteristics, 
influence the ability of POs to respond to the need for CIT innovations. POs with 
greater enabling characteristics such as larger size or more integrated 
organizational structures will perceive financial incentives for CIT use more 
favorably.  

  
4.3.1.4. Unintended Consequences: Incentives may increase the rate of adoption 
of CIT innovations, but the quality of such adoption decisions may be 
compromised  (e.g. physician groups may implement patient registries to collect 
more data with the intent of improving clinical scoring instead of the intended 
consequence of the incentive, which is to improve the quality of care). 

 
4.3.2. CIT Innovations: Diffusion theory and prior studies provide the basis for the 
hypothesis suggesting the association of the perceived attributes of CIT innovations and 
their respective rate of adoption.  Drawing upon prior research a set of perceived 
attributes of CIT innovations was identified for hypothesis testing, including the 
predicted direction of the association. This theoretical basis and prior research support the 
following hypotheses for testing: 
 

4.3.2.1 Relative (Clinical) Advantage: The degree to which an innovation is 
perceived to contribute to the ease, efficiency or effectiveness of clinical practice 
by the adopter should be positively associated with CIT use. CIT innovations in 
the Point of Care category are more directly linked to patient care than Population 
Management CITs; therefore, these CIT types should be more strongly associated 
with this perceived attribute.  

 
4.3.2.2 Relative (Financial) Advantage: CIT innovations perceived to require a 
lower financial investment increase the relative advantage of that innovation and 
this perception should be positively associated with its adoption and use.  

 



81 

4.3.2.3. Trialability: The ease with which a CIT innovation can be used on an 
experimental or trial basis prior to adoption should be positively associated with 
its adoption and use. 

 
4.3.2.4. High-techness: The degree to which an innovation is perceived as 
attractive to tech savvy physicians and ancillary staff contributes to the ability of 
POs to hire and retain staff; therefore, High-Techness should be positively 
associated with a CIT innovation and its adoption and use. 

 
4.3.2.5.   Disruptiveness:  The degree to which an innovation is NOT adaptable 
to a potential adopter’s environment and perceived as disruptive or difficult to use 
should be negatively associated with CIT adoption and use. 

 
4.3.2.6.   Perceived (Economic) Risks: The degree to which a CIT innovation is 
perceived to be economically risky will lower its relative advantage and be 
negatively associated with its adoption and use. 

 
4.3.2.7   Perceived (Operational) Risks: The degree to which a CIT innovation 
is perceived to be operationally risky will lower its relative advantage and be 
negatively associated with its adoption and use. 

 
 
4.4. Methods and Analysis 
 
The analysis of the data collected in the PO Leadership Survey was divided into three 
components: 
 

4.4.1. Contextual Background 
 
The responses to all survey questions not included in the Information Technology section 
were reviewed to identify information related to the P4P IT measurement domain, direct 
incentives for CIT use and incentives for clinical performance (considered indirect 
incentives for CIT use). This included all references to investments in CIT, and its use by 
POs. This review was conducted to understand PO perspectives about the IHA-P4P 
measures and financial incentives, and any related thematic views related to the research 
questions. 

 
4.4.2. Perceived Attributes of Financial Incentives  
 
Survey responses to questions specifically related to the perceptions of direct or indirect 
financial incentives for CIT use were reviewed and analyzed. This included responses to 
questions 23, 24 and 25 (a) and (b) which were included in the Information Technology 
section of the survey. Means, weighted means and proportions for the scaled and 
categorical responses captured by these questions were calculated.  Further analysis was 
conducted to identify how survey responses varied by POs with different characteristics 
(e.g., PO Size).  Human Subjects protocols limited this analysis to de-identified PO 
characteristic data.  
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Further analysis of questions 23, 24 and 25 involved coding the narrative responses to 
identify actions and themes expressed by PO respondents. The frequency of these actions 
and themes was summarized and used to interpret the survey responses.  

 
4.4.3. Perceived Attributes of CIT Innovations 
 
The third component of this analysis involved the assessment of survey responses to 
questions 26 to 32 included in the Information Technology section of the PO Leadership 
Survey. These questions tested PO perceptions attributed to nine of the eleven CIT 
innovations measured in the IHA-P4P IT measurement domain, excluding two CIT 
innovations added later in the IHA-P4P program study period (electronic messaging and 
electronic ordering of lab tests).  

 
These responses were captured on a worksheet (Appendix III, page 160) listing each CIT 
innovation on one axis and each perceived attribute on another. These perceived 
attributes include: 

 
1. Relative Advantage (Clinical) +   
2. Relative Advantage (Financial) + 
3. Trialability + 
4. Hi-techness + 
5. Disruptiveness – 
6. Perceived Risk (Economic) – 
7. Perceived Risk (Operational) – 
 
+    Positive association with adoption 
- Negative association with adoption 

 
PO leadership survey respondents were asked one question related to each of these seven 
perceived attributes and instructed to select no more than 3 of the 9 CIT innovations that 
best reflected the particular attribute. For example, question 27 asked: “Which of the 
following IT innovations would be the most disruptive to physicians providing patient 
care?” Survey respondents could select none, 1, 2, or 3 clinical innovations, depending 
upon which one best described the attribute. As a further example, a respondent might 
select e-prescribing, e-reminders and e-messaging as most disruptive.  All interviewees 
were asked to answer these questions whether or not they had adopted any of the CIT 
innovations in the IT measurement domain.  

 
Responses were summarized and proportions calculated and given a positive or negative 
scoring based upon the direction of the association hypothesized. These scores were then 
correlated with the adoption rate of each CIT innovation in 2004.  A Pearson’s 
correlation coefficient was calculated to determine the correlation of each perceived 
attribute with the adoption rates of the respective CIT innovations.  

 
PO responses to open ended questions about each perceived attribute were also 
summarized and reviewed. These responses were relatively low (11% to 32%) compared 
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to the response rates for other survey questions. This occurred because these questions 
were asked at the end of the interview with time often running out. In some cases the 
respondent had not yet completed the related worksheet.  Nonetheless, these responses 
were reviewed and considered in the summary results. 
 

4.5. Results 
 
 4.5.1.  Contextual Background 
 

PO survey responses to all questions related to the use of CIT by POs, P4P IT domain 
measures, and the actions taken by POs to enhance CIT capabilities were reviewed to 
identify general themes identified by PO leaders. Particular attention was given to 
perceptions related to the predisposing and enabling factors identified in the conceptual 
model presented in Figure 5, page 42 developed for this study.  The following themes 
emerged from this review and analysis: 
 

4.5.1.1. The commitment of PO leaders to quality is strong – PO leaders 
consistently expressed the importance of an organizational culture of quality and 
actions to improve quality. On a close ended 1-5 point Likert rating scale with a 
rating of 1 as a weak culture of quality and a rating of 5 as a strong culture of 
quality the average response was 4.68. A culture of quality was described by a 
number of survey respondents as “strong” and part of the PO “mission” that is 
supported by CEO and board “commitment.” This view was also reported by the 
IHA-P4P program evaluators as consistent among POs at all levels of clinical 
performance (257).  
 
PO leaders also expressed significant organizational support to address quality of 
care issues. Again, using a Likert rating scale with a rating of 1 as little or no 
support and 5 as very strong support the average rating was 4.2.  
 
Responses to open inquiry about factors contributing to cultural and 
organizational support for quality revealed two themes. First, these organizations 
are physician run, reinforcing the emphasis on clinical quality as reflected in the 
comment: “…the board is composed of practicing physicians for the most part, so 
they still have their roots in patient care. It’s not like you have a bunch of suits 
walking around with MBAs and notebooks telling guys what they ought to do.” 
Second, reputational “image in the community” is highly valued by PO leaders 
and has “historical” roots which predispose the IHA-P4P program.   

 
4.5.1.2. PO leaders perceive the IT Domain measures as important – PO 
respondents were asked to rate the importance of the three different measurement 
domains (clinical, patient experience and IT) on a close ended 1-5 Likert rating 
scale with the rating of 1 indicating the domain as having little or no importance 
and 5 as being very important. Table 31 on the next page reflects the responses for 
each measure domain categorized as low, medium or high importance. The mean 
rating scores equaled 4.63 for the clinical domain, 3.89 for patient experience 
domain and 4.11 for the information technology domain. 
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Table 31: PO Views on Relative Importance of IHA-P4P Measure Domains 
(N=35) 
 Low (1-2) 

Importance
Medium (3)
Importance 

High (4-5) 
Importance

Mean 
Rating 

Total 
Responses 

Clinical        -        2        33    4.63        35 
Patient 
Exp. 

      4        7        24  
   3.89 

       35 

IT       1       10        24    4.11        35 
  Total       5       19        81    4.21      105 

 
A Pearson chi-square test was used to determine significance between the levels 
of importance attributed to the different measure domains. This test indicates PO 
leaders attribute a significantly higher degree of importance to the clinical domain 
(p=0.015). This may reflect higher clinical domain incentive payments, which 
exceeded IT domain incentive payments by a ratio of over 6 to 1 in the four years 
preceding the PO Leadership Survey (Table 6, page 31). It may also reflect the 
favorable predisposition of PO leaders to the importance of clinical quality. 
 
Despite the highest level of importance attributed to the clinical domain, the IT 
measure domain was also rated as important to PO leaders (4.1 on a scale of 5).  
Furthermore, it was rated as more important than the patient experience domain 
despite its higher incentive payments by a ratio of 4 to 1 in the years preceding the 
survey (Table 6, page 31). 

 
A Pearson chi-square test was also used to test differences in IT domain 
importance ratings by PO geography, size, organization type and clinical 
performance. The results indicate no significant differences by respondents based 
upon these PO characteristics.  

 
Responses to open ended questions about the importance of IT domain measures 
and incentives were reviewed and categorized as favorable, unfavorable or 
neutral. PO leaders were generally favorable to the IT measure domain and its 
incentives. They also acknowledged the value of CIT for improving clinical P4P 
performance “scores” and care delivery. Overall, favorable comments were 
considerably higher than unfavorable comments by a factor of 5 to 1 (31 
favorable to 6 unfavorable).  Favorable comments reflected PO leadership beliefs 
that “It’s IT that is going to improve quality,” IT capability “…is the path to the 
future!” and “We like the IT measures because we are doing it and see value.”  
 
Unfavorable comments reflected concerns about IHA-P4P program changes in 
2007, which transitioned IT domain measures into the IT-enabled Systemness 
domain incorporating CIT, use and care coordination activities. Other unfavorable 
comments referenced the relatively low incentive payment amounts for IT domain 
measures and concerns that some health plans did not pay for IT domain 
measures.  
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4.5.1.3.   CIT was already a priority for POs, but IHA-P4P inspired 
somewhat earlier investment in CIT – When asked if they made CIT 
investments in response to the IHA-P4P program 75 percent of PO leaders 
responded yes (26/35). Bivariate analysis using a Pearson chi-square test 
indicated that POs’ responses did not vary by PO size, organizational type or 
clinical performance.  However, as described in Table 32 below POs with a 
southern California location were significantly more likely to respond yes to 
making investments in CIT in response to P4P (p=0.009). 
 
Table 32: PO Investment in CIT in Response to P4P by PO  
Geography 
      Yes      No Total 
North        9        7        16 
South      17        1        18 
  Total      26          8        34 

 
The prior analysis in Chapter 3 indicated that CIT use by POs was earlier and 
more prevalent in northern California locations. This may suggest that POs in the 
south were more responsive to P4P incentives because they had made fewer 
investments in CIT at the onset of the IHA-P4P program. 
 
When asked about when they started investments in CIT 20% of PO leaders 
reported that P4P was a catalyst for CIT investments. Another 43% indicated they 
began CIT investments prior to P4P, but P4P inspired other CIT investments 
earlier than might have otherwise occurred.  Twenty percent (20%) of respondents 
indicated that P4P did not influence CIT investments and 17% gave no response 
(Table 33 below).  

 
Table 33: P4P and the Timing of PO Investments in CIT 
Timing of  
CIT Investments 

     # POs      % POs 

Started investments before P4P           15           43% 
P4P catalyzed investments            7           20% 
P4P did not matter            7           20% 
No response            6           17% 
    Total          35         100% 
 
In response to another question about how P4P bonus monies were, spent 23% 
(8/35) of PO leaders surveyed indicated that some portion of the incentive 
payments received from health plans was used to invest in CIT.  
 
The most common theme among these responses was the perspective that POs 
were already investing in CIT without P4P, but that P4P encouraged earlier 
investments. To the extent, PO leaders indicated that P4P encouraged more CIT 
investment no distinction was made to whether this was in response to direct 
and/or indirect P4P incentives for CIT use. 
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 4.5.2.  Perceived Attributes of Financial Incentives 
 

PO leaders were asked several questions in the Information Technology section of the PO 
Leadership Survey about the importance of direct and indirect financial incentives for 
CIT use. These included questions rating the importance of the following: 

 
 IT domain financial incentives tied directly to CIT use – Direct Incentives 
 The use of CIT to improve clinical domain scores (and to earn financial 

incentives) – Indirect Incentives 
 The use of CIT to improve patient care – Improved Patient Care 

 
Respondents were asked to rate importance using a Likert scale with a rating of 1 being 
little or no importance and 5 being very important. The results are included in Table 34 
below with direct financial incentives for CIT use rated relatively unimportant with an 
average 2.54 rating, indirect incentives for CIT use somewhat important with an average 
3.56 rating and the potential of CIT to improve patient care as important with an average 
rating of 4.21.   

 
Table 34: Relative Importance of Financial Incentives and Patient Care to CIT Use 
 
   Scale  Direct CIT Incentives        Indirect CIT Incentives Improve Care  
        # 

Responses 
       % 
Responses 

      # 
Responses 

      % 
Responses 

       # 
Responses 

       % 
Responses 

      1       13       37%       6       17%        2    6% 
      2        5       14%       3         9%        1    3% 
      3        7       20%       4       11%        2    6% 
      4        5       14%       8       23%       11  31% 
      5        5       14%      13       37%       17  49% 
   None        -         -        1         3%         2    6% 
Total  
Responses    

     35     100%      34         100%       33 100% 

Weighted 
Response 
Score 

 
 
     89 

 
 
       - 

 
 
    121 

 
 
        - 

 
 
      139     

 
 
        - 

Weighted 
Average  

 
    2.54 

 
       - 

 
    3.56 

 
        - 

 
      4.21 

 
        - 

 
A Pearson chi-square test was used to determine differences by PO geography, size, 
organization type and clinical performance. The results indicate no significant differences 
by respondents based upon these PO characteristics for importance ratings attributed to 
direct and indirect incentives or the potential to improve care, with one exception. POs 
with a southern California location gave significantly higher ratings of importance to 
direct incentives for CIT use (Table 35, next page). This response is consistent with the 
prior observation that POs in southern California made greater investments in CIT in 
response to P4P.   
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Table 35: Relative Importance of IT Measure Domain Financial Incentives 
by PO Geography (Direct CIT Incentives) 
 Low (1-2) 

Importance 
Medium (3) 
Importance 

High (4-5) 
Importance 

Total 

Location     
North        13        2         2        17 
South          5        5         8        18 
  Total        18        7       10        35 

 
 

When asked if they would have invested in CIT capabilities without the direct IT domain 
financial incentive 83% of respondents answered yes (Table 36 below). This response is 
consistent with the relatively low importance rating attributed to IT domain financial 
incentives. Again, this may reflect the relatively low amount of incentive payments for IT 
domain measures versus other measure domains. It may also reflect the importance of 
clinical quality as a strong predisposing factor influencing PO leaders’ attitudes and 
perceptions about CIT use. Again, a Pearson chi-square test was conducted to determine 
differences by PO characteristics and no significant differences were observed by PO 
geography, size, organizational type, or clinical performance level. 
 

Table 36: POs Indicating They Would Have Invested in CIT Even  
Without Direct Financial Incentives for CIT Use 
    Response       # Responses   % Responses 
           YES             29             83% 
           NO               6             17% 
    Total             35           100% 

 
 
PO leader responses to open ended questions about IT domain incentives underscored 
earlier observations that direct incentives for CIT use were very important to some POs, 
but not a deciding factor for most. However, a number of POs responding that they would 
have invested in CIT without direct financial incentives also hinted that the IT domain 
incentives, “…helped focus what we were working on.” That is, the direct financial 
incentives did not necessarily simulate CIT adoption, but the CIT innovations included in 
the IT domain helped to direct the types of CIT adopted. For example, one comment 
indicated: “I am not saying that IHA pushed us in the direction of point of care 
technology, but we went into e-prescribing a little faster then we might have otherwise in 
order to meet the IHA requirement.”   
 
Furthermore, PO leader responses emphasized the importance of CIT to collect data to 
improve clinical domain performance scores reflected in the comment: “The IT 
investment had a major effect on our 2006 (clinical incentive) payouts.”  
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4.5.3. Perceived Attributes of CIT Innovations   
 

PO leader responses to survey questions about the perceived attributes of the CIT 
innovations included in the P4P IT domain were summarized and the proportions were 
calculated. A Pearson’s correlation coefficient (r) was calculated to determine the 
correlation of each perceived attribute with the adoption rates of respective CIT 
innovations.  
 
The results included in Table 38 on the next page indicate that 4 of the 7 perceived 
attributes surveyed had a meaningful correlation with CIT adoption in the direction 
hypothesized.  These include: Relative Clinical Advantage (r = 0.6520), Relative 
Financial Advantage (r = 0.6135), Trialability (r = 0.6112) and Perceived Operational 
Risk (r = - 0.7294). When the three perceived attributes with a positive association to 
adoption were combined in a scale the correlation coefficient equaled 0.7478.  
 
High-techness or the attractiveness of CIT innovations to users was hypothesized to be 
positively associated with CIT adoption. However, this perceived attribute was negatively 
correlated with CIT adoption despite a very high rating as an attribute of several CIT 
innovations including e-prescribing, e-retrieval of lab results and e-access to clinical 
notes. However, the adoption rates for these innovations were in the low (e-
prescribing/16%) to mid range (e-lab results/55%) compared to other CIT innovations in 
the study. Conversely, high-techness was rated very low for the CIT innovations with the 
highest rates of adoption (e-registry/79%, e-reports/79% and e-HEDIS/70%).   

 
Results for the remaining two perceived attributes, Disruptiveness and Perceived 
Economic Risk, both reflected the hypothesized directional association, but did not 
reflect meaningful correlation coefficients, - 0.4182 and - 0.2438 respectively.  

 
One hypothesis offered in this study suggested that the perceived attribute Relative 
Clinical Advantage would be more strongly associated with point of care CIT because 
these capabilities are more directly linked to patient care. To test this hypothesis CIT 
innovations were grouped separately and tested to determine correlation with perceived 
Relative Clinical Advantage. The results (Table 37, below) indicate the opposite result: a 
higher correlation between Population Management CIT and Relative Clinical 
Advantage, thus causing us to reject this hypothesis.  
 
Table 37: Relative Clinical Advantage: Correlation with all CIT, Population 
Management CIT Only, and Point of Care CIT Only  
        All CIT  Population 

Management CIT 
Point of Care 
CIT 

# CIT Innovations            9           3          6 
 
Correlation Coefficient 

 
        0.6520 

 
       0.9123 

 
      0.5171 

    
This result may reflect the wording of the question: “Which of the following clinical IT 
innovations would be the biggest boost to clinical performance,” the implication being 
that these CIT innovations were most helpful in boosting clinical performance scores.  
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As reflected in Table 38 on the next page, e-patient registries and e-actionable reports for 
patient population management received the top 3 rankings for each of the three 
perceived attributes positively correlated with the rate of adoption (relative clinical 
advantage, relative financial advantage and trialability). These CIT also received low 
rankings for perceived operational risk, which was negatively correlated with adoption.  
 
These CIT innovations received favorable comments from PO leaders regarding their 
utility to facilitate better data collection and patient outreach, both activities conceivably 
motivated by P4P incentives. This was articulated well by the response: “…the two 
things that are going to make the biggest impact (on incentive payments) are the 
availability of patient registries on line, and probably more than that, is our staff going 
out and being persistent in making sure the doctors take action on those registries.”   
 
Among the point of care technologies, electronic retrieval of lab results received the most 
favorable rankings for perceived attributes, consistent with its position as the most highly 
adopted CIT innovation in this category.  
 
Conversely, e-prescribing and e-check of prescription interaction received low rankings 
for relative clinical advantage and high rankings for perceived operational risk. 
Comments by survey respondents corroborated these perceptions, indicating that these 
CIT capabilities offered little clinical value and were time consuming to physicians and 
could be disruptive.  Comments reflecting these sentiments include:  
 

“We haven’t been particularly successful with the point of care prescribing thing. 
We tried that, but it is difficult getting a lot of doctors to try that.” 

 
“It’s hard to get docs to do the e-prescribing because it requires logging onto this 
handheld device. It slows down the process. They tried it with some; not all docs 
like using the stylus. Some of the younger ones will, some of the older ones don’t 
like it. It’s hard to get change.” 
 
“The e-check interactions are often irrelevant clinically, are often misleading, and 
would lead to major costs in terms of what people would do with those things... 
Another example is Coumadin. It has maybe 1000 different drugs that interact 
with it to make it work more or less strongly…So with the e-checks, what 
happens? If something bad happens and if that patient knows we have checked for 
interactions, then there’s some liability risk.” 

 
These results suggest that the perceived attributes of CIT innovations may help identify 
the most appropriate sequencing of CIT adoption. Incentives for those CIT innovations 
with the most favorable attributes might be targeted initially or higher rewards might be 
offered for those CITs with less favorable attributes. A case in point is e-prescribing, 
which has been targeted as a priority by both CMS and the federal stimulus program for 
EHR adoption.  This study suggests that the unfavorable perceptions of this technology 
and its relatively low adoption rate signal the need for improved technology or more time 
for successful adoption. Overly aggressive timelines for adoption of e-prescribing may 
yield either disappointing results or unintended consequences.      



 

Table 38: Perceived Attributes of Clinical Information Technology Innovation Survey Responses (N=35)* 

Perceived  
Attribute 

For the 
following 

questions, 
select no more 
than 3 options: 

 
Which of the 
following IT 
innovations 
would be... 

A
ss

oc
ia

tio
n 

(+
 o

r 
-)

 

Electronic 
Patient 

Registry 

Actionable 
Reports for 

Patient 
Population 

Management

Electronic 
Collection 
of HEDIS 

Data 

E-
Prescribing 

E-Check of 
Prescription 
Interaction 

E-
Retrieval 

of Lab 
Results 

E-
Access 

to 
Clinical 
Notes 

E-Retrieval 
of Patient 

Reminders 

E-Alerts 
when 

Clinical 
Guidelines 

Not Met 

None Correlation 

Relative 
Advantage 
(Clinical) 

Biggest boost 
to clinical 

performance? 
(+) 42.4% 63.6% 12.1% 6.1% 3.0% 33.3% 18.0% 9.0% 39.4% 0.0% 0.6520 

Relative 
Advantage 
(Financial) 

Least costly to 
implement? 

(+) 32.3% 18.8% 12.5% 18.8% 6.3% 31.3% 9.4% 3.1% 6.3% 3.1% 0.6135 

Trialability 

Easiest to try 
on an 

experimental 
basis? 

(+) 32.3% 22.6% 12.9% 22.6% 3.2% 22.6% 3.2% 6.5% 0.0% 3.2% 0.6118 

High-
Techness 

Most helpful in 
attracting tech 

savvy 
physicians and 

staff? 

(+) 16.7% 6.7% 0.0% 53.3% 6.7% 46.7% 73.3% 23.3% 20.0% 0.0% -0.3359 

 

Disruptive-
ness 

Most 
disruptive to 
physicians 
providing 

patient care? 

(-) 3.1% 6.3% 3.1% 6.3% 12.5% 3.1% 6.3% 6.3% 50.0% 15.6% -0.4182 

Perceived 
Risk 

(Operational) 

Most risky 
operationally 

to implement? 
(-) 9.7% 16.1% 9.7% 22.6% 25.8% 6.5% 19.4% 16.1% 25.8% 9.7

% 
-0.7295 

Perceived 
Risk 

(Economic) 

Most risky 
economically 
to implement? 

(-) 16.7% 3.3% 6.7% 10.0% 6.7% 0.0% 30.0% 20.0% 13.3% 20.0% -0.2438 

 

2004 Adoption Rate 78.6% 78.6% 69.6% 16.1% 24.1% 54.5% 42.9% 21.4% 24.1% X X 

*Bold indicates top three ranking for each perceived attribute 
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4.6. Limitations 
 
This analysis must also be considered in light of several important limitations. Significant 
differences exist between PO size, location and clinical performance of the sample and study 
populations. This limitation may result in sampling bias, which affects observations. These 
differences suggest that those POs willing to participate in the survey were larger, more highly 
concentrated in the north, and better performers, potentially skewing results.    
 
Limitations imposed by Human Subjects protocols restricted access to data linking the PO 
characteristics of individual subjects with their survey responses. Therefore, statistical 
adjustment incorporating multiple PO characteristics was not possible. This limited tests of 
survey respondent differences to bivariate analysis, which may not accurately reflect these 
differences.  
 
This analysis did not consider certain other factors that might confound observed results. These 
include other environmental influences on physician groups in the study that potentially mediate 
the adoption and use of clinical IT. These might include other financial incentives, non-financial 
incentives such as public reporting and awards, or external programs for quality measurement, 
improvement and accreditation.      
 
Survey data were limited to responses from PO leaders. These individuals may not reflect the 
attitudes, motivations and perceptions of physicians practicing in their respective POs. Further, 
the perceptions of survey respondents about different types of CIT may not be based upon use of 
these CITs and therefore may not reflect the actual perceptions of practicing physicians within 
the PO.   
 
Finally, the POs responding to the survey were limited to those with capitated reimbursement 
arrangements for commercial HMO patients in the highly competitive California market. 
Therefore, POs in the analysis may not reflect the attitudes and perceptions of physician groups 
outside California and these results may not be generalize to POs outside the state.   
 
 



92 

CHAPTER 5:  CONCLUSION 
 
5.1. Recommendations for Future Studies 
 
The potential for the use of clinical information technology (CIT) by physicians to improve U.S. 
healthcare quality and costs has been well established by the Institute of Medicine and other 
governmental and private sources.  Furthermore, the use of financial incentives to promote CIT 
is a well accepted strategy of both private and public sector policy makers. However, there has 
been considerable debate over the use of direct versus indirect financial incentives to best 
accomplish this goal. To date, government policy makers have favored indirect financial 
incentives in the form of quality incentives and incentives for the “meaningful use” of CIT.  At 
the same time, many private pay for performance programs use direct financial incentives to 
promote the use of specific types of CIT, typically in combination with indirect quality 
incentives. 
 
Recent studies of pay for performance incentives in Florida, Massachusetts and one national 
study suggest direct incentives influence both the types of CIT adopted by physicians and the 
timing of adoption (258-260). The present study further suggests that direct financial incentives 
for CIT use influence both the sequence and timing of CIT adoption by physician organizations. 
In light of these findings, future case studies of pay for performance programs in different 
geographies are recommended to better understand the influence of financial incentives to 
promote CIT.  This research could validate initial studies and offer further insights into the use 
and design of financial incentives to promote the use of CIT by physicians.   
 
Financial barriers have been identified as the key obstacle to CIT adoption by physicians. 
However, research about how the financial status of physician organizations influences CIT 
adoption has been limited to secondary measures of financial resources. These measures include 
payer mix or type of physician compensation.  As a result, the related evidence is both lacking 
and contradictory. For example, studies previously referenced suggest that percent Medicaid 
payer mix is both negatively and positively associated with CIT adoption (195-199). Therefore, 
future studies should use traditional organizational accounting metrics as explanatory variables 
to test the relationship between financial status and CIT adoption. 
  
The present study indicates that geographic location is associated with the rate of CIT adoption. 
This factor may be a confounder for the financial status of physician organizations and likely 
other variables. Further understanding of the relationship between geography and the financial 
status of physician organizations and its influence on CIT adoption could be helpful to design 
incentives tailored to different segments of the physician population. Therefore, future studies 
that explore the relationship of geographically related socioeconomic factors and the financial 
status of physician organizations are recommended. 
 
Prior research and the present study suggest that the perceived attributes of different types of CIT 
innovations are associated with their rate of adoption. Furthermore, this research indicates that 
certain CIT innovations considered high value, such as e-prescribing and EMR systems, have 
attributes that are negatively perceived by physicians and physician organizations (258-259). At 
the same time, current government programs are placing special emphasis on the implementation 
of these types of CIT early in the adoption process (260). Further research to understand the most 
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effective sequence and timing for implementing CIT is recommended to avoid potential 
unintended consequences of incentive programs that drive physicians to adopt CIT quickly 
without considering whether or not it aligns with their perceptions and capabilities.  
  
Finally, the HITECH Act is making a major national investment to foster CIT adoption. It 
follows national efforts by other industrialized nations to implement CIT fully in physician 
practices. Understanding the relevant aspects of CIT implementation in other countries could be 
highly informative for U. S. adoption. Therefore, targeted program evaluation research and/or 
multiple case studies examining the use of financial incentives to promote CIT adoption by 
physicians in these countries are recommended.  
 
5.2. Summary and Interpretation of Collective Results 
 

5.2.1. PO Characteristics Associated with Earlier Use of CIT 
 
The Diffusion of Innovation Theory by Rogers was a useful framework to predict the 
characteristics of physician organizations associated with the use of CIT innovations 
examined in the first research question. However, the rapid adoption of certain CIT 
innovations by POs in this case study and uncensored data related to the timing of CIT 
adoption presented challenges to its analysis. As a result, the ability to distinguish early 
adopter categories was limited. Nonetheless, the survey instruments, index variables, and 
statistical methods were suitable to examine PO characteristics associated with earlier 
adoption and in certain cases to identify early adopter categories. 

 
Several of the predicted associations between PO characteristics and the earlier use of 
CIT were found to be significant for some or all the CIT categories or types. However, 
certain exceptions were observed as well. Most notably, PO size was not associated with 
early point of care technology and EHR use, except in the case of access to e-lab results 
and e-messaging. Conversely, PO organizational type was not associated with population 
management capabilities, but was associated with early use of certain point of care 
technologies and EHRs. These technologies involve integration with the care delivery 
process and are considered more difficult to implement. The presence of dedicated 
technical staff and supporting clinical processes likely facilitated the early introduction of 
these CIT innovations in foundation and medical group POs.  

 
A northern California location and higher relative advantage (HMO patient to primary 
care ratio) consistently demonstrated an association with earlier adoption for all CIT 
capabilities. A northern California location is likely a confounder for higher financial 
status resulting from higher base capitation rates in northern California and possibly other 
factors. These factors may include a more sophisticated technical environment in this 
geographic area, which includes the “Silicon Valley.”  

 
Social networking (measured by CAPG membership) was associated with the earlier use 
of population management CIT, but not with point of care technology or EHR use. This 
affiliation likely provided networking activities to promote certain technologies (e.g., 
patient registries) to improve data collection for the purpose of self-reporting clinical 
performance data. In fact, the PO Leadership Survey revealed a single vendor of P4P 
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patient registries which provides a registry service to 40 POs involved in IHA-P4P, 
almost all members of CAPG.     

 
Higher percent of Medicaid payer mix was negatively associated with the earlier use of 
both population management and point of care technologies. This observation is 
consistent with the hypothesis that higher percent Medicaid is an indicator of the lower 
financial status of POs.  
 
In summary, the collective interpretation of these results indicates the following: 
 

1. POs responded to P4P incentives with the earlier use of population 
management CIT, compared to point of care and EHR use, presumably driven 
by the utility of these CIT innovations to maximize clinical data collection and 
patient outreach.  

2. POs with northern California location, and greater relative advantage were 
generally associated with earlier adoption of all CIT innovations in the study. 
These results suggest that certain PO characteristics enable POs to respond to 
P4P financial incentives for the use of a broad range of CIT capabilities.  

3. Larger PO size was associated with population management CIT use and 
more integrated organizational structure with earlier point of care CIT use. 
This suggests greater size and the likely greater resources enable the adoption 
of CIT innovations with lesser implementation challenges, and more advanced 
clinical integration enables the earlier adoption of the relatively more complex 
point of care technologies.  

4. Different PO characteristics enable and influence both the sequence of and 
pace of CIT adoption.  
 

5.2.2. PO Characteristics Associated with the Response to Financial Incentives  
 
A northern California geographic location, larger PO size and higher relative advantage 
were all positively associated with the response to direct financial incentives for CIT use. 
Higher percent Medicaid payer mix was negatively associated with response to direct 
financial incentives and PO organization structure and social networking were not 
associated with direct financial incentives. These observations are generally consistent 
with those predicted suggesting larger POs with more financial resources are best able to 
respond to the stimulus created by direct financial incentives for CIT use. PO response 
also seems to be associated with the potential gain that POs can expect to receive. 
 
The study also examined PO characteristics associated with the response to indirect 
financial incentives for CIT use. In this case, the use of population management CIT was 
included in the analysis as an independent variable and to be associated with self-
reporting clinical data; the dependent variable. This suggests that POs will maximize 
their advantage by implementing those CIT capabilities that offer the greatest opportunity 
to increase incentive payments.  This also suggests that the earlier and more prevalent use 
of population management CIT by POs in the study was likely a response to the utility of 
these CITs to support self-reporting and maximize clinical domain incentives payments. 
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Relative advantage (HMO patients/# primary care physicians) was also associated with 
self-reporting.   
 
5.2.3. The Perceived Attributes of Financial Incentives  
 
The second research question involved qualitative analysis of data collected from the PO 
Leadership Survey. Diffusion theory and the conceptual framework developed for this 
study were useful for making predictions about PO perceptions attributed to the relative 
advantage of financial incentives and predisposing factors which influence the desire of 
POs to respond to these incentives.   
 
The collective interpretation of these results can be summarized as follows: 
 

1. The commitment of PO leaders and presumably PO physicians to an 
organizational culture of quality was very strong and almost universally 
expressed. This attitude seems to be driven by pride in the notion that these 
POs are “physician led” and organizational priorities are established by 
physicians, not business leaders. This commitment to quality is also driven by 
a high value placed upon the perception of the PO in its community. A strong 
commitment to quality was an underlying theme that pervaded the perceptions 
of PO leaders attributed to the P4P program, its financial incentives and the 
use of CIT.  

2. The importance attributed to the different P4P measure domains was directly 
related to how each domain measures was associated with clinical quality.  
Clinical measures were rated as having the highest importance, followed by IT 
domain measures and lastly patient experience domain measures. This ranking 
does not reflect the relative incentive dose opportunity of each measure 
domain. In fact, higher importance was attributed to the IT measure domain 
despite much higher incentive potential for the patient experience measures. 
Favorable comments also reflected the widely held perception that the IT 
domain measures were closely aligned with improved clinical quality. 

3. CIT use was perceived as more important for improving patient care than for 
its potential to earn financial incentives. This seems to further reflect the 
predisposition of POs to the importance of clinical quality.  

4. Direct financial incentives for CIT use (IT domain measure incentives) were 
not perceived by most POs as an important stimulus for new investments in 
CIT. However, for a minority of POs the opposite was true and these POs 
were more prevalent in southern California and had likely made relatively 
fewer CIT investments prior to the introduction of P4P.  

5. Although, direct financial incentives for CIT use IT did not stimulate 
investments in CIT for most POs the IT domain measures did influence which 
types of CIT were implemented by POs. 

6. CIT was already a priority for POs because of the potential to improve clinical 
quality prior to the introduction of P4P. Nonetheless, P4P financial incentives 
inspired somewhat earlier investments in CIT for the majority of POs. 

7. The clinical domain measures were a factor that influenced the sequence of 
CIT adoption. Specifically, the earlier use of registries and other population 
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management CIT was prompted by the desire to conduct better data collection 
to improve clinical quality performance. 

8. Generally, financial incentives for clinical quality were much stronger drivers 
of CIT use than direct financial incentives. However, the presence of CIT 
measures and direct financial incentives for their use was helpful to get some 
POs started, and generally moved POs along at a faster pace of adoption.  
  

Responses to the PO Leadership Survey were tested for differences based upon PO 
characteristics including geographic location, size, organization type and clinical 
performance. There were no differences observed in survey responses based upon these 
PO characteristics with the exception of a greater southern California location for POs 
who gave a high importance rating to direct financial incentives for CIT and for POs that 
made CIT investments in response to P4P. 
 
5.2.4. The Perceived Attributes of CIT Innovations 

  
Data collected from the PO Leadership Survey were also used to study the third research 
question regarding the perceived attributes of CIT innovations by POs. Diffusion theory 
and to a lesser extent the Technology Acceptance Model suggested the perceived 
attributes included in the study and predicted the direction of their association with CIT 
innovations.  
 
The collective interpretation of these results can be summarized as follows: 
 

1. The perceived attribute which had the strongest correlation with CIT use was 
operational risk and was negatively associated with CIT use  
(r = -0.7295). Furthermore, point of care technologies were perceived as more 
operationally risky than population management technologies. 

2. Other perceived attributes had a moderate correlation with CIT use. These 
include relative clinical advantage (r = 0.6250), relative financial advantage 
(0.6135), and trialability (r = 0.6118), each positively associated with CIT use. 
These attributes demonstrated a much stronger positive correlation with 
population management CIT capabilities (0.9123) than with point of care 
capabilities (0.5171) when these categories of CIT were tested separately.   

3. The perceived attributes hi-techness, disruptiveness and perceived economic 
risk demonstrated weak correlations with CIT use. These perceived attributes 
were all negatively associated with CIT use.  

4. The predicted direction of these associations held with the exception of high- 
techness which was predicted to be positive, but surprisingly was negatively 
associated with CIT use. Notably, e-prescribing was given a relatively high 
rating for hi-techness, but was otherwise negatively perceived helping to 
explain why it was the CIT capability with the lowest rate of adoption in the 
study.  

 
These results suggest that the perceived attributes of CIT innovations can be helpful to 
predict CIT innovations likely to be adopted earlier. This information may also be useful 
to stage the appropriate sequencing of CIT adoption. It also raises the prospect that 
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offering strong incentives for CIT innovations with negative perceptions may result in 
unfavorable unintended consequences.  

 
5.3. Limitations 
 
This study had a number of limitations. The case study design involved the use of cross sectional 
data, and was absent a randomized sample or control group; therefore, interpretation of the 
results cannot establish that cause precedes effect and can only be used to assess statistical 
association between cause and effect. Further, limitations to the study included sample bias and 
threats to internal and external validity.   
 
 5.3.1. Sample Bias   

Several types of sample or sample selection bias were present in this study, likely 
affecting whether study participants were equally balanced or objectively represented. 
Some of these have been referenced in the previous limitation sections of this document.  

 
5.3.1.1. IT Survey self-selection bias: The IT Survey, which provided a primary 
source of data for this study, was completed voluntarily by POs seeking eligibility 
for financial incentives directly related to CIT use. This may have resulted in self-
selection bias affecting the observed relationships between PO characteristics and 
the rate of CIT adoption. For example, POs may have chosen not to respond to the 
survey because their perceived incentive opportunity was low, despite their use of 
CIT.    

 
5.3.1.2. IT Survey truncated selection bias: The lack of data about CIT use by 
POs not responding to the IT Survey resulted in “truncated selection” requiring 
elimination of non-responding POs from the analysis of organizational 
characteristics and innovativeness. This form of sampling bias may have also 
affected observed relationships between PO characteristics and the rate of CIT 
adoption. 

 
5.3.1.3. EHR use survey self-selection bias: The PO Intentions Questionnaire, 
which was the source of data for EHR use by POs in the study, was completed by 
only 90% of the POs in the IHA-P4P program study population. Although this is a 
relatively high response rate, it may have resulted in self-selection bias.  
 
5.3.1.4. PO Leadership Survey sampling selection bias: The initial stratified 
sample of 35 POs selected for the PO Leadership Survey included 14 POs who 
did not respond to the survey request, refused to participate, or lacked sufficient 
clinical performance results and were deemed ineligible. Other POs with similar 
characteristics were selected to meet the sample target size of 35 POs. Sample 
selection bias may have occurred, resulting in a sample population that was not 
representative of the larger PO study population. The results of bivariate statistical 
tests indicate that the PO sample population included POs with proportionally 
larger size, greater Northern California location and better clinical P4P 
performance compared to the PO study population.     
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 5.3.2. Internal and External Validity Issues 
The associations between independent variables, CIT use, and other inferences made in 
this study must be considered in light of various threats to its internal and external 
validity. 

 
5.3.2.1. Internal Validity: Threats to internal validity include, but are not limited 
to confounding, extraneous variables, outside events and response bias. 
Confounding may cause the apparent association of certain independent variables 
with the timing and use of the dependent variables in this study. CIT use 
associated with geographic location may actually be attributed to the financial 
status and/or the base compensation of POs, which was not measured as an 
independent variable in this study.  
 
A number of extraneous variables including internal PO financial incentives, 
public reporting, quality improvement programs and other factors not measured in 
this study may have affected the observations reported. Furthermore, changing 
market conditions during the time period of the study, such as the declining 
commercial HMO enrollment and the competitiveness of the HMO commercial 
product in the market, may have influenced certain POs to engage either more or 
less aggressively in P4P and the increased use of CIT.  
 
Further, the responses by PO leaders to the P4P Leadership Survey may not 
reflect the perceptions and attitudes of the practicing physicians within POs who 
actually use the CIT capabilities studied. PO leaders might over or understate 
perceptions about the advantages and disadvantages of certain CIT types 
compared to the actual users. 

 
5.3.2.2. External Validity: A number of threats to the external validity of this 
study limit the extent to which results can be generalized outside of California. 
This case study was limited to California managed healthcare delivery, which 
includes a variety of characteristics unique to the California market. Among these 
are the prevalence of capitation as the base method of compensation for POs in 
the study; a highly competitive managed care/HMO commercial market; the 
almost exclusive use of organized physician groups as the delivery model of care 
for the commercial HMO product, and wide variations in the socioeconomics of 
different geographic regions in California. Furthermore, the POs in the study 
population have a twenty year history involving incentives, which may predispose 
their response to P4P.  
 

5.4. Strengths 
 
This case study had a number of strengths. First, other comparable studies involved multiple pay 
for performance programs operating at the same time in the same geography. In contrast, the 
IHA-P4P program was the only significant P4P incentive program offered by private health 
plans in the commercial HMO market in California for the CIT innovations measured. Second, 
the case study used reliable measures for the dependent and independent variables included in 
the study. Third, data collection for these measures incorporated processes to increase reliability, 
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including: (1) random audits to test the reliability of self-reported dependent variables; and (2) 
the use of multiple information sources to cross reference data for most of the independent 
variables in the study. Fourth, the case study involved a large patient population and significant 
direct and indirect financial incentives for CIT use equaling $290 million during the study 
period.  Finally, the study population included every PO that had a commercial HMO contract 
with any health plan in the IHA-P4P program, providing a comprehensive study population.      
 
5.5. Implications for Policy and Practice  

 
Undeniably, the most significant implication for the findings of this study relates to the 
development and implementation of the “meaningful use” regulations which determine eligibility 
for incentive payments for EHR use under the HITECH Act. After vigorous national debate 
these regulations (Table 40, page 100) were released on July 13, 2010 and apply to the first two 
years of the program beginning in 2011 (261).  
 
This case study offers a number of insights, which may be useful in interpreting these regulations 
and for considering the development of regulations for subsequent phases of the HITECH Act. 
The incentive design components reviewed in this study, are described and presented in Table 39 
below and should be considered in this analysis. 

 
Table 39: Comparison of IHA-P4P and HITECH Incentive Design Components 
   IHA-P4P Program     HITECH Act 
Incentive Design Components   
         
   # CIT Measures:   
          # Required - 15 
          # Menu (4 of 11) (4 of 8) 
          Total # measures 11 23 
   Type of Measures:   
           Population Management 3 4 
           Point of Care 8 6 
           Patient Information - 4 
           Patient Access to Information - 4 
           Data Exchange - 4 
           Decision Support - 1 
   
   Level of Use Specification 50% of Primary Care Varies 
   
   Types of Incentives:   
           Direct + ++ 
           Meaningful Use - ++ 
           Indirect (Quality) Incentives ++ - 
   
   Clinical Quality Measures                 34                - 
   
   Payment Intervals Annual Annual 
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The findings of this study suggest that PO characteristics enable some groups to respond earlier 
to incentives for CIT use. One implication of this observation is that smaller, less organized 
physician practices with lower financial resources will be challenged to effectively respond to 
the HITECH incentives. Therefore, differential expectations and incentive payments may be 
necessary to facilitate CIT adoption among providers needing the most assistance. States have 
some flexibility in how the HITECH incentives for Medicaid participating physicians are applied 
and this is likely the best opportunity to consider this recommendation. 
 
This study also suggests that direct financial incentives can influence the sequence and pace of 
CIT adoption; however certain CIT capabilities such as e-prescribing face considerable 
perceived barriers such as operational risk which may not be resolved by incentive payments. 
Including such CIT capabilities in the “required” measure set may result in either failure of 
physician practices to meet the regulations or ineffective implementation or even worse, cause 
patient safety issues. Therefore, the required measures for e-prescribing, computer provider order 
entry (COPE) and drug interaction check might best be moved to the “menu” of optional 
meaningful use measures. 
 
Based upon the adoption rates of point of care technology innovations in the IHA-P4P program 
the number of “required” HITECH measures appears very ambitious, particularly for physician 
practices with limited financial resources and technical capacity. The findings of this study 
indicate that more integrated medical group and foundation model POs were earlier to adopt 
point of care technology and EHRs. This implies that less integrated practices will be slower to 
respond suggesting the need for more flexibility in the regulations by generally reducing the 
number of required measures and expanding the measures included in the optional measure 
menu. 
 
Furthermore, this study suggests that financial incentives for clinical quality performance are 
powerful indirect incentives for CIT use which align well with the predisposing attitudes of 
physicians about the importance of clinical quality. The HITECH incentives provide important 
direct and meaningful use incentives, which appear to be most important in the earlier stages of 
CIT adoption. However, the HITECH Act should be followed with the implementation of 
clinical quality incentives to further promote the meaningful use of CIT. This should be a major 
priority to assure the expanded and effective use of CIT by U.S. physicians.   
 
The findings of this study have implications for policy and practice beyond those related to the 
HITECH Act. These relate primarily to the design of pay for performance programs by both 
private and public organizations. Findings from this study suggest that direct financial incentives 
for CIT use are most appropriate in the early stages of P4P to help guide the initial sequence of 
CIT innovation. Thereafter, incentives for clinical quality appear to be most effective for 
indirectly incenting the most appropriate use of CIT for a particular physician practice or 
organization. These findings suggest that the combination of direct and indirect financial 
incentives in conjunction with a flexible P4P program design offers physician practices the 
opportunity to move in a sequence and at a pace most appropriate for their organization. 
Therefore, policy makers designing pay for performance programs should consider ways to 
balance specific targets with a sufficient amount of flexibility to allow creatively and medical 
professionalism to guide the most effective application of CIT in physician practices.  
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 Table 40: Summary Overview of Meaningful Use Objectives (Core and Menu Set) 
 

Core Set 

Objective Measure 

Record patient demographics (sex, race, ethnicity, date of birth, 
    preferred language, and in the case of hospitals, date and 
    preliminary cause of death in the event of mortality) 

More than 50% of patients’ demographic data recorded as 
    structured data 

Record vital signs and chart changes (height, weight, blood 
    pressure, body-mass index, growth charts for children 

More than 50% of patients 2 years of age or older have height 
    weight, and blood pressure recorded as structured data 

Maintain up-to-date problem list of current and active diagnoses More than 80% of patients have at least one entry recorded as 
    structured data 

Maintain active medication list More than 80% of patients have at least one entry recorded as 
    structured data 

Maintain active medication allergy list More than 80% of patients have at least one entry recorded as 
    structured data 

Record smoking status for patients 13 years of age or older More than 50% of patients 13 years of age or older have 
    smoking status recorded as structured data 

For individual professionals, provide patients with clinical 
    summaries for each office visit; for hospitals, provide an  
    electronic copy of hospital discharge instructions on request 

Clinical summaries provided to patients for more than 50% of all 
    office visits within 3 business days; more than 50% of all 
    patients who are discharged from the inpatient department or 
    emergency department of an eligible hospital or critical 
    access hospital and who request an electronic copy of their 
    discharge instructions are provided with it. 

On request, provide patients with an electronic copy of their 
    health information (including diagnostic test results, problem 
    list, medication lists, medication allergies, and for hospitals, 
    discharge summary and procedures) 

More than 50% of requesting patients receive electronic copy 
    within 3 business days 

Generate and transmit permissible prescriptions electronically 
    (does not apply to hospitals) 

More than 40% are transmitted electronically using certified 
    EHR technology 

Computer provider order entry (CPOE) for medication orders More than 30% of patients with at least one medication in their 
    medication list have at least one medication ordered through 
    CPOE 

Implement drug-drug and drug-allergy interaction checks Functionality is enabled for these checks for the entire reporting 
    period 

Implement capability to electronically exchange key clinical 
    information among providers and patient-authorized entities 

Perform at least one test of EHR’s capacity to electronically 
    exchange information 

Implement one clinical decision support rule and ability to track 
    compliance with the rule 

One clinical decision support rule implemented 

Implement systems to protect privacy and security of patient 
    data in the EHR 

Conduct or review a security risk analysis, implement security 
    updates as necessary, and correct identified security 
    deficiencies 

Report clinical quality measures to CMS or states For 2011, provide aggregate numerator and denominator 
through attestation; for 2012, electronically submit measures 

Menu Set 

Implement drug formulary checks Drug formulary check system is implemented and has access to 
    at least one internal or external drug formulary for the entire 
    reporting period 

Incorporate clinical laboratory test results into EHRs as 
    structured data 

More than 40% of clinical laboratory test results whose results 
    are in positive/negative or numerical format are incorporated  
    into EHR's as structured data  
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Generate lists of patients by specific conditions to use for quality 
    improvement, reduction of disparities, research, or outreach 

Generate at least one listing of patients with a specific condition 

Use EHR technology to identify patient-specific education 
    resources and provide those to the patient as appropriate 

More than 10% of patients are provided patient-specific 
    education resources 

Perform medication reconciliation between care settings Medication reconciliation is performed for more than 50% of  
    transitions of care 

Provide summary of care record for patients referred to or 
    transitioned to another provider or setting 

Summary of care record is provided for more than 50% of 
    patient transactions or referrals 

Submit electronic immunization data to immunization registries 
    or immunization information systems 

Perform at least one test of data submission and follow-up 
    submission (where registries can accept electronic 
    submissions) 

Submit electronic syndromic surveillance data to public health  
    agencies 

Perform at least one test of data submission and follow-up 
    submission (where public health agencies can accept 
    electronic data) 

Additional choices for hospitals and critical access hospitals  

    Record advance directives for patients 65 years of age or 
    older 

    More than 50% of patients 65 years of age or older have an  
        indication of an advance directive status recorded 

    Submit electronic data on reportable laboratory results to 
        public health agencies 

    Perform at least one test of data submission and follow-up 
        submission (where public health agencies can accept 
        electronic data) 

Additional choices for eligible professionals  

    Send reminders to patients (per patient preference) for  
        preventative and follow up care 

    More than 20% of patients 65 years of age or older or 5 years   
        of age or younger are sent appropriate reminders 

    Provide patients with timely electronic access to their health 
        information (including laboratory results, problem list,  
        medication lists, medication allergies) 

    More than 10% of patients are provided electronic access to  
        information within 4 days of its being updated in the EHR 

 
Source: The “Meaningful Use” Regulation for Electronic Health Records, David Blumenthal, M.D., M.P.P., and Marilyn Tavenner, 
R.N., M.H.A., New England Journal of Medicine, Online Edition, July 13, 2010 
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HUMAN SUBJECTS  
 
Approval of the research protocol by the Committee for Protection of Human Subjects (CPHS) 
was required and received for the qualitative analysis of perceived attributes of financial 
incentives and CIT innovations described in Chapter 4 of this study. This aspect of the study was 
based upon data collected from the IHA P4P Medical Group Leadership Survey included in 
Appendix 3. This survey included questions (Question 13.c and Questions 23-32), which were 
added specifically for the purpose of this study. The sampling plan, interview protocol, and use 
of data collected from this survey were conducted within the project protocol submitted and 
approved by the RAND IRB and by the U.C. Berkeley Internal Review Board (IRB) for 
evaluation of the IHA P4P program as described in Section 4.1. This application was approved 
by the U.C. Berkeley IRB and later extended, effective June 5, 2008 and expiring June 24, 2009. 
A copy of this approval letter is included in Appendix 5. Re-approval of the UCB IRB was not 
required for the purpose of research related to use of survey data because no further data 
collection occurred beyond June 24, 2009.  Furthermore, only analysis using de-identified data 
was conducted for the purposes of this dissertation study beyond this date, thus the analysis did 
not affect any human subjects. The Office for Protection of Human Subjects at the University of 
California, Berkeley confirmed that re-approval of the research protocol was not necessary 
within these constraints.   
 
To comply with Human Subjects considerations and the approved protocol PO subjects’ names 
and the names of individuals interviewed in the survey were not made available to me, nor was I 
allowed to participate in the interviews. Further, transcripts of the interviews were reviewed by 
the program evaluation team prior to my receipt and both the names of the POs and individuals 
interviewed were blinded, along with any comments or references that might suggest the PO 
name or person interviewed.  
 
I participated in the design of the survey instrument and sampling plan, but not the actual 
selection of specific POs to include in the survey sample. The names of the POs included in the 
survey were not provided to me at any time in any form.  I did receive blinded data linking 
certain characteristics of POs in the study sample to respondent POs, but not in a manner which 
allowed me to match PO names of survey participants to other PO data.    
  
The quantitative analysis of PO characteristics associated with the adoption of CIT described in 
Chapter 3 of this study utilized a cross sectional dataset developed using P4P program data and 
supplemented with a variety of other data sources. Program participants in the IHA-P4P program 
agree in advance to public reporting of program results, and all outcome results are public data.   
Nonetheless, prior to initiation of research for this study a request for permission to use P4P 
program data for purposes of this dissertation and publication was submitted to the IHA P4P 
Steering Committee, the governing body of the P4P program. This body includes broad 
representation from program stakeholders, including all participating health plans and an equal 
number of PO representatives.  The request to use P4P program data for purposes of this 
dissertation research was unanimously approved by the IHA P4P Steering committee in 2007.  
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Administrative Policies 

Organization 
obligations 

By submitting the IT-Enabled Systemness survey for the P4P program, the 
applicant agrees: 

 To release to NCQA the information that NCQA deems pertinent. 

 To hold NCQA, its directors, officers, employees, agents, and representatives 
harmless from any claims related to (1) third party claims for malphysician 
organization or injury by physician organization; (2) the physician 
organization’s failure to achieve desired results under the IT-Enabled 
Systemness survey; and (3) payment and network decisions made by third 
parties based on the IT-Enabled Systemness survey under the P4P program.

 

 
 The score for the IT-Enabled Systemness survey administered by NCQA 

does not constitute a warranty or any other representation by NCQA to any 
third parties (including, but not limited to, employers, consumers or payers) 
regarding the quality or nature of the health-related services provided or 
arranged for by the physician organization. 

 Any information created as a part of the IT-Enabled Systemness survey of 
the physician organization by NCQA shall be kept confidential, except as 
indicated in the section Guidelines for NCQA P4P Audit Review Advertising 
and Marketing in the MY 2007 P4P Manual. 

 The IT-Enabled Systemness survey score is not a replacement for a 
physician organization's evaluation, assessment and monitoring of its own 
services and programs. 

 To not misrepresent its IT-Enabled Systemness survey score or suggest 
that it has participated in the IT-Enabled Systemness survey when such 
representation is not accurate. 
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Measures and Elements in IT-Enabled Systemness 
 

Measures in IT-Enabled Systemness Domain Existing or New Points 

Measure 1: Data Integration for Population Management  5 

Element A: Reporting Based on Electronic Information 
 Actionable reports/query lists from electronic registry or data warehouse  
 Computerized registries  
 Electronically generated HEDIS or P4P measure that uses laboratory or 

other clinical data 

Existing measure 1 in IT 
domain 

3 

Element B: Identifying Important Conditions, such as most frequently seen 
diagnoses, important risk factors, clinically important conditions and patients 
appropriate for care management. 

New  2 

Measure 2: Electronic Clinical Decision Support at the Point of Care (one 
element)  

At least 50% of PCPs or PCPs serving at least 50% of the organization’s 
commercial HMO/POS members use point-of-care electronic tools. 
 E-prescribing 
 Checking prescriptions for safety and efficiency 
 Receiving e-lab results 
 Ordering lab tests  
 Accessing clinical notes of other practitioners, including hospital discharge 

information 
 Receiving preventive and chronic care reminders 
 Accessing clinical findings such as blood pressure 
 E-messaging 

Existing Measure 2 in IT 
domain with one additional 
qualifying item 

8 

Measure 3: Care Management  10 

Element A: Coordination With Practitioners, to develop content of care 
management programs and provide decision-support information. 

New  1 

Element B: Chronic Care Management includes coordination of care 
management, patient self-management support and assignment of team 
members for care management responsibilities. Depression must be one of three 
conditions addressed. 

New  6 

Element C: Continuity of Care for patients discharged from hospital or ER—
follow-up with primary care. 

New 3 

Measure 4: Access and Communication Standards (one element) 
Standards are in place and communicated to all physicians in the PO for phone 
response time, appointment scheduling, e-mail responses and service to patients 
who speak other languages 

New 3 

Measure 5: Physician Measurement and Reporting (one element)  
The PO reports clinical or patient experience performance to its physicians and offers 
incentives. 

Existing physician incentive 
bonus opportunity 

4 
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Measure 1: Data Integration for Population Management 5 points
Intent 

The organization systematically manages patient information and uses the information 
for population management, to support patient care. 
 
Element A: Reporting Based on Electronic Information 3 points

The organization uses electronic data capability to integrate at least two categories of patient 
clinical information and to produce the following on at least 50% of its commercial HMO/POS 
members, updated at least twice annually. 

1. Actionable reports/query lists from an electronic disease registry or data warehouse that is 
updated at least twice annually 

2. Computerized registries that are updated at least twice annually 

3. Successful self-reporting of at least one of the four HEDIS measures below, electronically 
generated organizationwide using lab results or clinical findings: 

1. Cholesterol Management—LDL Control 

2. Diabetes Care—LDL Control 

3. Diabetes Care—HbA1c Control 

4. Controlling High Blood Pressure 

 
 

Scoring 
3 points 2 points 1 point 0 points 

The organization 
performs all 3 items 

The organization 
performs 2 items 

The organization 
performs 1 item 

The organization 
performs no items 

 

 IT Required: Intermediate 

Source of Content: P4P IT Domain Measure 1 

The organization can integrate different types of electronic data and use them for 
patient care and quality improvement. 

Definitions 

Actionable report/query list. Quality improvement reports for individual 
physicians or practice sites that include patient-level data and prompt action 
regarding individual patients.  

Computerized registry, data warehouse or other electronic data capability.  
A searchable source of data for all patients or all patients with a particular condition, 
not just those for whom the organization wishes to prompt action.  

Details: This element requires PO-level integration of relevant electronic data sets, 
including only: 

 Visits/claims  

 Lab claims  

 Lab results 

 Prescriptions  

Explanation 
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 Inpatient stays or ER visits

 Radiology findings or claims  

 Clinical findings: blood pressure, BMI, tobacco use, substance abuse or other 

 Findings relevant to clinical guidelines  

The element requires the use of an electronic disease registry, data warehouse or 
other electronic data capability to integrate at least two of the multiple sources listed 
above. The organization should be able to report the resulting data by practice site 
or by individual physician.  

Note: Eligibility lists do not count as a relevant data set—the use of eligibility data is 
assumed.  

Required 
submission 

Include supporting documentation for each item your organization performs.  

Supporting documentation includes computer-generated reports or screen shots 
(with all protected health information [PHI] de-identified) that: 

 Show results of the activities 

 Indicate the periodicity 

 Show use of two sources of data.  

Below are examples with two sources of data in each. 

Actionable reports for a physician or practice site 

 A list of patients who have been diagnosed with diabetes and who have HbA1c 
>9.0 (visits/claims data and laboratory results) 

 A list of patients who have been diagnosed with asthma and who have not filled a 
prescription for a long-acting medication in the past year (visits/claims data and 
prescription-filled data) 

 A list of eligible patients (visit data to find patients who should not be excluded 
from the measure) missing breast cancer screening (radiology findings or claims) 
or cervical cancer screening (laboratory findings or claims)  

 Electronic query list of children who visited the ER for asthma and had no follow-
up visit to PCP within a week (ER records plus visit data)  

Computerized registries for a physician or practice site 

 A list of all patients diagnosed with CHF by practice site (visits), showing 
hospitalizations and ER visits in the past year (inpatient or ER records) 

 Electronic query list or report of all patients with diabetes (visits or pharmacy data)
and their clinical lab results, most recent visit and most recent pharmacy fills (one 
condition, three data sets)  

 Electronic query list or report of all patients' most recent lab results and office 
visits 

 A list covering all patients with hypertension (visits) and their last three blood 
pressure readings (clinical findings)  

Reports using visit data for diagnoses, lab data and or clinical data to produce 
HEDIS measures across the PO 

 Any one of four specific HEDIS measures that include lab results or clinical 
findings in the numerator 
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Element B: Identifying Important Conditions 2 points 

The organization uses electronic data to identify the following diagnoses and conditions among 
all of its commercial HMO/POS patients. 

1. Most frequently seen diagnoses  

 ________________________________________________________________________________

 ________________________________________________________________________________

2. Most important risk factors in the organization’s patient population 

 ________________________________________________________________________________

 ________________________________________________________________________________

3. Three conditions that are clinically important in the organization’s patient population  

(1) _____________________________________________________________________________

(2) _____________________________________________________________________________

(3) _____________________________________________________________________________

4. Patients identified for participation in care management 

  

Scoring 
2 points 1 point 0 points 

The organization 
identifies 4 items 

The organization 
identifies 2-3 items 

The organization 
identifies 0-1 items  

 

 IT Required: Basic 

Source of Content: Modification to NCQA’s PPC 2004–2005 and Disease 
Management standards 

Condition-Specific: No

Explanation The organization mines its data for population management, using electronic clinical 
data to manage populations and to direct patients to care management programs. 

Details: The organization analyzes electronic data on its entire commercial 
HMO/POS population to pursue these activities.  

This does not require an electronic health record (EHR), but does require at least a 
system that includes electronic clinical patient information, such as the following, in 
searchable, coded fields. 

 Current and past diagnoses 

 Dates of previous clinical visits 

 Billing codes for services 

 Status of age-appropriate preventive services (immunizations, screenings, 
counseling) 

 Age-appropriate risk factors (obesity, smoking, substance abuse and others 
appropriate for younger patients) 

 Current medications 

 Allergies and adverse reactions
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 Blood pressure 

 Height, weight and BMI 

 Laboratory test results 

Definitions 
Most frequently seen diagnoses. Diagnoses that the organization sees most often, 
which may include single episode conditions, such as colds or urinary tract 
infections, or chronic conditions.  

Risk factors. Behaviors, habits, age, family history or other personal traits that may 
increase the likelihood of poor health outcomes. This does not include diagnosed 
conditions. It is acceptable if only some of the factors have been collected, or if 
factors have only been collected for a portion of the population (e.g., diabetics who 
smoke or cardiac patients who are overweight).  

Clinically important conditions. Chronic or recurring conditions that the 
organization sees, such as otitis media, asthma, depression, diabetes or congestive 
heart failure. In some cases, the most frequently seen diagnoses may be the same 
as the clinically important conditions.  

Patient eligibility for participation in care management. Patients whose data 
indicate the diagnoses, risk factors or conditions that the organization addresses in a 
care management program. 

Criteria: The organization may use any of the following criteria to identify the most 
frequently seen diagnoses, the most important risk factors and the three important 
conditions. 

 Number of patients with the conditions, problems or risk factors  

 Number of visits for the conditions or problems 

 Total fees billed or other measures of cost associated with the conditions, 
problems or risk factors 

Note: For Item 3 only, the organization may choose conditions because they are 
measured in the P4P Clinical Domain. 

In addition, the organization may use the following criteria to identify the three 
important conditions. 

 Ability to treat or change the conditions or problems (how amenable the 
conditions are to care management; availability of clinical guidelines) 

 Other grounds, such as conditions for which the organization measures 
performance or receives rewards for performance, such as P4P rewards; 
conditions that the organization has selected or targeted to improve 
performance, such as depression. 

Required 
submission 

1. Lists of results for Items 1–3, and 

2. Computerized reports showing data for Items 1–3, and 

3. A brief written explanation of the methodology for determining the most frequently 
seen diagnoses; most important risk factors in the organization’s patient 
population; and the three conditions that are clinically important in the 
organization’s patient population, and 

4. For Item 4, a brief written explanation or existing protocol or procedure for how 
the organization identifies eligible patients for participation in care management 
and refers them for care management programs 
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Measure 2: Electronic Clinical Decision Support at 8 points 
 the Point of Care  
 
Note: This is a must-pass measure. To earn the full 20 points, at least 4 points must be from this 
measure. 

 

Intent 

The organization’s physicians employ electronic systems at the point of care to provide 
information that enhances quality of care.  

 
Element A 8 points

At least 50% of the organization’s PCPs, or PCPs serving at least 50% of the organization's 
commercial HMO/POS members, use electronic systems for the types of decision support below.

1. E-prescribing 

2. Checking prescriptions for safety and efficiency 

3. Receiving e-lab results  

4. Ordering lab tests 

5. Accessing clinical notes of other practitioners, including hospital discharge information 

6. Receiving guidelines-based preventive and chronic care reminders for needed tests, visits, 
risk assessments and counseling during or prior to the patient visit 

7. Accessing clinical findings, such as blood pressure 

8. E-messaging 

 

Scoring 
8 points 6 points 4 points 2 points 0 points 

The system has 
4 or more items 

The system 
has 3 items 

The system 
has 2 items 

The system 
has 1 item 

The system 
has no 
items 

 

 Source of Content: P4P IT Domain Measure 2 

Explanation The organization records the following. 

 The number of PCPs who use each electronic decision-support tool, and 

 The number of patients assigned to PCPs who use each electronic decision-
support tool 

The organization receives credit for each item that reaches 50 percent on either 
portion. 
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Required 
submission 

1. Record the following information.

 Total number of PCPs: _____________ 

 Total commercial HMO/POS patient population: _____________ 

Item 
Number of PCPs 

 Who Use 
Number of Patients Assigned 

to PCPs Who Use 

E-prescribing   

E-prescription safety checks   

E-ordering lab tests   

Receiving e-lab results   

Accessing clinical notes   

Receiving care reminders   

Accessing clinical findings   

E-messaging   
 

2.  Complete electronic attestation affirming the percentage of the organization using 
each item.  

No other documentation is required. NCQA conducts an audit of 5 percent of all 
submissions for this measure 
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Measure 3: Care Management 10 points
The organization systematically manages care for individual commercial HMO/POS 
patients according to their conditions and needs, and coordinates patients’ care. 

Intent 

The organization actively identifies and engages members in care management. The 
organization maintains continuous relationships with patients by implementing 
evidence-based guidelines and by applying them, over time and to the appropriate 
degree, to identified needs. 

Element A: Coordination With Practitioners  1 point 

The organization coordinates with practitioners in the following ways. 

1. Consults with practicing physicians to develop the content of their care management 
programs  

2. Provides decision-support information to practitioners 

   

Scoring 
1 point 0 points 

The program design  
includes 2 items 

The program design includes  
fewer than 2 items 

 

 Source of Content: NCQA’s PPC and Disease Management standards, adapted by 
the P4P Technical Committee

Explanation To be successful, the organization’s care management programs must communicate 
with practicing physicians and other practitioners, listening to them when it develops 
the programs and giving them evidence-based guidance on care management. 

Condition-Specific: No 

Definitions  

A practitioner can be a physician, nurse, pharmacist or behavioral health 
practitioner. 

Decision support activities provide information that helps practitioners make 
knowledgeable decisions about care. Information usually includes evidence-based 
guidelines on the most effective way to manage a patient’s condition.  

Program content includes the actions the organization takes—by itself; through other 
organizations, such as health plans; or through practitioners—to improve outcomes. 
To meet this element, the organization seeks input from practicing physicians on all 
aspects of its care management programs, including the following program 
components. 

 Supporting patients’ self-management of their conditions 

 Monitoring relevant medical test results 

 Managing comorbidities  

 Managing risk factors (e.g., goal setting, problem-solving techniques) 

 Managing medications
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Required 
submission 

1. For Item 1, committee lists or meeting minutes showing participation of practicing 
physicians or reports from other methods the organization may use to receive 
input from physicians 

2. For Item 2, sample materials such as flow diagrams and standards of care that 
the organization provides electronically to practitioners. 

 
 
Element B: Chronic Care Management  6 points 

For two clinically important conditions identified in the patient population (Measure 1, Element B, 
Item 3), plus depression, the organization and its physicians have a care management program 
for commercial HMO/POS members that does the following. 

Condition #1: ___________________ (from Measure 1, Element B, Item 3) 

1. Identify and enroll at least the highest risk patients in care management programs operated 
either by the organization or by another organization (such as a health plan). 

Percentage of the population identified to be at highest risk: _____________________ 

Percentage of the high-risk population enrolled in care management: ______________ 

2. Inform physicians about the conditions of their individual patients using electronic data 

3. Monitor patients’ conditions using evidence-based measures 

4. Provide between-visit follow-up with patients 

5. Support patient self-management  

6. Employ either full-time or part-time staff to accomplish the above 

 

Condition #2: ___________________ (from Measure 1, Element B, Item 3) 

1. Identify and enroll at least the highest risk patients in care management programs operated 
either by the organization or by another organization (such as a health plan). 

Percentage of the population identified to be at highest risk: _____________________ 

Percentage of the high-risk population enrolled in care management: ______________ 

2. Inform physicians about the conditions of their individual patients using electronic data 

3. Monitor patients’ conditions using evidence-based measures 

4. Provide after-visit follow-up with patients 

5. Support patient self-management  

6. Employ either full-time or part-time staff to accomplish the above 
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Condition # 3: Depression (may be treated as a comorbidity of other chronic conditions)

1. Identify and enroll at least the highest risk patients in care management programs operated 
either by the organization or by another organization (such as a health plan). 

Percentage of the population identified to be at highest risk: _____________________ 

Percentage of the high-risk population enrolled in care management: ______________ 

2. Inform physicians about the conditions of their individual patients using electronic data 

3. Monitor patients’ conditions using evidence-based measures 

4. Provide after-visit follow-up with patients 

5. Support patient self-management  

6. Employ either full-time or part-time staff to accomplish the above. 
 

Scoring 
6 points 4 points 2 points 0 points 

The organization 
conducts at least 

4 items for 3 
conditions  

The organization 
conducts at least 

4 items for 2 
conditions 

The organization 
conducts at least 4 

items for 1 
condition 

The organization 
does not conduct 

at least 4 items for 
any condition 

 

 
IT Required: Basic
Source of Content: NCQA’s PPC 2004–2005 and Disease Management standards, 
ABIM, IOM, AAFP, CMS, DMAA, Depression in Primary Care, RWJ research 
Condition-Specific: Yes

Explanation This is the core of population-based care management, in which the organization 
facilitates an active process of reaching out and providing assistance and follow-up 
to populations with, or at risk for, established medical conditions. This is not 
utilization management or case management because it focuses on preventing 
exacerbations and improving health status, rather than on directing utilization. 

Definitions 

Care management provides population-based, supportive and ongoing care for 
patients. It requires a continuous relationship with patients and interaction through 
multiple media. Care management incorporates disease management*, a system of 
coordinated health care interventions and communication for populations with 
conditions in which patient self-care efforts are significant. Disease management 
includes the following. 

 Population identification processes 
 Evidence-based practice guidelines 
 Collaborative practice models to include physician and support-service 

providers 
 Patient self-management education (may include primary prevention, behavior 

modification programs and compliance/surveillance) 
 Process and outcomes measurement, evaluation, and management 
 Routine reporting/feedback loop (may include communication with patient, 

physician, health plan and ancillary providers, and practice profiling)  

*Definition from the Disease Management Association of America. 

Enrollment: Including the patient in a population for which the organization 
consistently provides care management to improve health status. 
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Details: The organization may take responsibility for some or all of the six items, 
may work with health plan programs that provide care management or may assign 
physician practices to provide the functions. In this last case, the organization should 
show evidence of how it directs practices’ actions.  

The first 5 items may be performed by phone or e-mail, during individual or group 
visits, or some combination of these. For Item 6, there must be staff employed by the 
organization to coordinate care management, although the staff actually performing 
care management may be staff of the organization, its member practices or an 
external organization. 

Examples of each activity 2–6. 

 Use electronic data to inform practitioners about the conditions of individual 
patients, such as providing a registry showing a history of HbA1c levels, LDL 
levels and blood pressure readings 

 Monitor patients’ conditions using evidence-based measures, such as tracking 
patients with depression over time using the same depression questionnaire 
and scale 

 Provide after-visit follow-up, such as a phone call or e-mail to confirm that a 
patient filled a prescription or understood the treatment plan 

 Support patient self-management, such as providing patients tracking tools or 
referrals to resources for exercise or diet instruction 

 Employ either full-time or part-time staff to coordinate the items above 

Required 
submission 

For each of three conditions, two that are identified in Measure 1, Element B, Item 3, 
plus depression. 

1. A statement or report on the number and percentage of patients identified to 
be at highest risk by the program’s definition, and the percentage of those 
who are enrolled in an appropriate care management program 

2. A program description that explains the organization’s processes for the 
above six items, including staffing responsibilities or job descriptions for Item 
6 

Note: If the organization has a more general care management program not focused 
on specific conditions, include the same description for each of three conditions and 
show how it applies to each.  
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Element C: Continuity of Care  3 points 

On its own or in conjunction with an external organization, the organization engages in the 
following activities for at least 50% of its commercial HMO/POS patients who receive 
unscheduled, non-elective emergent care in inpatient facilities or emergency rooms (ER) or for 
inpatient facilities/ERs that serve at least 50% of its commercial HMO/POS patients. 

1. Identify patients daily who receive unscheduled, nonelective emergent care in facilities  

2. Ensure all patients who receive unscheduled, nonelective emergent care are contacted after 
discharge from facilities  

3. Provide or coordinate follow-up care to patients who have been discharged 

Scoring 
 

3 points 2 points 1 point 0 points 
The 

organization 
performs all 3 
items for both 
inpatient and 

ER  

The organization 
performs 2 items for 
both inpatient and 

ER; or the 
organization performs 

3 items for either 
inpatient or ER 

The organization 
performs 1 item for 

both inpatient and ER; 
or the organization 
performs 2 items for 
either inpatient or ER 

The organization 
performs fewer 

than the required 
number of items 

 

 
IT Required: Basic  
Source of Content: Modified PPC 2004-2005 
Condition-Specific: No 

Explanation This element addresses a widely acknowledged dangerous point in the health care 
system: inadequate follow-up after a patient is discharged from a hospital. This element 
looks for the organization to actively inform patients’ physicians about the discharge and to 
make sure that patients get appropriate follow-up. This is a proactive care management 
process that is not solely high-cost case management, but may include high-cost case 
management.  

Details: The organization or an external organization reviews data daily to identify patients 
who receive unscheduled, nonelective inpatient or emergency care. The organization does 
not wait for these patients to make an appointment, but contacts them directly or ensures 
that member practitioners contact them. Proactive contact includes assisting patients with 
appropriate care to prevent worsening of their conditions. After the organization has 
contacted patients, it ensures they receive necessary follow-up care. Examples of follow-
up care include, but are not limited to, physician counseling; referrals to community 
resources; disease management or case management; and self-management support 
programs. 

Required 
submission 

Copy of protocols or samples of materials sent electronically to physicians. Materials may 
be from the organization or from an external organization with which the organization 
works. Examples of appropriate materials include any of the following. 

 Protocols showing the organization’s method and time frame for patient follow-up 
after an admission or emergency room visit 

 Actual reports, sent electronically to a physician office for immediate action, from a 
registry, EHR, hospital ER or admitting department, that include a list of identified 
patients with ER visits or inpatient admissions 

 Reports of practice sites’ performance on the organization’s standards for ER visit 
follow-up within a certain period of time
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Measure 4: Access and Communication 3 points
Intent 

The organization sets standards for access to care and communication with its 
commercial HMO/POS patients, and works to ensure patients have access to care 
according to those standards. 

Element A 3 points 

The organization electronically provides to its physicians standards for the following processes 
to support patient access. 

1. Scheduling each patient with his or her own personal clinician  

2. Coordinating visits with multiple clinicians or diagnostic tests during one trip  

3. Using triage to determine how soon a patient needs to be seen  

4. Maintaining the capacity to schedule patients the same day they call  

5. Scheduling same-day appointments based on the practice's triage of patients' conditions  

6. Scheduling same-day appointments based on patient's requests  

7. Providing telephone advice on clinical issues during office hours by physician, nurse or 
other clinician from the office within a specified time  

8. Providing urgent phone response within a specific time, with clinician support available 24 
hours a day, 7 days a week  

9. Providing secure e-mail consultations for the patient with a physician or other clinician on 
clinical issues, and answering within a specified time  

10. Providing an interactive practice Web site and responding within a specified time  

11. Making language services available for patients with limited English proficiency 

 

Scoring 
3 points 2 points 1 point 0 points 

The organization 
communicated 

standards for 9-11 
items  

The organization 
communicated 

standards for 7-8 
items 

The organization 
communicated 

standards for 4-6 
items 

The organization 
communicated 

standards for 0-3 
items 

 

 IT Required: Basic 

Source of Content: ABIM 

Condition-Specific: No 

Explanation The organization should have specific standards for the length of time it takes staff 
to respond to requests during office hours and to urgent calls after hours. The 
following points apply to particular items. 

 Items 4–6. These are components of advanced access, for which there are 
specific techniques of implementation 

 Item 4 refers to having the capacity for whatever same-day appointments the 
organization’s standards require—this may be just for urgent appointments 
based on Item 5, or may be for any patient requests, as in Item 6. 
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 Item 5 requires a triaging standard for scheduling same-day appointments, 

such as “urgent appointments within the same day”  

 Item 6 is advanced access, requiring the practice sites to schedule 
appointments for any patients who wish to come in the same day, regardless 
of the practice’s assessment of need 

 Item 7. Clinical staff return patient calls within a time frame specified by the 
organization's policies  

 Item 8. A phone message that only directs patients to the emergency room 
after hours does not meet the standard 

 Items 9, 10. Some organizations use secure e-mail or an interactive Web site, 
either attached to the organization or from an external organization, for making 
appointments, communicating test results, renewing prescriptions or other 
non-urgent needs 

 Item 11. Where applicable, organizations should use interpretation services. 

Required 
submission 

For each item, an example of information sent electronically to physicians’ offices to 
communicate the organization’s policy or standard.  
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Measure 5: Physician Measurement and Reporting 4 points
Intent 

The organization measures physician-level or practice-level performance on clinical 
metrics or patient experience for its commercial HMO/POS patients and makes reports 
and performance incentives available to them. 

Element A 4 points 

The organization does the following for at least 50% of its PCPs or for PCPs serving at least 50% 
of its commercial HMO/POS patients. 

1. Measures patient experience and/or clinical performance  

2. Reports measurement results to physicians  

3. Makes financial incentives or other incentives of monetary value available to physicians 
based on performance results 

 

Scoring 
4 points 0 points 

The organization meets all 3 items The organization meets 0-2 items 
 

 IT Required: Basic 

Source of Content: P4P Physician Incentive Bonus, Year 3 

Condition-Specific: No 

Explanation The organization shows that it measures individual physicians or practices and 
makes financial incentives or other incentives of monetary value available.  

Definitions 

Patient experience is information the group collects from patients, such as from a 
survey. It is not information the group collects about patients from other sources, 
such as length of wait time or patient flow studies. 

The measure does not require the group to use a standardized or statistically valid 
method of administering patient surveys, though this may be a future requirement. 

Clinical quality measures. The organization uses the following. 

 Evidence to select its measures  

 Population-based measurement methods 

Other incentives of monetary value may include any of the following. 

 Paid time off 

 Attendance at professional conferences 

 Increased patient volume 

 Other (explain)
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Making incentives available means having clear criteria for incentive program 
eligibility. The measure does not require that all eligible physicians earn incentive 
payments, only those who perform at the required level. Offering and distributing 
incentives to only a sample of physicians is not sufficient.

Required 
submission 

Complete electronic attestation affirming that the organization measures physician-
level or practice-level clinical or patient experience performance and makes reports 
and performance incentives available to them. This will be accompanied by a 5% 
audit. 
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1. Does your PO intend to self-report some or all of the clinical measures for the 2007 

Measurement Year?  
 

2. Does your PO intend to do the IT-Enabled Systemness Survey for the 2007 Measurement 
Year? (If you are uncertain, please indicate yes so that you will continue to receive 
information on this.) 

 
3. Does your PO intend to do the Patient Assessment Survey for the 2007 Measurement 

Year? (If yes, you should have already signed up with CCHRI.  Please contact Cheryl 
Damberg at cdamberg@pbgh.org for more information.) 

 
4. Please indicate which of the below seven health plans you contracted with for 

Commercial HMO or POS for the 2007 Measurement Year?  (this would be a check box 
option) 

a. Aetna        
b. Blue Cross 
c. Blue Shield 
d. Cigna 
e. HealthNet 
f. Pacificare 
g. Western Health 

 
5. In which county (ies) do you provide services? If you provide services in more than one 

county, in which county do the majority of your members reside?  
 

6. Please indicate your organization’s Electronic Medical Record status: (this would be a 
check box option) 

a. Fully operational  
b. Implementation underway 
c. Implementation planned 
d. No implementation planned 

 
7. Please indicate your organization’s membership in the following categories 

a. Commercial HMO 
b. Commercial  PPO 
c. Medi-Cal Managed Care 
d. Medi-Cal FFS 
e. Medicare Managed Care 
f. Medicare FFS 
g.   Total membership 
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IHA P4P MEDICAL GROUP LEADERSHIP INTERVIEW PROTOCOL, 
ROUND 2—2006 PAYOUT 

 

RAND 
 
Dr. Kristiana Raube, from the University of California at Berkeley and Dr. Cheryl Damberg, 
from RAND, a public policy research organization based in Santa Monica, CA, would like to 
invite you to take part in an evaluation study, which will examine the impact of the Pay for 
Performance (P4P) initiative being spearheaded by the Integrated Healthcare Association 
(IHA). The Pay for Performance evaluation study will explore whether and how financial and 
non-financial incentives stimulate improvement in patient experience, clinical quality and IT 
investment for quality. 
 
If you agree to participate in the evaluation, you will be asked to take part in a telephone 
interview, which will last about 1 hour. We will ask how the medical group where you work 
views the incentive program, how much you know about it, and what changes the medical 
group is making in information systems, technology investment, or clinical care that you 
believe will drive quality improvement. With your permission, the interview will be audio 
taped. We may ask to re-contact you by telephone or mail if there are any follow-up 
questions we have after our interviews. 
 
There are minimal risks to you from taking part in this research, and no foreseeable direct 
benefit to you. We hope that the research will benefit others such as health plans, 
employers, medical groups, and physicians in their efforts to improve the care provided to 
patients. 
 
All of the information that we obtain from you during the research will be kept confidential. 
We will store the tape recording and notes about it in a locked file. Each person we interview 
will have their own code number so that no one other than Drs. Raube and Damberg will 
know who you are in our notes. The key to the code of names will be kept in a separate 
locked file. Your name and other identifying information about you will not be used in any 
reports of the research. 
 
Your participation in this research is voluntary. You are free to refuse to take part. You may 
refuse to answer any questions and may stop taking part in the study at any time. Whether 
or not you choose to take part in this research will have no bearing on your standing in the 
medical group. 
 
If you have any questions about the research, you may telephone either Cheryl Damberg, at 
(310-393-0411 x6191; Damberg@rand.org) or Kristiana Raube, at (510-643-1399; 
raube@haas.berkeley.edu). If you agree to take part in the research, please sign the form 
below to indicate your agreement. Please keep the other copy of this agreement for your 
future reference. 
 
If you have any question regarding your treatment or rights as a participant in this research 
project, please contact either RAND's Committee for the Protection of Human Subjects 
(310-393-0411) or the University of California at Berkeley's Committee for Protection of 
Human Subjects at 510-642-7461, subjects@uclink.berkeley.edu. 
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I. BACKGROUND INFORMATION ON INTERVIEWEE  (before interview) 
 
Name of Physician Organization:  
 
Name of Interviewee: 
 
Research ID: 
 
Phone number for interview: 
 
Mailing address (Need to verify with interviewee for sending check to MD’s): 
 
 
Name of Interviewer:   
 
 
Date of interview: 
 
Start time of interview:   
 
Verify when scheduling interview:  
 
Name:  ________________________________________________________________  
 
Position Title: _________________________________________________________ 
 
How long has person held this position? ______________________________________ 
 
How long has (PO) been in existence under its current name?  ______________(years) 
 
Phone Number:  (       ) _____________  Fax Number: (       ) ___________________ 
 
Email: _______________________ 
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II. INTRODUCTION  

 
Thank you for agreeing to speak with me today.  I appreciate your time.  I assume that 
you know a little about the study through your contact with RAND/Berkeley staff to 
schedule this interview and from the materials you have received from us.  Would you 
like me to go over anything about RAND/UC Berkeley or about the IHA Pay-for-
performance evaluation study?   
 
If yes, points to cover: 
 
 RAND is a non-profit research organization (i.e., think tank) that provides 

objective analysis regarding public policy issues.  UC Berkeley is collaborating 
with RAND to conduct the study. 

 
 RAND and UC Berkeley are involved as evaluators per funding from the 

California HealthCare Foundation.   
 
 We are seeking to understand how medical groups view the incentives and what 

changes your organization is making in response to such incentives.  
 
 How did you choose my group (if asked)?  We randomly selected a subset of 35 

medical groups that are participating in the IHA Pay-for-performance program. 
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III. CONSENT 

 
I would like to remind you of RAND/Berkeley's data collection and use procedures and 
make sure you are ok with them.   
 
 RAND/Berkeley will use the information you provide for research purposes only, and will 

not disclose your identity or information that identifies you to anyone outside of the research 
project, except as required by law.  

 
 No one, except the RAND/Berkeley research team, will have access to the information you 

provide.  RAND/Berkeley will only produce summary information from our collective set of 
interviews.   

 
 We will destroy all information that identifies you after the interview has concluded.  

 
 You do not have to participate in the interview and you can stop at any time for any reason.   

 
 Your participation or nonparticipation will not be reported to anyone.    

 
 You should feel free to decline to discuss any topic that we raise.  

 
 Do you have any questions about the study?  

 
Do you agree to participate in the interview?  
 
 
 If you have any specific questions about this research, you may contact:  

 
Cheryl Damberg, Ph.D. 
Senior Policy Researcher & Principal Investigator 
RAND 
1700 Main Street 
Santa Monica, CA 90407 
Telephone: 310-393-0411 x6191 
FAX:  310-260-8155 
Email:  Cheryl_Damberg@rand.org 

Tora K. Bikson, Ph.D.  
Human Subjects Protection Committee 
RAND  
P.O. Box 2138  
Santa Monica CA 90407-2138 
Telephone: 310-393-0411  
FAX: 310-393-4818  
Email: Tora_Bikson@rand.org 

 
Before we begin, I am going to use some shorthand terms, which I want to make sure you 
understand:  I will sometimes refer to the IHA Pay-for-performance program as P4P.  I will 
also refer to physician organizations as POs. 
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Organizational Environment for Quality Improvement: 

1. How would you describe your organization’s corporate culture with respect to 
delivery of high quality care? 

 
   Strong culture of quality 

   Somewhat strong culture of quality 

  Moderate culture of quality 

  Somewhat weak culture of quality 

  Weak culture of quality 

a. If strong, what factors do you believe contribute to it being strong?  (Probes: 
strong leadership; payments tied to quality; see themselves as a learning 
organization committed to ongoing review and improvement) 

 

2. From your perspective, has the IHA Pay-for-Performance initiative influenced or 
changed your organizational culture with respect to the delivery of high quality and 
cost-efficient care?  (YES/NO) 

 
b. If yes, describe how. 

 

3. On a scale of 1 to 5, with 5 being “a lot” and 1 being “very little to no support.”, how 
would you rate the amount of support your organization dedicates to addressing 
quality of care issues?  
 

4. What are the top three strategic priorities of your physician organization? 

1.________________________________________________________________ 

2.________________________________________________________________ 

3.________________________________________________________________ 
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5. Currently, how does your organization monitor its quality performance? 

a. On a scale of 1 to 5, with 5 being “very successful” and 1 being “not very 
successful,” how successful do you feel you are in monitoring your 
organization’s quality performance?  
 

6. In all your efforts to make quality improvements in your organization, what is holding 
you back the most?  (Probe: What is your biggest constraint?) 

 

7. What quality performance monitoring and feedback information do you provide on an 
organization (group) -specific level?  

 
a. Who receives this information?  

b. With what frequency? 

c. Did you share P4P results with your physicians? If yes, how? 

 

8. What quality performance monitoring and feedback information do you provide at the 
level of the individual physician? 

 
a. Who receives this information?  

b. Is it blinded (for physician name) or unblinded? 

c. With what frequency do physicians receive this feedback information? 

d. How do you share the results with your physicians (e.g., paper reports, face-

to-face meetings with physician peers, leadership meetings, other)? 

9. Currently, overall incentives in the IHA P4P program equal about 1-2% of an average 
PO’s capitation.  Do you believe the amount of total capitation dedicated to quality-
based performance incentives should be: 

 
  Higher 

  Lower 

  Is about right? 
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a. If not “about right”, what percent of total capitation do you believe is the right 

amount? 
 
 
b. If you believe the percent of total capitation should be higher, what funding 

options would you support to increase the amount at risk for quality/efficiency 
performance?   

 
  Reduce future base capitation increase to fund increased P4P incentive   

  Reduce current capitation levels to fund P4P incentives  

  Other (Please describe) 

10.  
 

a.  
 

11. Please describe how your PO pays your individual physicians. (Mark all that apply)  
 PCP 

(% from each 
source) 

Specialist 
(% from each 

source) 
Salary   

Group capitation   

Individual Capitation   

Production-based   

Structured incentives   

Combination   

Other   

Total % 100% 100% 
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a. Are there any financial incentives for quality at the physician-level? (yes/no)  

(Please describe how they are structured) 
 

i. When did you start physician-level incentive payments? 

ii. Did you create physician-level incentives in response to the IHA 
program or modify existing physician incentives to match the IHA 
measures? 

 
 

b. If yes, what measures are the financial incentives tied to? (Probe:  are they 
tied to the P4P measures, cost efficiency measures, other measures?) 

 
 
c. What proportion of an average physician’s annual salary within your 

organization does the quality incentive represent? 
 

   0% 

  1-5% 

  6-10% 

  10-20% 

 >20% 

d. Is the physician incentive funded through: 

 The IHA P4P money only 

 Total revenues, including the IHA P4P money 

 Or in some other way 
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12. What percentage of an MD’s income do you think needs to be tied to quality 

indicators for an MD to pay attention (i.e., to change their behavior)?  
 

  1 - 2% 

  2 -5% 

  5-10% 

  10-20%  

  >20%)   

a. ? 
 

Understanding of Incentive Programs and Level of Impact in the Organization  
 

13. Do you think the IHA P4P measures are reasonable measures of quality performance 
that POs and their physicians should be held accountable for?  (YES/NO) 

 
 

a. If no, ask which measure(s) is/are cause for concern and why the group 
shouldn’t be held accountable for performance on the measure?  

 
 

b. Do you have thoughts or experiences with the IHA measures set, specifically 
regarding: 

i. Length of time measures should stay “live” (vs. retiring them)? 

ii. Addition of new measures [e.g., efficiency measures, IT-enabled care 
management (systemness) measures]? 

 
 

iii. Number of measures that should be included? 

iv. Other __________________________? 
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c. From your perspective, how important are each of the three current 

measurement domains to your PO? 
 

 Little/no 
Importance 

   Very 
Important 

Clinical 1 2 3 4 5 

Patient 
Experience 

1 2 3 4 5 

IT 
Capability 

1 2 3 4 5 

 

d. If “no importance” to any of the measurement domains, please describe why 
you gave this rating. 

 

14. How well do you think the front-line individual physicians within your own physician 
organization understand the P4P program—both the financial incentives and specific 
measures they are tied to?   

 
 

a. How has this been communicated to them? 
 
 

b. Has their awareness grown over the last 3 years?  (YES/NO).  If yes 
describe what factors you think have contributed to increased awareness 
(Probes:  doctor-level incentives, more education by senior staff) 

 

15. On a scale of 1 to 5, 5 being “very important” and 1 being “not important,” how 
important is P4P to your PO?  

a. Describe why or why not. 
 
 

b. Has the importance of the program to your PO changed over the past 3 years 
(now that you’ve received your third set of incentive payouts)? 

 
 

c. What aspect(s) of the program do you see as most important and why? 
(prompts:  public reporting, common measure set, defined measures to hold 
docs accountable, money) 
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16. Do you think the incentives (both $$ and public reporting) in the IHA P4P program 

directly affect  
 

a. Organizational behavior?  If yes, in what ways? 

b. Individual physician behavior? If yes, in what ways?  

 

Unintended Consequences 

17. From your experience, have you observed or encountered any unintended 

consequences from the P4P program (these can be positive such as investment in IT 

has helped track other clinical areas or negative like teach to the test and taking 

focus away from other important clinical areas)?  

a. If yes to negative consequences, where do you see this occurring?  What could 

be done to mitigate these negative effects? 

If yes, positive consequences, please describe. 
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Actions Taken to Influence Quality:   

18. What actions, if anything, has your PO taken in response to P4P?  

Actions Yes/No When started? If not yet, do you 
plan to do in future 

(2007)? 
Hire additional  
staff 

   

Invest in IT    

Change  MD 
compensation 

   

Review guidelines    

Hire a quality 
consultant 

   

Other (what?)    

 
A. Do you think any of these investments had an impact on your 2006 payouts 
(based on 2005 performance measurement)?  (YES/NO)  

i.   If yesDescribe which ones had an effect? 

ii.  If no, why not? 

19. Did your PO receive bonus money from the health plans in 2006 for its 2005 
performance? (yes/no—If NO, skip to #20)  

 
a. Was the amount you received in 2006 higher or lower than the amount you 

received in 2005?  
 

b. What proportion of your PO’s total capitation do you estimate the incentive 
payments from all plans represented  

 
 0% 

 1-5% 

 6-10% 

 10-20% 

 >20% 
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c. Was it more, less or about what you expected?   
 
 

d. Is the amount you received what you think your PO deserved, given your level 
of performance? 

 
 

e. Was this “return” enough to offset the investment you made (i.e., was the $$ 
amount enough to provide a positive ROI for your PO?)? 

 

20. What has your PO done with the bonus money it received in 2006? (e.g., increase 
MD compensation, MD compensation based on performance, IT investment, 
additional staff, other______________) (PROBE to reflect how the $$ earned goes to 
total revenue pool and then how it is reallocated.  Ask how much the organization 
skims off the top to support organization systems/support, ie. IT, administrative staff.) 

 
A.  If you distribute to MDs, what percent of the bonus payment that your PO 
received from the IHA P4P went directly to physician compensation?  (PROBE: 
how much goes back into the organization as a whole?) 
 

 0% 

 1-20% 

 21-40% 

 41-60% 

61-80% 

 81-99% 

 100%  

   

21. On a scale of 1-5, with 1 being “no engagement” and 5 being “a high level of 
engagement,” how would you rate your PO’s level of engagement in the IHA P4P 
program? 
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Public Reporting 

22. Please rate on a scale of 1 to 5, 5 being “very important” and 1 being “little/no 
importance.” how important you think public reporting in the Office of Patient 
Advocate (OPA) website is in motivating POs to change their behavior?  

 
 

(Probe: Why is it important?) 
 
Information Technology 
Before I begin this section of the survey I would like you to have the one page document 
titled, P4P IT Domain Measure Capabilities, available for your review. This document lists 
the two P4P IT domain measures which include: (1) Integration of Data for Population 
Management; and, (2) Point of Care Technology including the specific IT capabilities within 
each measure.  
 

23. On a scale of 1 to 5, with 5 being “very important” and 1 being “little/no importance,” 
how important were the potential P4P incentive payments tied directly to IT in your 
PO’s decision to adopt IT measure domain capabilities?  

 
 

24. Would you have invested in P4P IT domain capabilities without the IT domain 
incentives? 

 
25. On a scale of 1 to 5, with 5 being “very important” and 1 being “little/no importance,” 

how important were the following factors in your PO’s decision to adopt the IT 
measure domain capabilities: 

 

 Little/no 
Importance 

   Very 
Important 

a. Potential to improve 
your POs clinical domain 
scores through better data 
collection? 

1 2 3 4 5 

b. Potential to improve 
patient care? 

1 2 3 4 5 
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For the following  
questions, select  
no more than 3 options 
(whether they’ve implemented 
technology or not—goal is to get 
their subjective opinion) 

(a) 
Electronic 

patient 
registry 

(b) 
Actionable 

reports  
for patient 
population 

management 

(c) 
Electronic 
collection 
of HEDIS 

data 

(d)  
E-

Prescribing 

(e)  
E-check  

of 
prescription 
interaction 

(f)  
E-

retrieval 
of lab 
results 

(g)  
E-

access 
to  

clinical 
notes 

(h)  
E-retrieval 

of  
patient 

reminders 

(i) Physician 
alerts when 

clinical 
guidelines 

are not met 
for a 

particular 
patient 

 
(j)  

None 
 

Why? 

26. Which of the following IT 
innovations provide the 
biggest boost to clinical 
performance?                       

27. Which of the following IT 
innovations would be most 
disruptive to physicians 
providing patient care?  

                      
28. Which of the following IT 

innovations would to be the 
most risky economically to 
implement?                       

29. Which of the following IT 
innovations would to be the 
most risky operationally to 
implement?                       

30. Which of the following IT 
innovations would be the 
least costly to implement? 

                      

31. Which of the following IT 
innovations would be the 
easiest to try on an 
experimental basis? 

                      

32. Which of the following IT 
innovations would be most 
helpful in attracting tech 
savvy physicians and staff to 
your physician organization?                       
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Recommendations for the Future 
 

33. What does your organization believe should be the top P4P program priorities going 
forward? (Check all that apply—let the respondent talk before leading them through list) 
 

 Not 
Important 

   Very 
Important 

a. Increasing the incentive bonus amount (as 
a % of total capitation) 

1 2 3 4 5 

b. Expanding the clinical performance 
measures set (if yes, for what 
conditions/areas?) 

1 2 3 4 5 

c. Providing more technical assistance to 
groups on how to improve? 

1 2 3 4 5 

d. Retiring measures that have topped  
out? 

1 2 3 4 5 

e. Incorporating specialty-care measures? 
 

1 2 3 4 5 

f. Uniform measures for all health plans? 
 

1 2 3 4 5 

g. Aligning IHA measures with national 
measures? 

1 2 3 4 5 

h. Addition of efficiency measures, such as 
readmission rates, ambulatory care sensitive 
conditions, total episode cost of care and so 
on? 

1 2 3 4 5 

i. Expanding the program to include Medi-
cal business? 

1 2 3 4 5 

j. Adding into the IHA P4P set of measures 
any additional incentive measures used by 
participating plans (e.g. generic substitution, 
hospital days per 1000, grievances and 
appeals, etc.?) 

1 2 3 4 5 

k. Expanding the program to include 
Medicare Risk business? 

1 2 3 4 5 

l. Expanding the program to include 
Worker’s Compensation business? 

1 2 3 4 5 

m. Expanding the program to include fee for 
service business? 

1 2 3 4 5 

n. Expanding to include PPO business? 
 

1 2 3 4 5 

o. Other – specify 
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34. How important are the following IHA P4P program characteristics to your PO?   

 Not 
Important

   Very 
Important

a. Adoption of uniform 
measures by all health 
plan participants? 

1 2 3 4 5 

b. Incentive payments? 
 

1 2 3 4 5 

c. Public reporting of 
performance results? 

1 2 3 4 5 

d. Awards and 
recognition for top 
performing groups? 

1 2 3 4 5 

e. Transparency on plan 
payments (both amount 
and structure)? 

1 2 3 4 5 

f. Testing measures 
before implementation? 

1 2 3 4 5 

g. Annual stakeholder 
meeting (in October)? 

1 2 3 4 5 

h. Web-casts to share 
program information? 

1 2 3 4 5 

i. E-newsletters? 
 

1 2 3 4 5 

 

35. Is there anything else that I did not ask regarding your experience with P4P in California? 

Thank you very much for your time. 
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Actionable Report/Data Warehouse: 
 

                                2003                                .                                2007                           .

 
    Odds Ratio   .

Confidence
       Interval          P-Value    .     Odds Ratio   .

Confidence 
       Interval         P-Value. 

Geography          

North 2.082  0.696 - 6.224 0.189 0.634  0.021 - 19.367 0.794 
Size         

Log # MDs 1.721  0.979 - 3.025 0.059 1.380  0.307 - 6.202 0.675 
Relative Advantage         

Members per PCP 1.002 + 1.000 - 1.004 0.014 1.002  0.996 - 1.007 0.537 
Organizational Structure        

IPA (Reference in 
2007) 

1.211  0.306 - 4.787 0.785     

MG (Reference)         
Foundation 0.763  0.200 - 2.907 0.692 2.452  0.063 - 96.100 0.632 

Social Networking         
CAPG Membership 1.213  0.398 - 3.699 0.734 8.215  0.356 - 189.538 0.188 

Financial         
Medicaid 0.980  0.946 - 1.016 0.272 1.003  0.911 - 1.104 0.954 

Pseudo R-squared 0.152 0.218 

 
 
Computerized Registries: 
 

                                2003                                .                                2007                            .

 
    Odds Ratio   .

Confidence
       Interval          P-Value    .     Odds Ratio   .

Confidence 
       Interval         P-Value. 

Geography          

North 11.496 + 2.717 - 48.643 0.001 1.099  0.228 - 5.293 0.907 
Size         

Log # MDs 1.604  0.848 - 3.035 0.146 1.162  0.588 - 2.296 0.666 
Relative Advantage         

Members per PCP 1.001  0.999 - 1.003 0.281 1.001  0.998 - 1.004 0.563 
Organizational Structure        

IPA  1.229  0.265 - 5.707 0.792 2.541  0.352 - 18.366 0.355 
MG (Reference)         
Foundation 1.235  0.311 - 4.901 0.764 1.364  0.160 - 11.615 0.777 

Social Networking         
CAPG Membership 5.983 + 1.396 - 25.643 0.016 3.790  0.878 - 16.361 0.074 

Financial         
Medicaid 0.978  0.936 - 1.023 0.336 1.034  0.962 - 1.111 0.365 

Pseudo R-squared 0.248 0.070 
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HEDIS Results: 
 

                                2003                               .                                2007                           .

 
    Odds Ratio   .

Confidence
       Interval          P-Value    .     Odds Ratio   .

Confidence 
       Interval         P-Value. 

Geography          

North 1.671  0.428 - 6.516 0.460 0.787  0.190 - 3.268 0.742 
Size         

Log # MDs 2.658 + 1.167 - 6.053 0.020 1.014  0.523 - 1.963 0.968 
Relative Advantage         

Members per PCP 1.002  1.000 - 1.004 0.094 1.002  0.999 - 1.005 0.222 
Organizational Structure        

IPA  0.811  0.160 - 4.111 0.801 1.620  0.209 - 12.550 0.644 
MG (Reference)         
Foundation 
(Reference in 2003) 

    3.140  0.216 - 45.610 0.402 

Social Networking         
CAPG Membership 0.538  0.122 - 2.378 0.413 2.168  0.574 - 8.185 0.254 

Financial         
Medicaid 0.986  0.941 - 1.033 0.547 1.027  0.962 - 1.096 0.427 

Pseudo R-squared 0.141 0.078 

 
 
Electronic Prescribing: 
 

                                2003                                .                               2007                            .

 
    Odds Ratio   .

Confidence
       Interval          P-Value    .     Odds Ratio   .

Confidence 
       Interval         P-Value. 

Geography          

North 7.179  0.779 - 66.123 0.082 15.719 ++ 4.530 - 54.546 0.000 
Size         

Log # MDs 0.627  0.216 - 1.824 0.392 1.392  0.827 - 2.345 0.214 
Relative Advantage         

Members per PCP 1.001  0.999 - 1.004 0.266 1.002 + 1.000 - 1.004 0.021 
Organizational Structure        

IPA  0.128  0.006 - 2.733 0.188 0.100 - - 0.021 - 0.486 0.004 
MG (Reference)         
Foundation 2.078  0.265 - 16.324 0.487 0.540  0.140 - 2.081 0.370 

Social Networking         
CAPG Membership 0.384  0.045 - 3.241 0.379 0.460  0.132 - 1.606 0.223 

Financial         
Medicaid 0.885  0.725 - 1.081 0.233 0.995  0.953 - 1.039 0.829 

Pseudo R-squared 0.316 0.299 

 
 
 
 
 



APPENDIX IV:  Logistic Regression Results for Individual CIT Innovations (2003 and 
2007) 
 

 165

Electronic Drug Checks: 
 

                                2003                                .                                2007                           .

 
    Odds Ratio   .

Confidence
       Interval          P-Value    .     Odds Ratio   .

Confidence 
       Interval         P-Value. 

Geography          

North 5.194  0.581 - 46.394 0.140 3.802 ++ 1.448 - 9.983 0.007 
Size         

Log # MDs 1.005  0.345 - 2.922 0.993 0.825  0.531 - 1.282 0.393 
Relative Advantage         

Members per PCP 1.002  1.000 - 1.005 0.080 1.001  0.999 - 1.003 0.194 
Organizational Structure        

IPA  0.131  0.007 - 2.588 0.182 0.236 + 0.064 - 0.877 0.031 
MG (Reference)         
Foundation 1.782  0.208 - 15.235 0.598 0.694  0.191 - 2.518 0.578 

Social Networking         
CAPG Membership 0.174  0.020 - 1.510 0.113 0.883  0.323 - 2.412 0.809 

Financial         
Medicaid 0.971  0.849 - 1.112 0.672 0.983  0.944 - 1.023 0.389 

Pseudo R-squared 0.327 0.171 

 
 
Electronic Lab Results: 
 

                                2003                                .                                2007                           .

 
    Odds Ratio   .

Confidence
       Interval          P-Value    .     Odds Ratio   .

Confidence 
       Interval         P-Value. 

Geography          

North 10.555 + 1.811 - 61.510 0.009 0.485  0.157 - 1.499 0.209 
Size         

Log # MDs 1.106  0.546 - 2.239 0.780 0.960  0.572 - 1.614 0.879 
Relative Advantage         

Members per PCP 1.003 + 1.000 - 1.005 0.017 1.002 + 1.000 - 1.005 0.047 
Organizational Structure        

IPA  0.105 + 0.015 - 0.741 0.024 4.499  0.933 - 21.697 0.061 
MG (Reference)         
Foundation 3.830  0.750 - 19.557 0.107 37.775 ++ 3.283 - 434.688 0.004 

Social Networking         
CAPG Membership 1.039  0.238 - 4.542 0.959 0.498  0.165 - 1.504 0.216 

Financial         
Medicaid 0.992  0.929 - 1.059 0.805 0.985  0.949 - 1.022 0.421 

Pseudo R-squared 0.454 0.145 
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Accessing Clinical Notes of Other Practitioners: 
 

                                2003                                .                              2007                              .

 
    Odds Ratio   .

Confidence
       Interval          P-Value    .     Odds Ratio   .

Confidence 
       Interval         P-Value. 

Geography          

North 12.719 ++ 1.907 - 84.838 0.009 0.622  0.217 - 1.783 0.377 
Size         

Log # MDs 1.225  0.578 - 2.599 0.596 0.701  0.427 - 1.150 0.160 
Relative Advantage         

Members per PCP 1.003 + 1.000 - 1.005 0.025 1.002  1.000 - 1.004 0.069 
Organizational Structure        

IPA  0.066 + 0.006 - 0.732 0.027 2.469  0.513 - 11.876 0.259 
MG (Reference)         
Foundation 2.831  0.616 - 13.007 0.181 4.328  0.771 - 24.278 0.096 

Social Networking         
CAPG Membership 0.923  0.172 - 4.943 0.926 0.750  0.264 - 2.134 0.590 

Financial         
Medicaid 0.979  0.883 - 1.086 0.691 0.975  0.941 - 1.010 0.154 

Pseudo R-squared 0.435 0.099 

 
 
Physician Preventive & Chronic Care Reminders: 
 

                                2003                                .                              2007                              .

 
    Odds Ratio   .

Confidence
       Interval          P-Value    .     Odds Ratio   .

Confidence 
       Interval         P-Value. 

Geography          

North 10.198 ++ 2.011 - 51.715 0.005 1.007  0.395 - 2.568 0.988 
Size         

Log # MDs 0.616  0.277 - 1.370 0.235 0.878  0.571 - 1.352 0.555 
Relative Advantage         

Members per PCP 1.000  0.998 - 1.003 0.763 1.000  0.998 - 1.002 0.949 
Organizational Structure        

IPA  0.257  0.031 - 2.157 0.211 0.624  0.156 - 2.488 0.504 
MG (Reference)         
Foundation 0.669  0.116 - 3.850 0.653 0.518  0.131 - 2.049 0.348 

Social Networking         
CAPG Membership 1.228  0.248 - 6.088 0.802 1.655  0.653 - 4.198 0.288 

Financial         
Medicaid 0.933  0.817 - 1.066 0.308 1.027  0.984 - 1.071 0.227 

Pseudo R-squared 0.222 0.025 
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Electronic Messaging: 
 

                                2003                                .                              2007                              .

 
    Odds Ratio   .

Confidence
       Interval          P-Value    .     Odds Ratio   .

Confidence 
       Interval         P-Value. 

Geography  

N/A 

    

North 1.016  0.403 - 2.561 0.973 
Size     

Log # MDs 1.033  0.674 - 1.582 0.882 
Relative Advantage     

Members per PCP 1.001  1.000 - 1.003 0.152 
Organizational Structure      

IPA  

 

0.763  0.207 - 2.809 0.684 
MG (Reference)     
Foundation 1.787  0.441 - 7.239 0.416 

Social Networking     
CAPG Membership 1.461  0.605 - 3.529 0.400 

Financial     
Medicaid 0.982  0.949 - 1.017 0.312 

Pseudo R-squared 0.084 

 
 
Accessing Clinical Findings: 
 

                                2003                                .                              2007                              .

 
    Odds Ratio   .

Confidence
       Interval          P-Value    .     Odds Ratio   .

Confidence 
       Interval         P-Value. 

Geography  

N/A 

    

North 3.670 + 1.343 - 10.028 0.011 
Size     

Log # MDs 0.860  0.550 - 1.345 0.509 
Relative Advantage     

Members per PCP 1.002 + 1.000 - 1.004 0.026 
Organizational Structure      

IPA  

 

1.540  0.370 - 6.416 0.553 
MG (Reference)     
Foundation 6.730 + 1.451 - 31.210 0.015 

Social Networking     
CAPG Membership 0.954  0.361 - 2.518 0.923 

Financial     
Medicaid 0.939 − 0.882 - 0.999 0.047 

Pseudo R-squared 0.219 
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Electronic Lab Ordering: 
 

                                2003                                .                              2007                              .

 
    Odds Ratio   .

Confidence
       Interval          P-Value    .     Odds Ratio   .

Confidence 
       Interval         P-Value. 

Geography  

N/A 

    

North 1.149  0.475-2.780 0.758 
Size     

Log # MDs 1.262  0.837-1.902 0.267 
Relative Advantage     

Members per PCP 1.001  1.000-1.003 0.091 
Organizational Structure      

IPA  

 

1.409  0.403-4.928 0.592 
MG (Reference)     
Foundation 1.982  0.574-6.843 0.279 

Social Networking     
CAPG Membership 0.630  0.262-1.513 0.301 

Financial     
Medicaid 1.007  0.975-1.040 0.681 

Pseudo R-squared 0.035 

 
++ Significant at 1% and positively correlated. 
+ Significant at 5% and positively correlated. 
- - Significant at 1% and negatively correlated. 
− Significant at 5% and negatively correlated. 
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