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Abstract: Effects of Physician Assistant Care on Patient Satisfaction, Provision of Preventive Services, Healthcare Utilization, and Healthcare Expenditures: A Case-Control Approach 

Currently, health workforce policy experts at the local, state, and national levels are considering strategies to address a predicted shortage of physicians.  One strategy for addressing a potential physician shortage is to increase the number of nonphysician clinicians, such as physician assistants (PAs), who are able to provide a significant portion of physician services.  Integration of PAs into workforce planning has been hampered by a paucity of current, generalizable research that analyzes the effects of PAs.

The proposed project addresses this need for research on PAs by using a nationally representative data set to compare patient satisfaction, provision of preventive services, healthcare utilization, and healthcare expenditures between patients for whom PAs provided a substantive component of care and those cared for by physicians only. 
This study uses a case-control approach that defines cases as those patients for whom PAs provided at least 30% of patient visits and controls as those who received physician-only care. The case-control matching process will account for any differential in the complexity of patient case mix between the groups with and without PA care and will produce results that facilitate straightforward interpretation.

Methodological attributes that set this project apart from previous studies of PA practice include its use of current and nationally representative data, inclusion of both managed care and non-managed care settings, analysis at the patient (rather than provider) level, and rigorous case-mix adjustment using modern case-control matching techniques.  The case-control approach has statistical advantages in samples that include a small number of cases (PAs) and a large number of potential controls (physicians or other clinicians).  Since this is a common data scenario in PA research, this study may provide a model of an alternative methodology for use by PA workforce researchers in the future.

This project will result in relevant and timely findings regarding the effect of PA services on the important outcomes of patient satisfaction, provision of preventive services, healthcare utilization, and healthcare expenditures.  The project results will both inform workforce planning efforts and provide a model for future research on PAs.
Background and Rationale
The expanding role of nonphysician clinicians in the health workforce,1, 2 combined with predicted physician shortages,3 creates a pressing need for research on nonphysician clinicians such as physician assistants (PAs). In 2003, there was one PA for every ten physicians, with approximately 60,000 PA and 600,000 physician full-time patient care positions.4-6  Physician assistants provide services that overlap substantially with those of physicians,7 and may be able to buffer predicted physician shortages.

In 2005, the Council on Graduate Medical Education (COGME) predicted a shortfall of 85,000 physicians and production of up to 150,000 new PAs, NPs, and CNMs by 2020, but cited an inadequate research base as its reason for not linking these potentially compensatory trends.8 Specifically, COGME questioned the degree to which PAs and NPs serve to enhance services, rather than to increase productivity.  This concern that PAs and NPs add to (enhance), rather than  extend (substitute for physician) services, has been suggested by research on nurse practitioners9 and has also been raised by others.2  
A related issue is whether patients who see PAs consume more healthcare resources than those who see physicians, by requiring more follow-up visits, diagnostic tests, or medications.  Research in managed care settings has suggested that they do not,10 but additional studies from other settings and from nationally representative samples are needed to address this issue.
Both of these issues may be addressed by examining the effect of PA practice on healthcare utilization.  In order to address these questions, analyses must be conducted at the patient or the healthcare team level.  Previously, with a few exceptions,11, 12 most PA research has been conducted at the individual provider level.  The proposed study will analyze at the patient level, comparing healthcare utilization and expenditures of patients cared for by either 1) a combination of PAs and physicians or 2) physicians only. Secondarily, this study will examine patient satisfaction and provision of preventive services as quality of care indicators.  
Research question:  
After accounting for case-mix, does substantive PA involvement in patient care affect healthcare utilization, healthcare expenditures, patient satisfaction, and provision of preventive services?

Objectives:

1. Assess the effect of PA participation in patient care on healthcare utilization, healthcare expenditures, patient satisfaction, and provision of preventive services.

2. Provide results that are generalizable to the current U.S. healthcare system.

3. Utilize retrospective case-control matching to account for case mix differences between patients with and without PA involvement in care.

4. Provide a model of retrospective case-control analysis as an alternative design for PA workforce research.
Methods

Overview: The proposed study will use a nationally representative data set and a case-control approach to compare patient satisfaction, provision of preventive services, healthcare utilization, and healthcare expenditures between patients for whom PAs provided a substantive component of care and those cared for by physicians only. Methodological attributes that set this project apart from previous studies of PA practice include its use of current and nationally representative data, inclusion of both managed care and non-managed care settings, analysis at the patient (rather than provider) level, and rigorous case-mix adjustment using matching techniques..

Data source:  Data for the years 2000-2003 will be obtained from the Medical Expenditure Panel Survey (MEPS), which is administered by the Agency for Healthcare Research and Quality to a national probability sample of the noninstitutionalized civilian population.13 This survey collects information from a single household respondent regarding each household member’s health, employment, health insurance, and interactions with the health care system. 
Approach to analysis:  Although the problem of appropriate adjustment for differences in case-mix is ubiquitous in health services research,14 it is particularly acute for research comparing PA with physician practice because PAs are commonly assumed to see the least complex patients.  PA workforce analysts have addressed case-mix differences using a variety of strategies, such as taking advantage of natural experiments afforded by the introduction of PAs into a system,15-17 assigning patients to teams with and without PAs on a rotating basis,18 and employing statistical risk adjustment techniques.10, 11  Retrospective case-control matching provides an alternative means of adjusting for case-mix differences and modern matching techniques, such as optimal matching and propensity scores,19, 20 can reduce matching error.  The case-control approach has statistical advantages in samples that include a small number of PAs (cases) and a large number of potential controls (physicians or other clinicians),21-24 a common data scenario in PA research.  The research proposed here may be first to use a retrospective case-control approach for the evaluation of PA practice and may provide a model of this methodology for use by future PA workforce researchers.

The cases in this study will be those who received a “substantive portion” of their care from PAs.  A substantive portion of care will be operationally defined as persons who had at least thirty percent of visits attended by a PA during the study year.  Controls received care from physicians only.  Matching will be accomplished by use of propensity scores, using the optimal match approach.  A propensity score is calculated as the probability of exposure based on a set of observed covariates.25  In this study, the propensity score will be the probability of having a substantive portion of health care provided by a PA, conditional on predictor variables such as patient age, race, gender, rural-urban residence, socioeconomic status, health insurance status, self-rated health, and number of chronic conditions.

After propensity score matching is accomplished, cases and controls will be compared on the predictor variables to ensure that there is no statistical difference (p>.10) in the two groups.  If this matching criterion is not met, this will be taken as an indication that the model for estimating the propensity score is misspecified.26  In that case, the model will be refined and matching reattempted, until matching on predictor variables meets the p>.10 criterion for good model fit.    

Once controls are matched to cases, analysis of the outcomes is relatively straightforward to perform, present, and describe.  Cases and controls will be compared with regard to the four types of outcomes (patient satisfaction, provision of preventive services, healthcare utilization, and healthcare expenditures) using t-tests for paired means for continuous variables and Chi Square analysis for categorical variables..
Statistical power: Preliminary analysis of the data from 2000-2002 indicates that the dataset will provide over 1100 cases..  Publication of 2003 data in December of 2005 will likely provide an additional 500 cases.  Assuming one-to-one matching and 1100 cases, the analysis will have 80% power at a 95% confidence level to detect a mean difference of one office-based visit per year between the two groups, assuming a standard deviation between the two groups of less than 10 visits per year.  In order to further increase power, three controls will be matched to each case.
Previous work:  The primary investigator is currently completing analysis of the MEPS data to determine trends in the types of patients seen and patient visits attended by PAs as compared to physicians for the years 1996-2002.  This experience with the dataset will facilitate completion of the proposed project.  Results of the current work will also inform the choice of matching variables for the proposed project by delineating the effects of predictor variables on whether patients see a PA or physician.
Institutional Review Board approval: This project has been approved by the [Name of institution blinded] Health System Institutional Review Board, registry # [registry number blinded].
Personnel
Primary Investigator:  [Name and profile of the PI blinded].  
Statistical consultant:  [Name and profile of statistical consultant blinded] is an expert in case-control matching and has written extensively on epidemiologic methodology.  [The consultant] will advise the PI regarding the choice of case-control matching techniques, the mechanics of performing the match, and evaluation of the quality of the match. 

BUDGET
	Personnel
	Time Commitment
	Activities
	Institutional in-kind contribution
	Grant  support requested
	Funds requested

	Principal Investigator

([blinded])
	15% for 12 months 
	Data analysis, review, presentation of results
	7.5% for 12 months
	7.5% for 12 months

[blinded]
	[blinded]

	Statistical consultant

([blinded])
	2% for 12 months
	Advise PI regarding case-control matching and statistical programming
	0
	[blinded]
	[blinded]

	
	
	
	
	
	$8892


TIMELINE
	July-November, [year, blinded]
	January-March, [year, blinded]
	April-May, [year, blinded]
	June [year, blinded]

	Perform case-control matching, revise strategy as needed
	Analyze outcomes
	Draft and revise article
	Submit results for publication and presentation 


Budget Justification:

The primary investigator will be responsible for design, implementation, analysis, and presentation of the findings.  Fifteen percent of [the PI’s] effort will be committed to this project, although half will be an in-kind contribution.

[The consultant] will advise the PI regarding the choice of case-control matching techniques, the mechanics of performing the match, and evaluation of the quality of the match. [The consultant] will commit 2% effort to the project for twelve months.
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