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Key challenges

1. Harmful covariates travel together

2. Different PCPs, insurance quality, infrastructure across locations

3. Ecological fallacies vs individualistic fallacies



Approach #1

A mixed model empirically estimates the 
within- vs between-county components of 
variation in each outcome.

- allowing intercepts (baseline 
outcomes) to vary among counties

- time trends to vary across the study 
period

- slopes for the association between 
physician density and each outcome 
to vary among counties

- includes a fixed effect for 
unmeasured differences 



Approach #2

An instrumental variable is a factor that influences the outcome 

(mortality) only through its influence on the predictor variable of 

interest (primary care physician supply) but is not subject to 

reverse causality from the outcome or omitted variable bias. 

Public Service Loan Forgiveness program forgives some loan 

payments for physicians who enter into public service, commonly 

nonprofit community clinics.

Although the loan forgiveness amount is fixed, the purchasing 

power varies widely by county.

This instrument was found to be strong (first-stage F = 25.6) for 

influencing primary care density, but not specialist density 

(F = 7.2).



Approach #3

Individual-level claims analysis 

Optum Clinformatics Data Mart, 2003 through 2016; N = 

1,505,554 individuals

Estimating the Kaplan-Meier survival rate of participants, 

adjusted for censoring

Subgroup: individuals who moved between zip codes 

Approach #4

Falsification testing

Whether unobserved factors--physicians move to desirable areas-

-correlated with lower mortality rates, producing false 

associations?

Mortality due to interpersonal violence (eg, murder)

E-value

how strong do unmeasured confounders (factors correlated with 

both primary care physician supply and life expectancy) need to 

be to explain away the association
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The E value for the association between primary care physician supply and life expectancy was 131.2 days. 

Unmeasured confounders correlated with both primary care physician density and life expectancy would have to have 

associations almost as great in magnitude as the association between poverty and life expectancy to explain away 

the observed association between primary care physician supply and life expectancy.



Next policy steps

Payment reforms favoring public 

health need and whole-person care

Home- and community-based 

enhanced primary care 

management

Massachusetts “PC4U” Legislation

Rhode Island, Delaware efforts

Upstream efforts in MedEd

Baum, Aaron, et al. "Health care spending slowed after 

Rhode Island applied affordability standards to commercial 

insurers." Health Affairs 38.2 (2019): 237-245.
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Primary Care Practices Providing a 
Broader Range of Services Have 
Lower Medicare Expenditures and 
Emergency Department Utilization
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Background
⁄ Comprehensiveness is a key element of primary care-

- defined as the extent to which a patient's primary care provider (practitioner, practice, or team) 
recognizes and meets the large majority of the patient's physical and common mental health care 
needs”

⁄ Aspects include Involvement in Patient Conditions (IPC)
- the depth and breadth of conditions managed by the primary care practitioner (PCP)

⁄ …and New Problem Management (NPM)
- the extent to which the PCP can effectively address the many relatively common problems their 

patients may experience

- There are reliable and valid  Medicare Claims-based measures of these two dimensions of 
comprehensiveness 

⁄ Range of services provided is a third key aspect of comprehensive primary 
care.
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• Starfield (and others) have focused on the range of professional 

services available at the primary care practice site

- IPC and NPM are features of comprehensiveness involving diagnosing 

new problems, planning pharmacotherapy relevant to a patient’s multiple 

conditions 

− may be best measured as an individual PCP competency 

- But ability to provide key primary care services might be a practice site, 

not an individual PCP characteristic

Practice Range of Services (ROS)
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• Comprehensive care “…includes  services that promote and preserve 
health (those that prevent disease, injury, and dysfunction),  and those 
that promote care of illness, disability, and discomfort as long as these 
needs are not too uncommon for the primary care practitioner to maintain 
competence in dealing with them (generally occurring in at least one to 
two thousand people per year).

- …This range of services includes (but is not limited to)..” 

- …prevention, coaching, counseling…, care for acute and chronic 
illnesses and injuries,  minor surgery, injections, aspiration of joints, 
simple dislocations, common skin problems, behavioral health and 
common mental health problems,  and community health resources 
information”

Starfield on Practice Range of Services

https://www.jhsph.edu/research/centers-and-institutes/johns-hopkins-primary-care-policy-center/pca_tools.html
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• PRACTICE-ROS measure assesses the comprehensiveness of services 
that a primary care practice site’s primary care practitioners provided to 
Medicare beneficiaries during any particular year

• We identified illustrative services relevant to Medicare beneficiaries 
over age 65 that could be detected through Medicare claims

– (1) Immunizations; 

– (2) Counseling for common behavioral or mental health problems; 

– (3) Treatment of a minor laceration; 

– (4) Cryotherapy and/or skin excision; 

– (5) Joint or tendon injection. 

In each of these 5 categories of services we selected specific CPT codes that represented at least 0.5% of the services of this type 
billed by primary care practitioners in the observed practices. 

Claims- based Measure of Practice ROS



26

• We reviewed all the Medicare claims billed by each primary care 
practitioner (primary care physician, nurse practitioner or physician 
assistant) practicing at that site during the year

– A score of 5 indicated the practice site provided at least once instance of each of the 5 services 
during the year

– …3 indicated the practice site provided at least one instance of each of three categories of 
services

– …0 indicated that practitioners at the practice site never billed for any of these types of 
services during the year

Claims-based Measure of Practice ROS (II)
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Analyses conducted in the context of the evaluation of the 
Comprehensive Primary Care (CPC) Initiative

6050 primary care physicians, NPs, PAs, and CCNSs in 1383 CPC and 
comparison practices in 2013.

Practice ROS measure: Analyzed 2013 Medicare Part B claims 
submitted by CPC and comparison practice sites on all 1,232,940 
beneficiaries seen. 

Cost and utilization outcomes: Beneficiary-level outcomes using 
beneficiaries’ 2014 Medicare claims for services received from all 
providers

Data Sources



Results I- Substantial variation across Practice sites
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Results II- Practice-ROS Association with 
Practice Characteristics

⁄ Multivariate analysis
- Practice sites with more than 50% of primary care physicians in internal 

medicine provide a narrower range of services than do those with more than 
50% of primary care physicians in family medicine

o marginal effect on Practice-ROS -0.68, p < 0.001.

- Larger practice sites with 4 or more physicians provide broader ROS than 
practice sites with 1-3 physicians

o Marginal effect on Practice-ROS +0.40, p < 0.001. 

- Practice sites with at least one NP or PA not associated with broader ROS 
(p=0.12)
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Results III- Practice-ROS Association with 
Patient Outcomes

⁄ Practice sites  with Practice-ROS at the 75th percentile had 

3.2% lower rates of ED visits (p<0.01)

- 22 fewer ED visits per 1000 beneficiaries. 

⁄ Sites with Practice-ROS at the 75th percentile  had 3.1% 

lower Medicare spending (p < 0.01)

- $25 less monthly spending per beneficiary.

⁄ No association between Practice-ROS and hospitalization 

rates (p = 0.119). 
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Discussion

⁄ Reliable and valid claims-based measure of practice-site ROS.

⁄ When Primary Care practices provide a broader ROS their 
Medicare beneficiaries experience fewer ED visits and lower total 
Medicare spending

⁄ Practice-ROS can be readily measured using diverse data 
sources from Medicare claims to electronic health records.

⁄ Various strategies could help primary care practice sites  provide 
a broader range of the services most needed by their Medicare 
beneficiaries. 
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Questions?


