
eAppendix A 

We estimated the following regression to obtain the expected number of phantom records per 

acute care episode, adjusting for the patient’s age, sex, and the specific acute condition addressed 

during the visit, the presence of single chronic and multiple chronic conditions in the preceding 

year. The model is estimated on all patients seen by their own PCPs. Standard errors are adjusted 

for patients clustering within PCP. 

 

Y =  α + ∑i βi (X) + ∑j βj (Aj) + ∑k βk (SCk) + ∑l βl (MCl)  + u 

 

Where  Y = the number of phantom records per acute care episode, 

X = a vector of dummy variables for age (18-50, 50-69, 70-80, 81+) * sex category, 

i=1…8, 

A= a vector of dummy variables for acute conditions, j=1, …, 266, 

SC = a vector of dummy variables for the presence of a chronic condition if the patient 

has only one, k=1, …, 172, 

MC= a vector of dummy variables for the presence of specific chronic conditions if the 

patient has more than one chronic condition, l=1, …, 172, 

α, β = parameters characterizing this function to be estimated,  

 u = the error term.  

 

We used the episode grouper to identify the specific acute condition, and all the chronic 

conditions the patient had in the preceding year. We estimate coefficients for chronic conditions 

separately based on whether the patient has (a) just one chronic condition (in which case the SC 

vector has one entry =1 and all the values in the MC vector are =0), or (b) multiple chronic 

conditions (in which case all the values of the SC vector are = 0 and 2 or more values in the MC 

vector =1).  In this way, we recognize that when there are multiple chronic conditions, the effect 

of each is likely to be different than if the same condition is the only one. In this regression, as in 

the rest of analysis, we use the Symmetry grouper to identify a chronic condition.  This requires 

either a visit for that condition or a service or prescription associated with that condition.  The 

inclusion of a chronic condition on a problem list is not sufficient.  

 



The figure below presents the cumulative distribution of PCPs for 2011 by the risk-adjusted 

number of phantoms records (or “other problems addressed) per acute episode. The figures for 

2012 and 2013 are very similar.  While some PCPs have very low or very high observed to 

expected ratios, the vast majority fall on a rather smooth continuum.  Most of the extreme PCP-

year observations are based on relatively small samples of patients.  As the performance 

differences discussed in the manuscript use patients as the unit of observation, extreme values for 

individual PCPs have little impact.  Given the absence of a clear bi-modal distribution, we 

arbitrarily break the PCP-year into thirds, classifying the lowest third as “focused” and top third 

as “max-packing.”  

 

 
Classification of PCP years is quite stable.  Between 2011 and 2012, 64.8% of the 250 PCPs with 

patients in both years were in the same category and only 4 of the 250 (3.2%) switched from 

max-packer to focused or vice versa.  The comparable figures for 2012-13 were 70.1% in the 

same tertile and 1.2% switching extremes.  The small number of PCPs who switched from top to 

bottom third (or vice versa) were typically new to The Clinic and may not have yet had “stable” 

practice panels. 

 

 



 
2012 Classification (%) 

2011 

Classification Max-packing Middle Focused 

Max-packing 22.40 9.60 1.60 

Middle 8.80 17.20 6.80 

Focused 1.60 6.80 25.20 

    

 
2013 Classification (%) 

2012 

Classification Max-packing Middle Focused 

Max-packing 24.59 6.97 0.82 

Middle 6.97 18.85 7.39 

Focused 0.41 7.38 26.64 

 

* Classification of age categories  was made based on the distribution of primary care work 

Resource Value Unit (wRVU), a measure utilization, by patient age and sex at the study 

organization  

 
Source:  Chung S, Eaton LJ, Luft HS. “Standardizing primary care physician panels: is age and 

sex good enough?” Am J Manag Care. 2012 Jul 1;18(7):e262-8.  



eAppendix B 

In the regressions with resource use as the dependent variable, we modeled all the acute and 

chronic conditions identified during the analysis year controlling for non-episodic events that 

occurred during the year (such as ongoing drug therapy without provider intervention). 

Y =  α + ∑i βi (X) + ∑j βj (Aj) + ∑k βk (SCk) + ∑l βl (MCl) + ∑m βm (Rm) + u 

Where  Y = the resource use metrics, 

X = a vector of dummy variables for age (18-50, 50-69, 70-80, 81+)-sex category, 
i=1…8, 

A= a vector of dummy variables for acute conditions, j=1, …, 286  

SC = a vector of dummy variables for the presence of a chronic condition if the patient 

has only one, k=1, …, 172,  

MC= a vector of dummy variables for the presence of specific chronic conditions if the 

patient has more than one chronic condition, l=1, …, 172, 

R= a vector of dummy variables for non-episodic groups (such as ongoing drug therapy 

without provider intervention) and for “ungroupable” resource use, m=1,…, 59, 

α, β = parameters characterizing this function to be estimated,  

u = the error term.



eAppendix C 

The clinical quality metrics are expressed in terms of the proportion of months in the calendar 

year that the patient had met the goal in questions, e.g., HgA1c < X.  We have determined that 

the difficulty in having a patient meet the target depends on whether the patient (1) only recently 

developed the condition (or eligibility for the screening exam), (2) had been eligible but may 

have not met the target for some time, or (3) is a new patient to The Clinic and we do not know 

for how long the patient had been eligible for the metric.  In the regression with the clinical 

quality metrics as the dependent variable, we included an indicator for “patient status” (patient 

new to the Clinic, newly eligible for the clinical quality metric in question, or established 

continuing patient), and the proportion of months in the year for the patient was in that status.   

 

Y =  α + β (A) + ∑j βj (Sj) + β (M) + u 

 

Where  Y = clinical quality metrics (measured as the proportion of months in the year met the 

goal) 

A = age (continuous) 

S = a vector of dummy variables for three primary patient status in the year (new Clinic 

patient, newly eligible for the clinical quality metric in question, and continuing 

patient), j=1…3, 

M = the proportion of months in the year for the primary patient status, 

α, β = parameters characterizing this function to be estimated,  

 u = the error term. 

In the regression with the patient experience metrics as the dependent variable, we modeled the 

effects of patient’s age, sex and race/ethnicity.   

 

Y =  α + ∑i βi (X) + ∑j βj (Rj) + β (M) + u 

 

Where  Y = patient experience metrics (=1 if top-box vs. 0=else ) 

X = a vector of dummy variables for age (18-50, 50-69, 70-80, 81+)-sex category, 

i=1…8, 



R= a vector of dummy variables for specific race/ethnicity group, including White, 

Black, Hispanic, Asian Indian, Chinese, Filipino, Japanese, Korean, Vietnamese, 

Other Asian, and the Other/don’t know group, j=1…11, 

α, β = parameters characterizing this function to be estimated,  

 u = the error term 

  



eAppendix D 

As described in eAppendix B, to account for the marked differences in case mix across the three 

groupings of PCPs, we first compare observed vs. expected use based on a regression model with 

patient risk factors. This allows us to calculate the percentage by which patients assigned each 

group have expenditures above (or below) the overall average for each type of service. In the 

table below, we summarized the observed and expected expenditures of own PCP service, other 

PCP service, specialist service for the overall sample and the three PCP groupings. A T test was 

performed to assess the observed versus expected values for each PCP groupings. We computed 

and reported the normalized, risk-adjusted expenditures in Figure 2.   

 

 
 
 

Observed 

 
 
 

Expected 

 
 
 

Obs/Exp 

Risk-adjusted 
Amount 

=(Sample Mean * 
(Obs/Exp)) 

 
 

P value  
Obs vs. Exp 

Own PCP service      
Sample mean 663.61 663.61    
Maxpacker 733.96 730.85 1.0043 666.44 P =.0015 
Middle group 658.95 661.90 0.9955 660.65 P <.0010 
Focused PCP 609.45 609.38 1.0001 663.68 P =.9345 

     
 

Other PCP service     
 

Sample mean 193.02 193.02   
 

Maxpacker 211.17 204.91 1.0305 198.91 P <.001 
Middle group 197.64 194.45 1.0164 196.19 P <.001 
Focused PCP 173.82 181.88 0.9557 184.47 P <.001 

     
 

Specialist service     
 

Sample mean 1173.17 1173.17   
 

Maxpacker 1275.96 1318.04 0.9681 1135.71 P <.001 
Middle group 1153.42 1160.16 0.9942 1166.35 P =.0656 
Focused PCP 1105.67 1064.70 1.0385 1218.31 P <.001 

 
 

 


