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Background 

•  The public health system has struggled to translate 
performance measures into quality improvement ini:a:ves. 

•  Public Health Systems & Services Research and the Na:onal 
Public Health Performance Standards Program (NPHPSP) 
share the goal of increasing “the science base of public health 
which will result in the improvement of public health 
prac:ce.”   

•  The goal of performance improvement research is to provide 
scien:fic evidence that allows communi:es to develop more 
efficient and effec:ve public health systems through targeted 
use of limited resources.  

h_p://www.cdc.gov/od/ocphp/nphpsp 

  



Objec:ves 

1.  To define the characteris:cs of high‐
performing local public health systems; and  

2.  To determine the rela:onship between local 
public health system performance and public 
health agency structure, organiza:on, 
finance, and management 



Study Popula:on 
•  529 local public health systems/jurisdic:ons 
from within 30 states that completed Version 
1 of the NPHPSP local instrument between 
2002 and 2007 

•  78 repeat observa:ons were removed 

•  98 systems were excluded because they could 
not be matched by jurisdic:on type or had not 
completed one or more secondary data sets  

•  Study sample: 353 systems within 23 states  



Data: Dependent Variables 

• Measures of system performance on the 10 
Essen:al Public Health Services (EPHS) were 
obtained from Version 1 of the NPHPSP local 
public health system performance assessment 
instrument 

•  EPHS score is the average of all indictors of the 
model standards that fall under an EPHS 

•  11 variables (1 for each EPHS & Overall) 



Data: Independent Variables 

•  Characteris:cs of public health agency structure, 
finance, organiza:on and management were 
obtained from the 2005 NACCHO Profile  

•  County‐level informa:on on area demographic, 
socioeconomic, and health resource characteris:cs 
were obtained from the 2005 ARF 

•  Federal public health spending was obtained from 
the Census Bureau’s 2005 Consolidated Federal 
Funds Report (CFFR) 



Data 

•  Data sets were linked by jurisdic:on to create one 
large data set that includes over 1,800 variables.   

•  Only jurisdic:ons with data from all sources were 
included in this project.   

•  Number of variables used in the study was reduced 
based on previous research. 

•  The reduced dataset used in this study includes 82 
variables from 353 local jurisdic:ons. 



Analysis 

•  Adjusted some independent variables by conver:ng 
con:nuous to dichotomous and log transforming 
variables with skewed distribu:ons 

•  Regression trees were used to explore rela:onships 
between measures of public health system 
performance on the 10 essen:al public health 
services (EPHS) and measures of community 
characteris:cs and agency infrastructure 

•  Regression trees were created for total performance 
and each of the 10 EPHS 



EPHS 3 ‐ Inform, educate, and empower 

people about health issues (R2=0.25)  
Performance  

EPHS 3 

Avg: 67.3 

<7.5% revenue from 
county sources  

Avg: 76.2 

>=7.5% revenue from 
county sources  

Avg: 63.5 

<$35.35  Expenditures 
per 100,000 pop                        

Avg: 59.2 

Highest Degree of 
Director, Masters  

NO  
Avg: 65.7  

Highest Degree of 
Director, Masters 

YES  
Avg: 52.7 

Not Decentralized 
Avg: 45.7 

Decentralized 
Avg: 63.9 

>= $35.35  
Expenditures per 
100,000 pop                        
Avg: 68.7 

<12.5% revenue from 
county sources  

Avg: 58.9 

No local board of 
health 

Avg: 51.4 

Board of Health 
Avg: 72.3 

>=12.5% revenue from 
county sources  

Avg: 71.9 

< $38.98  Expenditures 
per 100,000 pop                        

Avg: 88.0 

>= $38.98  
Expenditures per 
100,000 pop                        
Avg: 69.7 



Conclusions 

•  EHPS 3: 
–  Systems with a low % of revenue from county 
sources, lower per capita expenditures, and a 
board of health yield highest possible 
performance 

– Systems with low per capita total LPHA 
expenditures, a director with a Masters degree, 
and in a centralized/mixed rela:onship with state 
yield poorer performance 



EPHS 6 ‐ Enforce laws and regula:ons that 

protect health and ensure safety (R2=0.36) Performance  
EPHS 6 

Avg: 73.2 

<$676,439 
LPHA Expenditures 

Avg: 63.14 

< 37.9% revenue from 
county sources  

Avg: 67.3 

>=37.9% revenue from 
county sources  

Avg: 48.5 

>=$676,439 
LPHA Expenditures 

Avg: 80.1 

Local Board with  
 No Advisory Role 

Avg: 83.9 

Local Board with  
 Advisory Role 

Avg: 73.5 

< 8.34 FTEs per 10,000 
pop 

Avg: 79.8 

No addi:onal  FTEs 
from BT funding 

Avg: 64.3 

Addi:onal  FTEs from 
BT funding 

Avg: 83.3 

< 6.65 FTEs per 10,000 
pop 

Avg: 86.9 

>= 6.65 FTEs per 
10,000 pop 

Avg: 73.8 

>= 8.34 FTEs per 
10,000 pop 

Avg: 59.3 



Conclusions 

•  EHPS 6: 
–  Systems with higher LPHA total expenditures, a 
BOH that advises, fewer FTEs per capita, and 
addi:onal FTES from BT yield highest possible 
performance 

– Systems with low LPHA total expenditures and a 
higher % from county resources yield poorer 
performance 



How to use a regression tree 
•  Compare actual vs. predicted performance 

•  Example using The Plain County Public Health 
Department with an actual performance of 56% 
on EPHS 6 vs. predicted of  
–   $5 million  in total expenditures 

– Func:on of the local board of health‐‐advisory 
– 10 FTEs per 10,000 
– No addi:onal FTEs from BT funding 



EPHS 6 ‐ Enforce laws and regula:ons that protect health 
and ensure safety (R2=0.36  ) 

Performance  
EPHS 6 

Avg: 73.2 

<$676,439 
LPHA Expenditures 

Avg: 63.14 

< 37.9% revenue from 
county sources  

Avg: 67.3 

>=37.9% revenue from 
county sources  

Avg: 48.5 

>=$676,439 
LPHA Expenditures 

Avg: 80.1 

Local Board with  
 No Advisory Role 

Avg: 83.9 

Local Board with  
 Advisory Role 

Avg: 73.5 

< 8.34 FTEs per 10,000 
pop 

Avg: 79.8 

No addi:onal  FTEs 
from BT funding 

Avg: 64.3 

Addi:onal  FTEs from 
BT funding 

Avg: 83.3 

< 6.65 FTEs per 10,000 
pop 

Avg: 86.9 

>= 6.65 FTEs per 
10,000 pop 

Avg: 73.8 

>= 8.34 FTEs per 
10,000 pop 

Avg: 59.3 

• Blue boxes are 
predicted path 

• Red outlined boxes 
are actual 
performance 

• Compare predicted 
vs. actual and make 
improvements where 
possible 

How to use a regression tree 



Discussion 
•  Regression trees can be useful tools in 
performance improvement and in  
benchmarking or seqng performance goals  
– Plain County Actual vs. Predicted Performance 

– Compared to similar agencies, performance on 
EPHS 6 is lacking and could be improved 

– Make improvements based on the pathway 
suggested by the “branches” or nodes of the tree 



Discussion 

•  Regression trees can be used as complements 
to other methods such as linear regression in 
predic:ng performance 
– Trees are easier to interpret but may be 
considered to have weak predictability 

– Although, the R‐squares were similar to those 
found with linear regression 



Discussion 

•  Several variables had to be transformed 
leading to loss of informa:on 

•  Need to improve the quality of explanatory 
variables to provide more meaning 

•  Data harmoniza:on of primary data sets could 
improve quality of variables 

•  Analysis limited by use of self‐reported data 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QUESTIONS?? 


