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Toward a deeper understanding of costs & returns 
in public health

2012 Institute of Medicine Recommendations

Identify the components & costs of a minimum package of 
public health services

– Foundational capabilities

– Array of Basic programs

Implement a national chart of accounts 
for tracking spending & flow of funds

Expand research on costs & effects 
of public health delivery

Institute of Medicine.  For the Public’s Health: Investing in a Healthier Future.  Washington, 
DC: National Academies Press; 2012.  



Defining What to Cost: 

The Public Health Package

Washington State’s Foundational Public Health Services

Ohio’s Public Health Futures Committee: Minimum Package of Services

Colorado’s Core Public Health Services

National Workgroup on Foundational Public Health Capabilities – Public 
Health Leadership Forum (PHLF)

The National Workgroup developed definitions of foundational public 
health capabilities, specified in the Public Health Leadership Forum’s 
Articulation of Foundational Capabilities & Foundational Areas 
(funded by RWJF, facilitated by RESOLVE):

http://www.resolv.org/site-healthleadershipforum/

FPHS Categories articulated and defined (V1)  

http://www.resolv.org/site-healthleadershipforum/
http://www.resolv.org/site-foundational-ph-services/files/2014/04/V-1-Foundational-Capabilities-and-Areas-and-Addendum.pdf


Definitions

Foundational Public Health Services (FPHS): Suite of skills, 
programs, & activities that must be available in state & local health 
departments system-wide; includes foundational capabilities & 
areas. 

Foundational Areas (FA): substantive areas of expertise or program-
specific activities in all state & local health departments essential to 
protect the community’s health.

Foundational Capabilities (FC): Cross-cutting skills that need to be 
present in state & local health departments everywhere for the 
health system to work anywhere. Needed to support the 
foundational areas, & other programs & activities, key to protecting 
community health & achieving equitable health outcomes.



Defining what to cost RESOLVE/Articulation of Definitions 
Workgroup (as of November 2014)



FPHS CE Workgroup & Research Team

Workgroup on Foundational Public Health Services (FPHS) Cost 
Estimation (CE) convened to develop a methodology for estimating the 
resources required by governmental public health agencies to implement 
foundational public health services. Released a report on recommended 
methodology:

Estimating the Costs of Foundational Public Health Capabilities: 

A Recommended Methodology

Accessible at http://works.bepress.com/glen_mays/128/

Pilot-Tested Methodology with KHDA Finance Workgroup comprised of 6 
Kentucky Health Departments (June-October 2014)

Pre-Tested web-based survey questionnaire using FPHS V2 definitions with 
selected Ohio LHDs from AOHC (February 2015-May 2015).

Ongoing national survey of LHDs in selected states (July 2015-present)

http://works.bepress.com/glen_mays/128/


DATA COLLECTION INSTRUMENT: Basic Process Flow

Adapted & modified Washington PBRN Delivery and Cost Studies (DACS) 
FPHS CE data-collection instrument.

FPHS CE respondent answers survey based on understanding of each FPHS 
capability and area as defined and articulated.

Questionnaire is divided into six sections: 
1) LHD workforce composition (# of employees per category)

2) LHD labor resource use (average hrs/wk per occupational category)

3) Salary and Indirects (wage rate scale: min-ave-max)

4) Total Annual Non-Labor Costs (per FPHS category)

5) Needs assessment (current attainment scale relative to full attainment of 
projected need)



Estimation of “projected/need” costs 
from current attainment rating
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“Based on your understanding of how each public health foundational capability & foundational area is defined, please provide your 

global or overall assessment on the following question: For each foundational category, what is the estimated percentage 

currently being met by your health department? “



Development of  FPHS CE Methodology

Given inherent burden of complex survey, goal of efficiently self-
administered to capture estimates that account for variation in 
costs due to the dynamic nature of public health.

Pragmatic Empirical approach: Simulation modelling approach to 
estimate cost of implementing FPHS by modeling variation (i.e. 
uncertainty) associated with collected cost data

Generate probability distributions of costs – the range of all 
possible cost values & the likelihood of their occurrence (versus 
point estimate).

• Input costs distribution  Output value distribution

• Distribution of output values calculated from all possible 
combinations (‘scenarios’=iterations) of input costs.

• Since probability distributions can be graphed, useful as a 
analytical, decision-making tool & planning aid.



Illustrating the Model 

Simulation Approach: Current 

Per Capita Costs

Assessment 

All Hazards Preparedness / 
Response

Communications

Policy Development / Support

Community Partnership 
Development

Organizational Competencies

Labor Non-Labor Total

Communicable Disease Control

Chronic Disease and Injury 
Prevention

Environmental Public Health

Maternal/Child/ Family Health

Access to/Linkage w/ Community 
Health & Human Services

TOTAL FOUNDATIONAL CAPABILITIES (FC)

TOTAL FOUNDATIONAL AREAS (FA)

Total Foundational Public Health Services (FPHS) Costs = ∑FC + ∑FA

In summary, the FPHS CE Methodology 
produces a cost distribution (as opposed to 
point estimates) or each Foundational 
Capability (FC) & Foundational Area (FA) 
specified in the National FPHS 
Definitions_V2 document …and for separate 
estimates of “current” & “projected/need” 
costs
• Current: cost of resources currently used to 

produce FCs & FAs
• Projected/Need: cost of resources estimated 

to be required to fully meet FC & FA 
definitions, based on current levels of 
attainment. 



Model Simulation Results from 

FPHS CE Pilot Sample Survey Sites

(Population weighted per capita cost estimates from pilot 
survey of 6 LHDs in Kentucky & 8 LHDs in Ohio and 

preliminary results incorporating data from Washington DACS)



Total Per Capita Costs of  Foundational Public Health Services (FPHS)

Current Per Capita Costs ($) – Full Sample Per Capita Cost of Projected / Need ($) - Full Sample

Graph Overlay of Current & Projected / Need – Full Sample

(Full Combined Sample: Current Per Capita Costs in Red – Projected/Need in Blue )
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Total Per Capita Costs of  Foundational Public Health Services (FPHS)

(Between States: Graph Overlay of Kentucky in Blue / Ohio in Red)

CURRENT

PROJECTED / NEED



Total Per Capita Costs of  Foundational Public Health Services (FPHS)
(Within State: Current vs Projected/Need Graph Overlay in Kentucky & Ohio)

TOTAL FPHS COSTS: KENTUCKY

TOTAL FPHS COSTS: OHIO



Per Capita Costs of  FPHS Category By Sample Site

FA3-Environmental Public Health: KENTUCKY FA3-Environmental Public Health: OHIO

(Within State: Current vs Projected/Need Graph Overlay in Kentucky & Ohio)

FC6-Organizational Competencies: KENTUCKY FC5-Community Partnership: OHIO



Weighted Estimates of  Total FPHS Costs – Pilot KY+OH with WA DACS

Current Per Capita Costs ($) – Full Sample Per Capita Cost of Projected / Need ($) - Full Sample

(Combined & separate: Current Per Capita Costs in Red – Projected/Need in Blue )

Projected Need (WA DACS vs. KY-OH Pilot/)Current Costs (WA DACS vs. KY-OH Pilot/)



Towards first-generation FPHS cost estimates…

• Part of the critical step outlined in 2012 IOM Report

• Model simulation results show both the variation across FPHS 

categories and the substantial gap between current costs of 

FPHS implementation and the projected costs to fully meet FPHS 

needs.    

• Demonstrate feasibility and value of a hybrid cost-estimation 

methodology that combines survey-based cost allocation 

approaches with model simulation techniques to quantify the 

geographic variation of costs in implementing public health 

services 

• Data-collection instrument and model simulation approach for 

analytical, decision-making, and policy related purposes. 
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How do we support implementation of

population health improvement strategies?

Designed to achieve large-scale health 

improvement: neighborhood, city/county, region

Target fundamental and often multiple

determinants of health

Mobilize the collective actions of multiple 

stakeholders in government & private sector 

- Usual and unusual suspects

- Infrastructure requirements

Mays GP.  Governmental public health and the economics of adaptation to population health 

strategies.  National Academy of Medicine Discussion Paper.  2014. 

http://nam.edu/wp-content/uploads/2015/06/EconomicsOfAdaptation.pdf 



Incentive compatibility → public goods

Concentrated costs & diffuse benefits

Time lags: costs vs. improvements

Uncertainties about what works

Asymmetries in information

Difficulties measuring progress

Weak and variable institutions & infrastructure

Imbalance: resources vs. needs

Stability & sustainability of funding

Fundamental challenge: overcoming 

collective action problems

Ostrom E.  Collective action and the evolution of social norms.

Journal of Economic Perspectives 14(3): 137-58.

http://books.google.com/books?id=4xg6oUobMz4C&printsec=frontcover&source=gbs_ge_summary_r&cad=0
http://books.google.com/books?id=4xg6oUobMz4C&printsec=frontcover&source=gbs_ge_summary_r&cad=0


Assess 
needs & 

risks

Recommend 
actions

Develop plans 
& policies

Mobilize 
actions

Monitor, 
evaluate, 
feed back Implementing 

Foundational

Public Health 

Services

National Academy of Sciences Institute of Medicine: For the Public’s Health: Investing in 

a Healthier Future. Washington, DC: National Academies Press; 2012. 



Research questions of interest

Which organizations contribute to the 

implementation of public health activities in local 

communities?

How do these contributions change over time?  

Recession  |  Recovery  |  Accreditation  

ACA implementation  

How do changes in delivery system structures 

influence service delivery & population health?



Data: public health delivery systems

National Longitudinal Survey of Public Health Systems

Cohort of 360 communities with at least 100,000 residents

Followed over time: 1998, 2006, 2012, 2014**

Local public health officials report:

– Scope: availability of 20 recommended 
public health activities

– Network: types of organizations 
contributing to each activity

– Effort: contributed by designated 
local public health agency

– Quality: perceived effectiveness 
of each activity

** Expanded sample of 500 communities<100,000  added in 2014 wave



Data: community & market 

characteristics

Area Health Resource File: physician, hospital and CHC 
supply; population size and demographics, socioeconomic 
status, racial/ethnic composition, health insurance coverage

NACCHO Profile data: public health agency institutional 
and financial characteristics

Medicare Cost Report: hospital ownership, market share, 
uncompensated care

CDC Compressed Mortality File: Cause-specific death 
rates by county



Cluster and network analysis to 

identify “system capital”

Cluster analysis is used to classify communities into one of 7 
categories of public health system capital based on:

Scope of activities contributed by each type of organization 

Density of connections among organizations jointly 
producing public health activities

Degree centrality of the governmental public health agency

Mays GP et al. Understanding the organization of public health delivery systems: 
an empirical typology. Milbank Q. 2010;88(1):81–111. 



Average public health system structure in 2014

Node size = degree centrality

Line size = % activities jointly contributed (tie strength)

Public health

Hospitals

Insurers



Prevalence of Public Health System Configurations 

1998-2014
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Comprehensive Conventional Limited
(High System Capital)



Changes in system prevalence and coverage

System Capital Measures 1998 2006 2012 2014
2014 

(<100k)

Comprehensive systems 

% of communities 24.2% 36.9% 31.1% 32.7% 25.7%

% of population 25.0% 50.8% 47.7% 47.2% 36.6%

Conventional systems

% of communities 50.1% 33.9% 49.0% 40.1% 57.6%

% of population 46.9% 25.8% 36.3% 32.5% 47.3%

Limited systems

% of communities 25.6% 29.2% 19.9% 20.6% 16.7%

% of population 28.1% 23.4% 16.0% 19.6% 16.1%



Estimating network effects

Dependent variables:

Health outcomes: premature mortality(<75), infant mortality, 
death rates for heart disease, diabetes, cancer, influenza

Resource use: Local governmental expenditures for 
public health activities    

Independent variables:

Network characteristics: network density, organizational 
degree centrality, betweenness centrality

Delivery system structure: comprehensive, conventional, 
or limited public health delivery systems



Estimating delivery system effects
Statistical Model

Log-transformed Generalized Linear Latent and Mixed 
Models 

Account for repeated measures and clustering of public 
health jurisdictions within states

Instrumental variables address endogeneity of system 
structures

All models control for type of jurisdiction, population size and density, metropolitan 

area designation, income per capita, unemployment, racial composition, age 

distribution, educational attainment, and physician availability.    

Pr(Systemz,ijt=1) = ∑ αzGovernance ijt+ 

β1Agencyijt+β2Communityijt+ j+t+ijt

Ln(Outcomes|Costijt) = ∑ αz(Systemz) ijt+ 

β1Agencyijt+β2Communityijt+ j+t+ijt

^



Implementation of recommended public health 

activities 1998-2014
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Assessment (+5.6%)

Policy/Planning (+15.8%)

Total (+1.1%)



Implementation of recommended activities 

1998-2014



Inequities in Implementation
Delivery of recommended public health activities, 2006-14

Quintiles of communities
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Organizational contributions to recommended 

public health activities, 1998-2014
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Type of Organization 1998 2006 2012 2014

Local public health agency 60.7% 66.5% 62.0% 67.4%

Other local govt agencies 31.8% 50.8% 26.3% 32.7%

State public health agency 46.0% 45.3% 36.4% 34.0%

Other state govt agencies 17.2% 16.4% 13.0% 12.7%

Federal agencies 7.0% 12.0% 8.7% 7.1%

Hospitals 37.3% 41.1% 39.3% 47.2%

Physician practices 20.2% 24.1% 19.5% 18.0%

Community health centers 12.4% 28.6% 26.9% 28.3%

Health insurers 8.6% 10.0% 9.8% 11.1%

Employers/business 25.5% 16.9% 13.4% 15.0%

Schools 30.7% 27.6% 24.9% 24.7%

Universities/colleges 15.6% 21.6% 21.2% 22.2%

Faith-based organizations 24.0% 19.2% 15.7% 16.8%

Other nonprofits 31.9% 34.2% 31.6% 33.6%

Other organizations 8.5% 8.8% 5.4% 5.4%



Bridging capital in public health delivery systems

Trends in betweenness centrality  

*

*

*
*

*
*
*

*

* Change from prior years is statistically significant at p<0.05

2014



Comprehensive systems do more with less

Type of delivery system
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Health and economic impact 

of comprehensive systems

Models also control for racial composition, unemployment, health insurance 
coverage, educational attainment, age composition, and state and year fixed effects.  
N=779 community-years  **p<0.05    *p<0.10

Fixed Effects and IV Estimates: Effects of Comprehensive 
System Capital on Mortality and Spending  



Impact on equity: larger gains 

in low-resource communities

Log IV regression estimates controlling for community-level and state-level characteristics

Effects of Comprehensive Public Health Systems 

in Low-Income vs.  High-Income Communities

Mortality

Medical costs

95% CI



Conclusions

Comprehensive and highly-integrated public health systems 
appear to offer considerable health and economic benefits 
over time. 

− 30-45% more PH services implemented

− 10-40% larger reductions in preventable mortality rates

− 15% lower public health resource use  

Low-income communities are less likely to achieve 
comprehensive public health system capital, but they
benefit disproportionately

Failure to account for endogenous network structure 
can lead to biased estimates of impact



Policy and Practice Implications

Opportunities for building public health system capital and 
interorganizational networks:

Hospital community benefit requirements

CMMI State Innovation Models (SIMs)

Accountable Communities initiatives

Insurer and employer incentives

Community development projects



Project Information & Updates

National Longitudinal Survey of Public Health 

Services: 
http://www.publichealthsystems.org/national-longitudinal-survey-

public-health-systems

Costs of Foundational Public Health Services
http://www.publichealthsystems.org/research/costs-foundational-

public-health-services

Questions and Discussion

http://www.publichealthsystems.org/national-longitudinal-survey-public-health-systems
http://www.publichealthsystems.org/research/costs-foundational-public-health-services
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Thank you for participating in today’s webinar!

For more information about the webinars, contact:
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