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Linking Costs to Health Outcomes for Allocating Scarce Public Health
Resources
Abstract

Introduction: Resources for public health (PH) are scarce and policymakers face tough decisions in
determining their funding priorities. The difficulty of making these decisions is compounded by current PH
accounting systems, which are ill-equipped to link fiscal resources to PH outcomes. This paper examines the
types of revenues and expenditures, health services, and health outcomes that are being tracked at the local
and state PH levels. The authors provide recommendations for strengthening the ability of local and state
governments to link expenditures to PH outcomes, both within and across jurisdictions.
Framework and Next Steps: The source of revenue data for most local jurisdictions is the accounting systems
used for the budgeting and auditing of fiscal activities, and these are primarily linked to specific PH programs.
In contrast, expenditure data are mostly generic and typically span multiple PH programs with no link to
specific PH activities. Many challenges exist to then link PH activities to health outcomes data, which are
often collected through separate reporting systems at the local, state, and national levels. Policy change at the
state level and implementation strategies that are standardized across local health departments are required to
assess the costs and health outcomes of PH activities.
Conclusion: Information linking PH expenditures to health outcomes of PH services could greatly inform
the decision-making process. This information will allow investments in PH to be better understood and will
provide a strong foundation for the PH services and systems research community to understand variation and
drive improvement. Ultimately, these data could be used to improve accountability at the local and state PH
department levels.
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Abstract
Introduction: Resources for public health (PH) are scarce and policymakers face tough decisions in determining their
funding priorities. The difficulty of making these decisions is compounded by current PH accounting systems, which are
ill-equipped to link fiscal resources to PH outcomes. This paper examines the types of revenues and expenditures, health
services, and health outcomes that are being tracked at the local and state PH levels. The authors provide recommendations
for strengthening the ability of local and state governments to link expenditures to PH outcomes, both within and across
jurisdictions.
Framework and Next Steps: The source of revenue data for most local jurisdictions is the accounting systems used for
the budgeting and auditing of fiscal activities, and these are primarily linked to specific PH programs. In contrast, expenditure
data are mostly generic and typically span multiple PH programs with no link to specific PH activities. Many challenges exist
to then link PH activities to health outcomes data, which are often collected through separate reporting systems at the local,
state, and national levels. Policy change at the state level and implementation strategies that are standardized across local
health departments are required to assess the costs and health outcomes of PH activities.
Conclusion: Information linking PH expenditures to health outcomes of PH services could greatly inform the decisionmaking process. This information will allow investments in PH to be better understood and will provide a strong foundation
for the PH services and systems research community to understand variation and drive improvement. Ultimately, these data
could be used to improve accountability at the local and state PH department levels.

Introduction
Based on the 2011 Institute of Medicine (IOM) report For the
Public’s Health: Investing in a Healthier Future,1 a logic model
for linking costs to health outcomes for informing investment in
public health (PH) is as follows:

The first three components of this logic model—Revenue Sources, Expenditure Categories, and PH Activities—are considered
when measuring the costs of PH investments; the last two components—Service-level Outputs and Health Outcomes—are considered when measuring the benefits of PH investments.

Figure 1. Logic Model for Linking Costs to Health Outcomes*
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The source of revenue data for most local jurisdictions is the
accounting systems used for the budgeting and auditing of fiscal
activities, and these are primarily linked to specific PH programs.
In contrast, expenditure data are mostly generic and typically
span multiple PH programs. Health outcomes data, on the other
hand, are often collected through separate reporting systems at
the local, state, and national levels. As a result, revenues, expenditures, and health outcomes lack a ”common language.” For
example, from 1970 to 1995, state health department expenditure
data were reported by revenue source and by major program
areas (e.g., personal health, environmental health, laboratory,
etc.) as part of a broader information collection system called the
Association of State and Territorial Health Officials (ASTHO)
Reporting System.2 The revenue sources included a uniform list
of federal (Centers for Disease Control and Prevention, Health
Resources and Services Administration, Medicare, Medicaid,
etc.) and nonfederal (state general funds, fines, fees, etc.) entities.
Program areas were solicited from each state health department
on an annual basis, which created a comprehensive inventory of
programs offering enough flexibility to accommodate the various
organizational and reporting structures of health departments
across different states. This flexibility was also its biggest downfall
as it may not be accurate to directly compare financial data across
states. For example, while some state health departments may
report hypertension-screening clinics as a separate PH program,
others may include hypertension-screening services within a
broader chronic disease program. Such inconsistencies hinder
a state-by-state comparison of revenues, expenditures, and PH
activities. The federal government in 1995 eliminated funding for
the ASTHO Reporting System and there has been no standardized replacement to report revenue sources and expenditures.2
Ideally, health outcomes should inform future PH activities, as
shown in the IOM logic model. However, this feedback loop is
complicated by the fact that a standardized nomenclature for PH
activities may not exist among various local health departments
(LHDs) within a state. For example, a 2002 survey of New York
counties found a high level of variance in what counties defined
as PH services.3 Such inconsistencies make it difficult to tie health
outcomes to specific PH activities.
Policy change from above (e.g., regulations that mandate standardized reporting) and implementation strategies that are standardized from below (e.g., LHDs) are required to assess the costs
of PH activities. In the following sections, we provide a detailed
discussion of local data sources on costs and outcomes. The barriers inherent in the data and recommendations for linking costs
to health outcomes in PH are addressed. Adopting a common language and understanding the form and content of data available at
the local level for PH finance will make it easier for PH advocates
to provide rigorous information to policymakers to drive efficient
allocation of scarce PH resources.
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Cost Data
Cost data for essential PH services and activities are typically
derived from accounting systems, which provide information on
revenue sources and expenditure categories. While appropriate
for the budgeting and auditing of state and local fiscal activities,
these systems are not designed to link costs to health outcomes
or to make comparisons across time and jurisdiction. For
example, accounting systems may not be uniform either across
state lines or within state jurisdictions, the types of data being
reported in the accounting systems may differ or the definitions
of categories may vary.

Revenue Sources
LHDs receive revenue from a variety of local, state, and federal
sources as outlined in Table 1. Standard definitions across and between jurisdictions are critical for comparability. Further, linking
revenue source to expenditure category and PH activity may be
challenging because many of these revenue sources have restrictions on how the funds can be used. For example, there may be
some state funds that are restricted to maintaining infrastructure,
such as facilities, and are not for the purchase of equipment. Alternatively, some federal funds are restricted to specific programs
such as money received from the Medicaid program for perinatal
Table 1. Example of Typical Revenue Sources in a
Local PH Accounting System
Local Revenue Sources
County
Municipal
Intra- and
interagency
Outpatient
client fees
Environmental fees
Vital records
Medicaid
client co-pay

Funds received from the county, including
the local county match
Funds received from city or other local
government
Funds received from other county health
departments within the health district
Client fees collected that do not fall into another
ZWLJPÄJJH[LNVY`
Current fees for environmental services
*\YYLU[MLLZJVSSLJ[LKMVYIPY[OJLY[PÄJH[LZ
KLH[OJLY[PÄJH[LZ
Payment amount collected form patients
for Medicaid services requiring a co-pay
State Revenue Sources

General
grant-in-aid

Funding received from the state health
department
Federal Revenue Sources

Medicaid case
management
Medicaid
perinatal services
Outpatient
Medicare
Nonqualifying
contracts

Current Medicaid funds for case management
Current Medicaid funds received under
Medicaid Pregnancy Related Services
Current fees from Medicare
Contracts with outside agencies not qualifying
as match for administrative claiming
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services. Another barrier to tracking revenue sources is consideration of funds that are locally managed, such as reserve funds that
may roll over from year to year. These funds are critical for LHDs
that may experience shortfalls in revenue from state or federal
sources. However, the funds may not be tracked in statewide
systems—making it difficult to link to expenditures, activities,
outputs, and health outcomes.
Additionally, many PH services are delivered through partners
such as community centers and hospitals. Often these services
receive contributions from private entities, nonprofit foundations,
and local charities, and are likely not in LHD accounting systems.
For example, a survey of PH partners in New Hampshire collected
information on expenditures for 10 PH service categories, where
revenue data were categorized as direct federal funds, donations,
foundations, non-PH state funds, and other revenue. The authors
noted several limitations to this approach including the identification of PH partners that had an impact on PH services, the spillover of PH services between jurisdictions, adjusting for differences
in fiscal year definitions, and a lack of validation of financial data
obtained from PH partners. Survey results showed that in 2010,
local PH partners spent $19.5 million on PH services out of which
$10 million did not have “a discernible link to government money.”4

Expenditure Categories
In many PH accounting systems, data on PH expenditures are
classified into a large number of individual categories that fall into
three broad expenditure categories as shown in Table 2. For the
decision maker to leverage appropriate funding sources, revenue
sources must be linked to expenditure categories. For example, in
the event of an epidemic, it would be useful to know how local fees
collected for immunizations were tied to pharmaceutical purchases.
Table 2. Examples of Typical Expenditure Categories
in a PH Accounting System
Personnel

Salaries
Local salary supplement
Hourly labor
FICA

Retirement
Health insurance
Personal liability insurance

Equipment

Motor vehicle equipment
purchases
Equipment ($5,000+)
Lease purchase

Rental of equipment
Equipment <$5,000
Computer equipment

Operating
Expenses

Motor vehicle expenses
Supplies and materials
Pharmaceuticals
Repairs and maintenance
Utilities
Travel
Building rent
Per diem and fees
Contracts

Printing
Rents other than real estate
Insurance and bonding
Other operating expenses
Computer software
Telecommunication
Postage
Indirect costs

Published by EDM Forum Community, 2014

However, most accounting systems only allow for aggregate revenue to be tied to aggregate expenditure within a single reporting period, and it is often not possible to tie a specific revenue
source to a specific expenditure category. For example, an LHD’s
accounting system may provide data on the expenditures for
personnel within a specific period (e.g., annually) and show that
a certain proportion of revenue is from federal sources. However,
that accounting system may not allow the LHD to determine what
proportion of federal revenue is tied specifically to personnel,
equipment, or operating expenditures, which may be the most
relevant source of data needed to make an accurate comparison.
A number of attempts have been made to standardize and condense expenditure categories and align them with revenue sources
and PH activities. For example, in 2004 the Georgia Division of
Public Health, motivated by a desire to negotiate cost-based reimbursements from Medicaid, made an effort to separate all major
activities of PH services into ”cost centers” such as clinical, population-based, and environmental services; general administration;
and all other activities.5 Current Procedural Terminology (CPT)
codes were applied to clinical PH services regardless of whether
or not they were billable, and codes were applied to common PH
services offered at the county level. Expenditures were labeled
by their respective cost centers. For example, any expense that
supported clinical activities (e.g., paper for an exam table) was
applied to the clinical cost center. A statewide implementation of
this standardized costing methodology resulted in the generation
of a credible cost report by county, which allowed for comparisons between program costs and revenue sources across LHDs.
In our own research, we have been prospectively evaluating a
seven-year phased-in implementation of Georgia’s new formula
for allocating state PH infrastructure funding to all LHDs (one
in each county in Georgia), providing a natural experiment to
evaluate the impact of revenues on expenditures, services, and
health outcomes across the state. Prior to fiscal year (FY) 2012,
General Grant-In-Aid (GGIA), which is funding from the state
to counties, was based on population data from the 1970 census
and a county’s percent share of the state’s tax base. The new GGIA
funding formula includes poverty rates and county population
estimates but no longer includes the share of the state’s tax base.
GGIA is being phased in over a seven-year period (FY2012–
FY2018) such that 15 percent of the change is included every year
for six years, with the remaining 10 percent included in the final
year. This phase-in period allows health departments that are
losing funding based on the new formula to adjust their budgets
gradually to this reduction.
To estimate the impact of changes in GGIA revenue at the county
level, while controlling for changes in other revenue streams, a
series of cross-sectional regression analyses were performed for
the per capita change in revenues and expenditures for the first
two years of formula funding change, from FY2011 to FY2012
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Expenditures: Public Health Activities

and from FY2012 to FY2013, separately. Separate regressions were
conducted with each per capita change in expenditure serving as
the dependent variable and the per capita change in revenues as
independent variables.
For the regression analysis of the change in FY2011 to FY2012
per capita revenues and expenditures reported in Table 3, GGIA
revenue was positively and significantly associated with personnel, operating, and equipment expenses; but note that operating
expenditures were not significantly associated with any other
revenue category. These results indicate that for each additional
dollar received through GGIA, on average $0.79 was spent on
operating expenses and $0.25 on personnel expenses, with a small
decrease in expenditures on equipment.

Despite the value of these data to understand the impact of cost
on outcomes, linking expenditures to PH activities may not be
that easy for many LHDs. For example, although an accounting
system may report that 40 percent of an LHD’s budget is devoted
to personnel expenditures, the accounting system may not show
an allocation of these expenditures to PH programs or activities.
PH agencies need effective management systems, not accounting
systems, for tracking personnel time allocation by activity level
and for those activities that are considered core capacity functions.
For example, drawing from the IOM’s report,1 PH agencies need a
chart of accounts to better track funding related to programmatic
outputs and health outcomes (IOM report Recommendation 5).
These accounts need to include information on how resources are
allocated to key expenditures, which are then tied to PH activities.

The results of the regression analyses of the change in per capita
revenues and expenditures for FY2012 to FY2013 are reported in
Table 4. GGIA revenue was positively and significantly associated
with personnel expenditures only; yet, the association was similarly found with all other revenue sources. These results indicate
that on average for each additional dollar received through GGIA,
nearly all were spent on personnel expenses. The next step in this
research is to estimate the impact of expenditure changes on PH
activities (and eventually to lagged effects in health outcomes).

Further, activities need to be separately defined as those that are
programmatic (e.g., restaurant inspections) versus those that are
core capacity functions (e.g., surveillance)—following Recommendation 3 of the IOM report. Activities may also be defined
as the 10 essential services covered by PH.6 Activities need to be
further defined as those that serve populations (e.g., restaurant
inspections) and those that serve individuals (e.g., well-baby
checkups), or both (e.g., immunizations). In other words, expenditures need to be tied to macro-level administrative and operational functions and to micro-level programs.

Table 3. Results of Regressions of Revenue Sources on Each Expenditure Category for Change in Per Capita
Revenue and Expenditures, FY2011 to FY2012 (N=157)
Expenditures
Revenues

Personnel
Coef

Operating Expenses
p-value

Equipment

Coef

p-value

Coef

p-value

GGIA*

0.25

0.046

0.79

<0.001

-0.06

0.007

Local

1.04

<0.001

-0.07

0.231

0.03

0.019

Federal

1.22

<0.001

-0.22

0.107

0.00

0.862

Fees

0.78

<0.001

0.14

0.154

0.07

<0.001

Other

1.08

<0.001

-0.05

0.737

-0.03

0.364

4UBUJTUJDBMMZTJHOJmDBOUDPFGmDJFOUTGPS((*"BSFJOCPMEGPOU

Table 4. Results of Regressions of Revenue Sources on Each Expenditure Category for Change in Per Capita
Revenue and Expenditures, FY2012 to FY2013 (N=157)
Expenditures
Revenues
GGIA*

Personnel

Operating Expenses

Equipment

Coef

p-value

Coef

p-value

Coef

p-value

1.07

<0.001

-0.07

0.571

0.00

0.935

Local

0.64

<0.001

0.33

<0.001

0.03

0.076

Federal

0.98

<0.001

0.05

0.754

-0.03

0.477

Fees

0.72

<0.001

0.24

0.008

0.04

0.059

Other

-0.08

0.834

0.97

0.010

0.11

0.248

4UBUJTUJDBMMZTJHOJmDBOUDPFGmDJFOUTGPS((*"BSFJOCPMEGPOU
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One purpose for moving from an accounting to a management
system for tracking expenditures to activities is to develop a
performance-based financial reporting framework. Reporting
methodology developed by the National Association of State
Budget Officers (NASBO) and the Reforming States Group (RSG)
can be used as a template for the collation of PH expenditures
around activities and populations.7,8 A slightly modified version of
the NASBO and RSG template was field tested in two PH districts
in Georgia.9 Each of the more than 400 program expenditure
accounts were linked to the modified NASBO and RSG categories
and were cross-coded by revenue source. Results from a five-year
retrospective analysis of expenditure data indicated variations in
PH investment patterns that were specific to each PH district. For
example, one PH district showed a spike in PH infrastructure investment in FY2002 whereas the other district showed an increase
in disaster-preparedness activities in FY2004. This experiment
illustrates that it is indeed possible to connect PH expenditures
to PH activities in ways that reflect programmatic priorities at the
local level.
The Georgia local PH cost study5 provides further guidance on
how to capture PH activities at the local level. For one week every
quarter, PH staff designated their weekly PH activities to the respective cost centers described in the previous section. A different
workweek was selected for each successive quarter. A task analysis
was then performed to reveal which PH activities were conducted
during a “typical” month. Although this method of connecting
PH activities to expenditures was ultimately not adopted, it speaks
to the potential of developing a standardized system for capturing
PH activities at the LHD level.
There have also been several cohort studies that have assessed the
correlation between revenue sources and expenditures for certain
PH activities.3,10-15 For example, one study12 investigated the correlation between revenue source and local expenditures for the 10
essential services6 covered by local PH systems. While this study
did not include the expenditure categories required to implement
the services, it did provide some important information on the
link between funding source and activity. Using data from 50
LHDs, the authors found that local revenue was significantly correlated to the development of policies, enforcement of laws, and
training of the workforce. Taxes per capita were associated with
6 essential PH services including surveillance, disease investigation, development of policies, enforcement of laws, training the
workforce, and research, while total expenditures were correlated
with the development of policies and enforcement of laws. Expenditures per capita were not significantly correlated with any of
the essential PH services. This suggests that the definition of the
underlying population for assessing PH impact is critical to understanding the impact the local PH may have on the community,
and that the population may need to be more narrowly defined
(socioeconomic status, age, education, access to health care, etc.).

Published by EDM Forum Community, 2014

Outcome Data
Service-Level Output Data
Output data are frequently collected at the local level and include
items such as the number of immunizations or the number of
restaurant inspections. For many programmatic activities funded
by federal sources, collection and reporting of these output data is
required, yet the reporting may or may not be aggregated by the
state. For the linkage of costs to health outcomes, costs by capacity
and activity should be linked to process level variables or outputs.
It is important to assess the costs per the unit of output under
consideration, for example, the costs (by expenditure category)
per person served, patient seen, restaurant inspected, or school
visited. While the explicit linkage of expenditure category or
activity-level costs to outputs at the person level is ideal, this information can be derived implicitly by comparing aggregate-level
activity costs to aggregate output data to derive per unit costs.
There may also be exogenous factors that need to be accounted for
when linking costs to outputs. For example, in the case of epidemics, like H1N1, the number of immunizations may rise dramatically during those periods, while the resources remain constant.
A good management system that links expenditure categories to
activities to outputs would allow a local jurisdiction to account
for a shift in resources from one activity to another during an
epidemic or other emergency.

Outcome Data
To provide information to policymakers on the most efficient
allocation of scarce PH resources, output data need to be linked
to short-, intermediate- and long-term health outcomes. Data
on health outcomes, or health impacts, are frequently collected
and aggregated at the state or federal levels, with some ability to
estimate health outcomes at the local level. A logic model, which
provides a graphic representation of complex linkages between
resources and output data, can assist in showing the linkages from
short- to intermediate- to long-term health outcomes that LHDs
hope to achieve with programmatic and core activities.
However, there are a number of challenges in conducting research
or finding data that informs those aforementioned linkages. First,
health outcomes may be impacted years beyond the investment in
PH. For example, a childhood immunization program may have
demonstrable effects within a short time frame, while a prevention program targeting childhood obesity may have effects over
a longer time horizon. Second, within the hierarchy of short- to
long-term health outcomes, primary data may not be available on
long-term health outcomes and additional epidemiologic efforts
may be needed to develop models of activity effectiveness. In
many cases, longitudinal data are not available to assess the longterm impact of PH interventions. Third, there should be some
standardization of how rates of the outcomes are defined. For example, if the outcome is breast cancer screening rates, the denom-
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inator could include all women or all women over age 50 per the
Guide to Clinical Preventive Services. Finally, when assessing PH
impact it is important to consider the community-level variables
that are known to influence the public’s health, such as poverty
level, number of uninsured, educational attainment, percent of
population ages 65 years and older, and access to health care due
to recent state-level expansions of Medicaid.
Another consideration is defining the health outcomes that we,
as a society, expect PH to have an impact on. For example, some
studies that have tied local PH expenditures to health outcomes
have reported mortality rates for the overall population and then
specifically to cardiovascular disease (CVD), heart disease, unintentional injury, and years of potential life lost. Are these health
outcomes that PH alone should be expected to have an impact on?
If so, much of what is done in PH is part of a public-private partnership to improve population-level health. Then, either the cost
to outcome link needs to include the non-PH costs in the logic
model (from nonprofit health organizations, hospitals providing
uncompensated care, and free health care clinics), or the health
outcomes included in the model must be narrowly defined as
under the purview of PH, and of PH alone.

Summary and Discussion
The way a state or local PH agency defines its system and role in
the community—including related government agencies, employers, schools, the medical community, the philanthropic community, etc.—should be a fundamental driver of approaches to
measuring costs and benefits, and in turn, these analyses should
drive how scarce resources should be allocated. For example, one
study16 assessed the impact of other community spending on
spending by local PH agencies across the United States as a means
for determining how the system overall works to tackle PH issues.
The authors found that local PH spending was inversely associated with local-area medical spending, and that medical care
resources varied inversely with the level of PH agency spending.
The next natural step in this research is to assess the costs of local
PH spending and local-area medical spending as it relates to local
PH outputs and health outcomes.
As noted in this paper, local variation in data collection in PH programs requires policy change from above as well as implementation strategies that are standardized at the local level, like the chart
of accounts as a first step. Honoré and others have made important
recommendations for standardizing the PH financial management
part of the logic model, such as uniform expense and revenue
classifications, electronic reporting of standard data, standard
financial analysis practices, and the PH chart of accounts.14,17-21
Standardized cost and financing data can be used for true comparisons of services and efficiency across PH departments, districts,
states, and regions of the country, including historical trend
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analyses for assessment of financial status. In addition to the standardized financial management, uniform coding of PH activities
and an ability to track PH expenditures to these activities through
appropriate management systems are also critical.
Combined, our investment in PH will be better understood
and will provide a stronger base of data for the PH services and
systems research community to use to understand variation and
drive improvement. From there, we believe the priority should be
moving toward valuing the health care system in general, of which
PH is only one part. Ultimately, these data could be used to hold
the system accountable for health outcomes, rather than focusing
accountability on local and state PH departments. We want to
know eventually how the unique public-private partnerships have
an impact on important population-level health outcomes. For
example, how do the resources provided by PH complement the
health care resources provided by hospitals and other nongovernmental entities? This understanding will only begin when we have
a better sense of cost and outcome data being tracked at the local
and state PH levels that are both standardized and linked, both
within and across jurisdictions.

Key Terms
Benefits: Improvements in health outcomes as a result of PH
investments or activities.
Benefit-cost analysis (BCA): Analysis that quantitatively compares a program, policy, or system’s benefits in monetary terms to
its costs in monetary terms, from a societal perspective and using
an analytic horizon long enough to quantify all costs and benefits.
Costs: Monetary funds needed to deliver core PH services and
programmatic activities.
Expenditure categories: Monetary funds, grouped by category
(e.g., personnel, space, equipment, materials and supplies, etc.),
that directly or indirectly support PH activities.
Health outcomes: Results of PH activities and investments that
can be measured in terms of morbidity and mortality; for example, reduction in teenage pregnancies, obesity rates, etc.
Public health (PH) activities: Services provided by PH systems
(e.g., monitoring health status, conducting surveillance, investigations or interventions of disease and injury, enforcing laws and
regulations that protect health and ensure safety, etc.).
Revenue data: Monetary funds received by PH agencies at the
local and state levels from governmental and nongovernmental
sources.
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