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Estimating the Financial Resources Needed for

Local Public Health Departments in Minnesota:
A Multimethod Approach

William Riley, PhD; Jill Briggs, RN, MS, MPH; Mac McCullough, MPH

Objective: This study presents a model for determining total
funding needed for individuaf local health departments. The aim
is to determine the financial resources needed to provide
services for statewide local public health departments in
Minnesota based on a gaps analysis done to estimate the
funding needs. Design: We used a muitimethod analysis
consisting of 3 approaches to estimate gaps in local public heaith
funding consisting of (1) interviews of selected local public health
leaders, {2) a Delphi panel, and (3) a Nominal Group Technique.
0On the basis of these 3 approaches, a consensus estimate of
funding gaps was generated for statewide projections. Setting:
The study inciudes an analysis of cost, performance, and
outcomes from 2005 to 2007 for all 87 focal governmental
health departments in Minnesota. Participants: For each of the
methods, we selected a panel to represent a profile of Minnesota
health departments. Main Outcome Measures: The 2 main
outcome measures were local-level gaps in financial resources
and total resources needed to provide public health services at
the local level. Results: The total public health expenditure in
Minnesota for local governmental public health departments was
$302 million in 2007 ($58.92 per person). The consensus
estimate of the financial gaps in focal public health departments
indicates that an additional $32.5 million (a 10.7% increase or
$6.32 per person) is needed to adequately serve public heaith
needs in the local communities. Conclusions: It is possible to
make informed estimates of funding gaps for public heatth
activities on the basis of a combination of quantitative methods.
There is a wide variation in public health expenditure at the local
levels, and methods are needed to establish minimum baseline
expenditure levels to adequately treat a population. The gaps
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analysis can be used by stakeholders to inform policy makers of
the need for improved funding of the public health system.

KEY WORDS: financial gaps analysis for providing public health
services, local public health funding, variation in public health
spending

The difference between current and perceived pub-
lic health spending requirements—a “gap analysis”~—is
a complicated issue. There is a strong belief that rel-
atively small increases in public health expenditures
and disease prevention can be associated with improve-
ment in the health status of a population.? However,
the optimal level of expenditure has not been exam-
ined and little progress has been made toward iden-
tifying how much public health spending is needed
to adequately serve the public health needs of a pop-
ulation. A multiplicity of issues are associated with
identifying optimal public health expenditure for a
community including underlying morbidity, commu-
nity resources available in the public health system,
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barriers to access, population characteristics, and the
social services of the region. A growing body of evi-
dence indicates that availability and quality of public
health services varies widely across communities,** but
relatively little is known about what the expenditure
should be to achieve desired health outcome goals. In
this study, we used 3 different quantitative assessment
tools to develop a cost model in order to estimate gaps
of funding requirements based on commumnity health
needs.

@ Background

There are persistent questions, but few answers, about
whether current spending levels are adequate to
achieve the expected performance of a public health
department in the community. A study exploring the
relationship between local public health spending and
preventable mortality over a 12-year timeframe (1993-
2005) found that mortality falls 1.1% to 6.9% for every
10% increase in local public health spending.® How-
ever, there has been little standardization regarding
the financing of public health departments* and cur-
rent funding mechanisms are described as a patch-
work of arrangements that vary widely across state
and community.*® This lack of consistent financial data
severely limits the ability to set standards,* and models
are urgently needed by policy makers and public health
leaders to measure agency performance, demonstrate
public health outcomes, and create a basis to ensure
adequate health department funding.’”

Differences in public health spending have impor-
tant implications for the type of public health activities
within communities,® and studies have found positive
associations between public health spending and the
scope of public health activities within communities.®
However, specific evidence regarding the sources and
uses of public health funding is not readily available to
relate programs with outcomes.” For example, the high-
est per capita expenditures have been found among
smaller county health departments* and nonlocal rev-
enues are amplified at the local level, with each $1 in-
crease in federal and state funding associated with a
$0.50 increase in local funding.” This funding patch-
work is further compounded by unstable funding at
the federal and state levels.®'""!

Studies have also shown cause and effect of spend-
ing for preventing specific health outcomes, yet
there has been little attention paid to the value of in-
vestments in the public health system as a whole.’
Furthermore, the public health system infrastructure
cannot be fully understood without examining the con-
tributions made by organizations other than official
governmental health agencies and the roles played by
community-based organizations.” Moreover, the rela-

tive underfunding of public health activities has been
identified as a leading explanation for the gap between
population health outcomes in the United States com-
pared with other countries.” In the United States, higher
public health spending levels are associated with com-
munities that have relatively poor health status.”

Previous efforts to determine the optimal public
health funding rate have been based on a normative
approach, which involves bringing all jurisdictions to
a median per capita expenditure rate.*"” Consequently,
accurate formulas to determine the amount of expendi-
ture needed to adequately serve the public health needs
of a population are not available and it is a challenge to
find consistent funding models.

® Methods

Measuring local public health expenditures

We used a multimethod analysis consisting of 3 ap-
proaches (individual county health department finan-
cial analysis/cost study, Delphi panel technique, and
Nominal Group Technique [NGT]) for the design of
this study. First, we gathered information for every lo-
cal public health jurisdiction in Minnesota, using the
Minnesota Department of Health (MDH) Planning and
Performance Measurement Reporting System, a com-
prehensive database maintained by the MDH.” The
Planning and Performance Measurement Reporting
System collects information annually regarding spend-
ing, staffing, and performance from all local health de-
partments in Minnesota. Local spending is defined as all
funding available to the local health department from
all sources including local, state, and federal sources,
as well as private funding. Performance, financial, and
staffing data from 2005 to 2007 are classified according
to 6 areas of responsibility (AORs).

Table 1 describes the 6 AORs and the total dollars
expenditures in Minnesota in 2007. To make standard-
ized comparisons of expenditure data, we adjusted the
dollars in each county to the total county population.
The findings in column 4 show that the mean county ex-
penditure per person in Minnesota in 2007 was $58.92.
There is a substantial range in mean expenditures ac-
cording to the 6 AORs, ranging from a low of $2.57
per person for emergency preparedness to a high of
$24.29 per person for ensuring quality and accessibility
to health services.

The Figure shows a comparison of statewide mean
per capita expenditure from 2005 to 2007 for the 6 AORs.
This comparison shows that per capita funding grew in
all 6 AORs. For local health department expenditures in
2007, 62.5% of funding was from local sources, 17.7%
was from state sources, and 19.8% was from federal
sources."”
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been MBLE1 == Minnesota Statewide Per caplta Spendlng Totals and GHB Per Capita Expenditure by AOR (2007)

V:;in Total Statewide Expenditure (2007)  CHB Per Capita Expenditure (2007)
igher Current Spending % of Median of Statewide Mean Range of County Per
com- AOR Per Capita, $ Total Counties, $ Expenditure, $ Capita Spending, $
. 1. Assure an adequate local public health 25,208,062 8.3% 3.34 491 Min: 0.03
ublic infrastructure Max; 27.39
ative 2. Promote healthy communities and 81,074,762 26.8% 15.23 15.80 Min: 4.12
LS healthy behavior Max: 54.24
ently, 3. Prevent the spread of infectious disease 15,766,104 5.2% 2.29 3.07 Min: 0.29
endi- Max: 8.59
reeds 4, Protect against environmental health 42,478,043 14.0% 1.07 8.28 Min: 0.00
1ge to hazards Max: 43.15
5. Prepare for and respond to disasters and 13,211,403 4.4% 1.97 2.57 Min: 0.00
assist communities in recovery Max: 9.25
6. Assure the guality and accessibility of 124,681,057 41.2% 19.00 24.29 Min: 0.87
health services Max: 168.30
Totat 302,419,431 100.0% 51.85 58.92 Min: 12.50
Max: 194.50
3 ap- Abbreviations: AOR, area of responsibility; CHB, community health board.
finan- Examples for areas of responsibility: (1) Infrastructure includes policy development and public health assessment and planning; (2} healthy communities includes promotion of
positive health behaviors; (3) infectious disease includes the prevention of communicable diseases via mandatory reporting and public health clinics; (4} environmental Health
& and includes the identification and reduction of foodborne diseases and hazardous contaminants; (5) emergency preparedness includes the development of disaster response systems
ghn of and personngl; and (6) health services includes identifying and funding preventive and acute care service gaps or reducing barriers to quality healthcare services.
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(CHBs) in Minnesota. First, we prepared a profile of the
total expenditures for each of the 6 jurisdictions. Next,
we prepared a 9-item interview guide used to probe
the respondents regarding the public health resources
available in their own agency based on 5 specific condi-
tions in their community including the populations at
risk, the current stakeholder support, the health board,
the balance with other governmental program priori-
ties, and the range of services available from outside
the governmental public health agency. The purpose of
the interview was 2-fold: to evaluate whether the cur-
rent funding stream was adequate for the AOR and to
provide a stage for the health department informant to
make an estimate of the funding need. For each AOR
identified by the respondent as having inadequate re-
sources, the respondent was requested to estimate the
resources needed for that specific AOR in order to pro-
vide the level of service judged to be needed in that
AOR for their community. Level of service was a sub-
jective expert judgment made by the respondent based
on knowledge of the 5 specific conditions in his or her
community.

Delphi panel

The second method was a Delphi panel technique, com-
prising a panel of state and local public health experts
to review the detailed information derived from inter-
views with the 6 county health departments and deliver
estimates on the basis of the results from the public
health director in-depth interviews. The Delphi tech-
nique is a means of extracting opinions from a group
of experts® and is based on a structured process for
collecting and distilling expert knowledge for answer-
ing only a specific, single-dimension question.” The 11
participants in the Delphi panel included the 6 local
health directors from the initial interviews, an MDH as-
sistant commissioner of health, 3 directors/staff from
the MDH, and an academic public health expert. No
incentives were provided to participants. The Delphi
panel was facilitated by the researchers and was pre-
sented with information regarding total dollar expendi-
tures from the 6 representative counties, an estimate of
additional resources needed, and a projected estimate
of the current costs per person with an estimate of the
additional cost needed (the gap) to yield an estimate
of total cost per person. This analysis was conducted
separately for each of the 6 counties and an iterative
process was done to conduct the same analysis for each
of the 6 AORs. The Delphi panel prepared its estimates
on the basis of their view of health priorities for the state
of Minnesota within each of the 6 AORs. The purpose
was to elicit a consensus based on individual, subjective
expert opinion.

Nominal group technique

The third method to estimate the gaps analysis was con-
ducted by the same participants as the Delphi panel
using a different method with different data parame-
ters. The public health outcomes data were included
to provide an empirical basis underlying the relation-
ship between the local health spending and a pop-
ulation health metric upon which a judgment could
be based. For 5 of the 6 AORs, a metric was identi-
fied, which showed a relationship between local pub-
lic health funding and the community outcome. The
Delphi technique participants were presented with an
analysis of population health status data and spending
patterns for Minnesota counties to examine the relation-
ship between the CHB expenditures and county health
status indexes. Five outcome measures (adult obesity,
adult smoking, very low-birth-weight infants, chlamy-
dial infection, and proportion of pregnant women re-
ceiving prenatal care in the first trimester) were ana-
lyzed according to the per capita dollars spent in each
county and the outcomes measure for the most recent
year available (2007). The data did not show any consis-
tent relationship between public health spending and
population health status metrics. The NGT was de-
ployed by randomly dividing the panelists into 3 sub-
groups, with each subgroup studying the relationship
between expenditures for the relevant AOR in the 87
Minnesota counties and the selected health status in-
dex. The subgroups recommended the optimal expen-
diture for the AOR based on review and discussion of
the spending data and outcomes metrics. The purpose
was to arrive at a consensus on funding gap estimates,
if any, to achieve a combination of optimal population
health status outcomes balanced with optimal fund-
ing. The NGT is a quick decision-making method for
groups of various sizes, which takes all opinions into
account” and which results in a set of prioritized solu-
tions or recommendations based on a rating and rank-
ing procedure.”

Consensus estimations

The final step in the gaps analysis was to compare the
estimates derived from the 3 study methods (key infor-
mant interviews, Delphi technique, and NGT) to create
a consensus estimate on the gaps in financial resources
for each of the 6 AORs. This comparison was conducted
with a facilitated review panel discussion led by the re-
searchers. The review panel consisted of the same par-
ticipants from the NGT. This approach provided con-
tinuity as well as a different perspective to make the
gaps estimate. However, it also creates potential bias
discussed in the “Limitations” section. For each AOR,
the panel examined the 3 estimates to create a final
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mBLE2 = Six-County Gaps Analysis by AOR

......................................................................................................................

scon- Mean Current Additional Current Per  Additional  Total
panel Current % of Spending Resources Needed Capita Spending  Estimated
ame- Spending Total (byCounty), .~ NewDollar % Spending Needed Funding
uded AOR (2007), $ Spending $ Ongoing, $ FTE Ongoing, $ Change (2007),$ Per Capita, $ Needed, $
Ation: Infrastructure 3557035 114 592,839 804,636 99 4361671 226 5.82 1.32 7.13
pop- Healthy communities and 9777916 314 1,629,653 841,000 102 10618916 86 15.98 1.37 17.36
Coulfi behaviors
denti- Infectious disease 1,068,295 34 178,049 303,000 39 1371295 284 175 0.50 2.24
pub- Environmental health hazards 2,369,065 76 394,844 233000 43 2602065 938 3.87 0.38 425
i The Disaster preparedness and 917,380 29 152,897 309,600 3.7 1,226,980 337 150 0.51 2.01
1th.an response
“@mg Quality and accessibility of 13,479,263  43.2 2,246,544 739,200 9.9 14,218,463 55 22.04 1.21 23.24
il health services
w;ltth Total 31,168,954 100.0 5194826 3,230,436 419 34,399,390 104 50.93 5.28 56.24
;:m;_/ Abbreviations: FTE, full-time equivalent.
en re-
’ ana}; consensus estimate. Consensus on the estimates was  partment directors and public health experts recruited
1 eac reached using the following sequence: (1) a subgroup  from the state level, local level, and an academic per-
recent from the panel was selected to review the 3 sources of  spective. The cost-model work group met over a 2-day
Onm: information for each of the 6 AORs; (2) the subgroup  workshop to develop and endorse the gaps estimate for
1gs age- study method made a recommendation to the over-  local public health agencies.
all panel for a consensus estimate; (3) after discussion
3 sub- . . .
B of the subgroup recommendation, a furthfer discussion
the 87 was held by the overall panel and unanimous agree- & Results
us in- ment was achieved for 5 of the 6 AORs; and (4) for 1 . A
;xpen— AOR, the subgroup changed the consensus estimate, =~ We began with an extensive analysis of the 6 county
;ion of which was then subsequently approved unanimously  health departments. Ta.ble 2 shows that the total pub-
— by the larger panel. The? consensus estimate wasrevised  lic health expenditurg in these 6 cgunties was $31 1'68
el downward on the basis of an analysis on the amount ?54 in 2007 (the combined population Qf the 6 counties
Lla tior{ of expenditures in the AOR and the relationship of  is 612 000). The mean per person public health expen-
fund- the health department programming with population  diture at the 6 county health departments was $50.93.
od for outcomes. The mfor;ngnts estune.ated an additional anpual need
T Of $3.2 million of ongoing support, representing an ad-
1 solu- Sample selection d1t19na1 41.9 full-time eqmvalgntg On a consolidated
I rank- basis, estimates for the 6 counties indicate a need for an
Minnesota has a decentralized public health system  additional $5.28 per person to fulfill the public health
consisting of 53 locally governed CHBs, of which 28 are  responsibilities in their communities.
single-county, 21 are multicounty, and 4 are city health The $31.1 million in current expenditures is dis-
departments. The CHBs have public healthresponsibil-  tributed unevenly (shown in column 2) among the 6
ities including the provision of services in all 6 AORs.  AORs, ranging from a high of 43% for quality and acces-
ire the There are 87 counties in Minnesota, with 2 primary  sibility of health services to a low of 2.9% for emergency
“infor- authorities responsible to approve local public health  preparedness. The table shows that the greatest area of
create department budgets: the individual county commis-  gaps in terms of dollar amount (column 4) is in the area
ources sion and the 53 CHBs. We selected the 6 health depart-  of healthy communities and behaviors, with an addi-
lucted ments for in-depth interviews by creating a profile of  tional $841 000 needed, and the lowest dollar gap is in
the re- 3 factors: urban-rural, small-large, and single-county—  environmental health hazards, with an additional $233
1€ par- multicounty health department structures. From this 000 required. However, in terms of percentage (column
d con- profile, we arbitrarily selected 6 health departments  7), the gaps appear differently. The highest percentage
ke the and directly contacted each to invite their participa-  increase needed is in the area of disaster preparedness
al bias tion in the study. All 6 directors who were contacted ~ (33.7% increase needed to meet the public health needs
“AOR, agreed to participate. Members of the Delphi paneland ~ of the population) and the lowest percentage increase
a final Nominal Group participants included the 6 health de-  needed is in the area of quality and accessibility (5.5%).
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TBLES = Current Expenditure and Consensus Estimated for Statewide Expenditures

............................................................

Statewide % Change % Change
Mean Based on Based on
Expenditure  County Delphi

..........................................................

% Change % Change Current Additional
Based on Based on Spending Resources
Empirical Analysis Consensus (Per capita Needed

AOR (2007), $ Interviews Technique and NGT Estimate in 2007), $ (Per capita), $

Infrastructure 491 22.6 23.0 23.0 23 25208062 (4.91) 5697022 (1.11)

Healthy communities and behaviors 15.80 8.6 10.0 10.0 10 81074762 (15.80) 7783177 (1.52)

Infectious disease 3.07 28.4 24.1 21.0 23 15766104 (3.07) 3578906 (0.70)

Environmental health hazards 8.28 9.8 18.0 23,0 17 42478043 (8.28) 7051355 (1.37)

Disaster preparedness and 2.57 337 16.0 16.0 16 13211403 (257) 2113824 (0.41)
response

Quality and accessibility of health 24.29 55 50 5.0 5 124681057 (24.29) 6234053 (1.21)
services

Total 58.92 302419431 (58.92) 32458337 (6.32)

Abbreviations: AOR, area of responsibility; NGT, Nominal Group Technique.

Delphi panel technique

The Delphi panel analysis of the gaps estimate was
based on a review of the expenditures according to
the AOR in each of the 6 counties. The Delphi panel
conducted 6 rounds of review to derive the optimal
resources needed on the basis of the gaps analysis esti-
mated by the informants. Table 3 (column 3) shows the
Delphi panel gaps estimates derived from the interview
respondents for the 6 AORs.

Nominal group technique

Our third approach to determining funding gaps is the
NGT based on an analysis of 5 selected health metrics
by the per capita expenditures in 87 counties. The par-
ticipants were provided information showing the rela-
tionship between total public health expenditure and
5 health status metrics. Table 3 (column 4) shows the
gaps estimate based on the NGT.

Consensus estimates

A consensus estimate of the financial gaps for the 6
AORs in local public health departments is shown in
Table 3. Column 1, in Table 3, indicates the average per
capita expenditure for the entire state of Minnesota and
each of the 6 AORs with the total expenditure of $58.92
per person in 2007. Columns 2, 3, and 4 show the re-
sult of the 3 methods for determining the resource gap.
Column 6 shows the total dollar expenditure for each of
the AORs, totaling $302.4 million in 2007. Based on the
consensus methodology, column 7 shows that the addi-
tional resources needed are approximately $5.7 million
for infrastructure, $7.8 million for healthy communities
and behaviors, $3.6 million for infectious diseases, $7
million for environmental health hazards, $2.1 million
for disaster preparedness and response, and $6.2 mil-

lion for quality and accessibility of health services. The
total gaps estimate is $32.4 million or $6.32 per person,
a 10.7% increase over current expenditures.

® Discussion

The findings from this study suggest that it is possible
to make informed projections of how much funding is
needed to serve local and state populations using a va-
riety of quantitative approaches that combine both em-
pirical information and expert input from public health
leaders with frontline responsibility for health depart-
ment operations. The study indicates that $58.92 per
person is spent on governmental public health efforts
in Minnesota and it is estimated that an additional $6.32
per person (10.7%) is needed to properly serve and pro-
tect the community. This finding applies to a statewide
estimate of funding gaps for local health departments
based on an extensive analysis of local expenditures
and outcome metrics. Specifically, gaps were estimated
for 6 AORs for the 6 health departments in this study
and the findings were extrapolated to estimate fund-
ing gaps for all local health departments throughout
Minnesota.

A number of important studies have been conducted
in recent years to help elucidate the wide variation of
governmental spending in public health departments
across the nation and its association with the perfor-
mance of public health responsibilities,” the impact
of public health spending on mortality* and the ef-
fect of geographic variation in public health spending.’
However, these studies do not suggest what addi-
tional spending is needed or how increased spending
should be allocated among the many programs and ser-
vices maintained at the local level. The findings in this
study begin to capture such information and provide a
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basis from which to determine public health funding
gaps. Expert opinion on the public health funding gaps
reflects a multiplicity of factors including population
health needs, the public health system’s services avail-
able in the community, the success of the local health
department to secure funding sources, and local stake-
holder influences. Ultimately, the size of local funding
gaps is tempered by the awareness of local pressures to
be navigated for local funding.

New approaches are required to answer the funda-
mental question of how many resources are needed for
local public health departments. Thisis an elusive ques-
tion because there is no accepted definition of which
activities constitute governmental public health and no
two studies use the same operational definition.” Like-
wise, discussion regarding the right amount of public
health funding to reduce disease rates nationally must
be based on the burden of disease” and a greater under-
standing of public health finance.”

& Limitations

There are several sources of potential bias in this study.
This study is a qualitative design to derive quantita-
tive estimates used in the analysis. The next step is to
apply more rigorous quantitative research to this con-
ceptual model, which also includes participants from
outside the public health sector. Although the 6 coun-
ties selected for extensive study were chosen from a
profile of relevant factors, they cannot be considered
representative of all 87 counties in the state. Also, these
estimates would only apply to Minnesota and they may
not be generalizable to other states. Although our esti-
mates included both the public health department and
the public health system, the participants in this study
were limited to public health experts. The expert panels
did not include representatives from hospitals, clinics,
and other organizations central to the public health sys-
tem. The 6 health department interviewees were also
part of the NGT and Delphi technique. This was done
to achieve continuity in the analysis, but at the same
time it is a potential source of bias in an expert-driven
decision-making process. The NGT, the Delphi panel
technique, and consensus estimation projects were all
researcher led. Our study standardized the expenditure
comparison; however, we did not adjust for population
risk factors or the burden of illness in the preliminary
cost model. The burden-of-illness factors were consid-
ered by the expert informants in their estimates. Find-
ings are based on expert opinion and group consensus.
The findings show that the gap was highest in less-
funded services and lowest in more-funded services.
This may reflect biases due to the additional dollar
amount rather than the percentage amount.

@ Conclusions

Although it is widely agreed that there is not adequate
funding in the current public health system, the amount
of funding necessary has never been determined. Al-
though $58.92 per person is spent in local health de-
partments, this study found evidence that a funding
gap exists for public health services in local health de-
partments throughout Minnesota, but with a relatively
modestadditional investment (approximately $6.32 per
person per year) it might be closed. Application of
these estimates addresses the amount of funding that is
needed from all sources but not the source of funding.
Local governmental public health department leaders
must be prepared to make the case for adequate fund-
ing and be prepared to show the magnitude of change
in funding necessary. While the specific results of this
study are unique to Minnesota, the conceptual model
can provide direction for public health funding needs
both locally and nationally.
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