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Abstract

Purpose—This mixed-methods study reports on an outreach clinics program designed to deliver
genetic services to medically underserved communities in Wisconsin.

Methodology—We show the geographic distribution, funding patterns, and utilization trends for
outreach clinics over a 20-year period. Interviews with program planners and outreach clinic staff
show how external and internal constraints limited the program’s capacity. We compare clinic
operations to the conceptual models guiding program design.

Findings—Our findings show that state health officials had to scale back financial support for
outreach clinic activities while healthcare providers faced increasing pressure from administrators
to reduce investments in charity care. These external and internal constraints led to a decline in the
overall number of patients served. We also find that redistribution of clinics to the Milwaukee area
increased utilization among Hispanics but not among African-Americans. Our interviews suggest
that these patterns may be a function of shortcomings embedded in the planning models.

Implications—Planning models have three shortcomings. First, they do not identify the
mitigation of health disparities as a specific goal. Second, they fail to acknowledge that partners
face escalating profit-seeking mandates that may limit their capacity to provide charity services.
Finally, they underemphasize the importance of seeking trusted partners, especially in working
with communities that have been historically marginalized.

Contribution—There has been little discussion about eguitably leveraging genetic advances that
improve healthcare quality and efficacy. The role of State Health Agencies in mitigating disparities
in access to genetic services has been largely ignored in the sociological literature.
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INTRODUCTION

Unveiled to great acclaim in 2003, the Human Genome Project entailed a massive public
investment. Although expectations are high that genetic advances will improve healthcare
quality and efficacy (Collins, 1999. Guttmacher & Collins, 2005. Manolio, 2013), there has
been much less discussion about how to leverage this significant public investment
equitably, to mitigate health disparities (Burke etal., 2010. Khoury et al., 2009y The parriers
in accessing genetic services are numerous: genetics providers tend to be concentrated in
urban areas or academic medical centers, the workforce is small and unevenly distributed,

and insurance providers often limit coverage for genetic testing and genetic counseling
(Cooksey, Forte, Benkendorf, & Blitzer, 2005. Graf, Needham, Teed, & Brown, 2013.

Secretary’s Advisory Committee on Genetics Health Society, 2006 Wang, Beattie, Ponce &

Phillips, 2011). State Health Agencies (SHAS) have historically sought to mitigate some of
these barriers by providing clinical services (such as genetic testing or genetic counseling)
directly, contracting with healthcare providers to provide care, or sharing these
responsibilities with private payers and charities (EPStein, Erickson, Hall, & Golbus, 1975.
Kelly, 2002; Lessick & Townes, 1979; MacDonald, Blazer, & Weitzel, 2010; Reid et al.,
1976). SHAs have myriad other responsibilities, however, and the provision of direct clinical
services makes up a very small proportion of their activities.

Policymakers in state, county, and local health departments rely on different conceptual
frameworks or planning models to map out their responsibilities and to integrate their
activities so that they can fulfill their mission efficiently and effectively (Ford, Duncan, &
Ginter, 2005; Frieden, 2010; Institute of Medicine, 1988; Mays, Scutchfield, Bhandari, &
Smith, 2010). Because they are so severely underfunded, however, public health
policymakers must make strategic choices about how to allocate resources to fulfill their
mission as best they can (Levi, Juliano, & Richardson, 2007; Levi, St Laurent, Segal, &
Vinter, 2010). As a result, there are often gaps between the aspirations laid out in a planning
model and the programs that are actually implemented. Understanding the connections and
discontinuities between planning models and implementation is vitally important to
improving system performance and service delivery (L€ischow etal., 2008y gpjas may
therefore play a vital role in mitigating disparities in access to specialty healthcare services
(including genetic services), but to date this potential has been largely ignored in the
sociological literature, and as a result, we understand relatively little about how
policymakers apply planning models to solve public health problems.

This mixed-methods study examines one state’s experience sponsoring outreach clinics that
provide clinical genetic services to improve access to specialty healthcare in underserved
communities. We present quantitative data on utilization trends in genetic outreach clinics in
Wisconsin over a twenty-year period, and show how the Wisconsin Department of Health
Services (DHS) has supported these clinics with a combination of federal grants and
partnerships with public- and private-sector institutions. We show how the program’s
activities evolved as providers and policymakers struggled to simultaneously meet the needs
of medically underserved populations in both rural and urban communities. Drawing on in-
depth interviews with program administrators, we show how the public-private partnerships
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designed to deliver these services changed over time in response to changing financial and
institutional constraints.

Our findings show that state health officials scaled back the portion of federal funding they
invested in outreach clinic activities at the same time that healthcare providers in the
partnering organizations experienced increasing pressure from administrators to reduce their
investment in charity care. These external and internal constraints on outreach clinic
activities led to a dramatic reduction in the overall number of patients served by the program
statewide. We also find that redistribution of clinics to the Milwaukee area increased
utilization among Hispanics but not among African-Americans. Interviewees attributed these
somewhat disappointing results to historic tensions between Milwaukee’s black community
and the city’s municipal and not-for-profit institutions. Our interviews also suggest,
however, that these utilization patterns may be a function of the shortcomings embedded in
the planning models that policymakers draw on to develop and coordinate programs.

The paper unfolds in three sections. We first explain the demand for clinical genetic services
and describe geographic and socioeconomic barriers in access to care. In this section, we
also describe some of the planning models that policymakers use in developing integrated
public health programs, including the models that motivated development of genetic
outreach clinics. In the next section, we describe Wisconsin’s genetic outreach clinics
program and the quantitative and qualitative data we collected to assess its historical
function. In the results section, we present data on financing and utilization trends in the
clinics over a twenty-year period. We draw on in-depth interviews with the program’s
original architects and current administrators, as well as clinicians who work in the clinics to
show how external and internal constraints limited the program’s overall capacity. Drawing
on interview data, we explore the degree of correspondence between the ideals embedded in
the planning models and the program’s actual implementation. We close with some
reflections on the relevance of our findings to public health theory and practice.

BACKGROUND

Recent advances in genetics have altered clinical genetic services in ways that will increase
demand for them and may exacerbate disparities in access (Khoury etal., 2008) Tpe
expansion of genetic knowledge has made genetic services (herein defined as genetic testing
and genetic counseling) relevant to a broader segment of the population and clinically
relevant in diverse medical specialties. Once restricted to newborn screening or the diagnosis
of rare diseases, genetic services have become increasingly important in diagnosing

common, complex diseases such as cancer, cardiovascular disease, and neurological
disorders (Goldman etal., 2011. Palma, Ristori, Ricevuto, Giannini, & Gulino, 2006.

Petersen, Brensinger, Johnson, & Giardiello, 1999). Consequently, genetic services have
become more relevant to diverse medical specialties and even in primary care, in part
because these common diseases are a substantial burden on population health, and because

primary care providers serve as gatekeepers to specialty care (FOrrest, 2003. McCandless,
Brunger, & Cassidy, 2004; National Coalition for Health Professional Education in Genetics,

2007),
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Disparities in access to specialist healthcare services are pervasive and impact many
populations and communities. Much of the literature on unmet healthcare needs has focused
on core medical services (e.g., primary care, dental care, emergency medical services), and

has assessed geographic barriers or insurance coverage as a predictor of access to basic and
preventive healthcare (Casey, Thiede Call, & Klingner, 2001; Crump, Gaston, & Fergerson,

1999. Institute of Medicine, 2005. Zhang, Tao, & Irwin, 2000) 'scholars have paid far less

attention to how these barriers influence disparities in access to specialty healthcare services,
although there are reasons to be concerned about inequitable access to them as well (C""”'n
& Wunsch, 2009, Cook et al., 2007. Weissman et al., 2003) These disparities may be

explained partly by geographic distribution of healthcare facilities, limited health insurance
coverage, or provider bias (Armstrong, Micco, Carney, Stopfer, & Pultt, 2005; Suther &
Kiros, 2009). Rural populations face substantial access barriers, including spatial
maldistribution of healthcare facilities; difficulties in recruiting and retaining providers; and
demographic trends that have made rural populations older, culturally and ethnically diverse,
less likely to have health insurance, more likely to have high rates of chronic illness and

disabilities, and have lower levels of educational attainment (Casey et al., 2001. Zhang et al.,
2000)

Barriers in accessing genetic services, in particular, are well documented and may be traced
to many sources (Association of State and Territorial Health Officials, 2012. Hawkins &
Hayden, 2011y The medical genetic workforce (i.e., board-certified physician medical
geneticists and genetic counselors) remains small and unevenly distributed in the United
States, and institutions that provide clinical genetic services remain concentrated in urban
centers or near academic medical centers (Bérnhardt & Pyeritz, 1992. Cooksey et al., 2005y
Financing genetic services is a major challenge in both the public and private sectors.

Reimbursement in private health systems is rarely sufficient to cover the cost of providing
genetic services (McPherson et al., 2008. Secretary’s Advisory Committee on Genetics

Health Society, 2006).

Health disparities among racial and ethnic minorities are especially problematic, for health
services generally but for genetic services in particular. Racial and ethnic minorities may be
less trusting of healthcare providers and institutions in general because of past
discrimination (Forman & Hall, 2009. Gamble, 1993) gyrveys and focus groups studying
perceptions of genetic services, specifically, have shown that African-Americans are less
likely than whites to identify benefits of genetic testing (e.g., will contribute to medical
knowledge, will help my doctor provide better care) and were more likely to express
concerns that genetic testing will contribute to racial discrimination (FUIT, 2002; Peters,
Rose, & Armstrong, 2004y gyrveys of African-American healthcare professionals have
documented similar findings, suggesting that the mistrust of genetics cannot be explained by
differences in educational attainment (Laskey etal., 2003; Powell-Young & Spruill, 2013;
Spruill, Coleman, & Collins-McNeil, 2009y Focys groups studying these ethical concerns
have shown that African-Americans are also more likely than whites to link their concerns to
specific episodes of discrimination or abuse at the hands of the health care system, such as
the Tuskeegee syphilis study or practices of eugenics (Bates, Lynch, Bevan, & Condit,
2005). If healthcare administrators and policymakers do not assess and enhance their
capacities and cooperate to mitigate all of these barriers in access, the potential benefits of
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genetic innovations may not be realized and inequities in access may worsen (Khoury etal.,
2008)

State Health Agencies: Planning and Integration of Comprehensive Health Services

SHAs began operating outreach clinics in the 1970s to ensure that populations that are

medically underserved—because of geographic, financial, or other barriers—would have
access to genetic services (H. Chen & Wertelecki, 1994; Epstein et al., 1975; Lessick &

Townes, 1979. Lowry & Bowen, 1990. Reid et al., 1976. Riccardi, 1976y These satellite

clinics were located in local health departments, tribal health clinics, or private healthcare
facilities, depending on the partnerships that fostered them (Buchanan etal., 2009.
MacDonald et al., 2010y oytreach efforts relied heavily on the clinical expertise of a small
number of clinicians based in academic medical centers. They were funded through multiple
sources: grants from foundations concerned with genetic disease (e.g., March of Dimes),
subsidies by public institutions or academic medical centers where medical geneticists had
home appointments, or state and federal funds (Bernhardt & Pyeritz, 1992. H. Chen &
Wertelecki, 1994y ‘owever, as federal and state public health investments have declined,
competing priorities have driven states to direct funding toward mandated activities and have
eroded support for any type of discretionary activity, such as clinical services for specialty
care (Levi etal., 2007. Turnock & Atchison, 2002y Genetic services are offered in outreach
clinics in many states to this day, although it is very unusual to see them funded exclusively
by a state health agency. They are now more typically supported with modest state support,
and with the lion’s share of funding being supplied by partners in the private sector, either
philanthropic foundations or underwritten by academic medical centers (Genetic Services
Policy Project Final Report 2008).

Numerous planning models guide public health policymakers in their planning and
implementation efforts. Planning models serve a number of functions for an organization.
Their most explicit and visible function is that they specify goals for organizational action
and give guidance on the allocation of resources toward meeting those goals (Fraser, 2012.
Frieden, 2010y They also have important implicit functions. In specifying goals for
organizational action, models reflect choices about what actions are (and are not)
appropriate for an organization. They also reflect embedded institutional logics, or the
“norms, values, and beliefs that structure the cognition of actors in organizations and provide
a collective understanding of how strategic interests and decisions are formulated (Thornton,
2002).” The two planning models that are most relevant to understanding the barriers SHAs

may face in mitigating disparities in access to genetic services are the Maternal and Child
Health Services Pyramid (U.S. Maternal and Child Health Bureau, 2003) and the Core

Public Health Functions (Harrell & Baker, 1994. Institute of Medicine, 1988,

The Health Resources and Services Administration (HRSA) developed the Maternal and
Child Health Services pyramid (hereafter, the MCH pyramid) to identify the needs of
women, children, and families, and to help the agency and its partners orchestrate a suite of
comprehensive health services to meet those needs (U-S- Maternal and Child Health Bureau,
2003). The MCH pyramid identifies four levels of services that must be addressed.
Infrastructure building services such as needs assessment, quality assurance, and program
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evaluation, form the foundation of the pyramid. The next tier is population-based services,
such as newborn screening, lead poisoning prevention programs, and childhood
immunizations. This is followed by enabling services such as transportation, translation, and
case management services that make it possible for patients to utilize healthcare services. At
the top of the pyramid are direct healthcare services (U-S- Maternal and Child Health
Bureau, 2003y HRSA awards grants to states to support many types of maternal and child
health services, most visibly through the Title V program. For more than 75 years, Title V
programs have provided healthcare and supportive services to children with special
healthcare needs, including birth defects or genetic disorders (Fraser, 2012y The genetic
outreach clinic program we describe in this paper was motivated primarily by the MCH
pyramid and funded through Title V.

There are two grounding assumptions implicit in the MCH pyramid. First, comprehensive
and effective MCH healthcare delivery must comprise activities at all four levels. Second,
state and local agencies should seek partnerships to meet these needs (F'aser, 2012) pespite
this gesture toward the importance of comprehensive services, however, the pyramid
prioritizes infrastructure and population-based services as foundational services, on the
assumption that these are likely to reach the greatest number of patients with the fewest
resources. Although the MCH pyramid does allow for the provision of some direct clinical
care services, it is explicit that these services should be “gap filling,” meaning that private
health systems should provide the majority of such services, with the state providing only
minimal support as needed (Fraser, 2012y ‘Notwithstanding the rhetoric about the
importance of partnerships that often appears in supporting documentation from HRSA, the
MCH pyramid does not include partnership development as a prioritized activity.

The Core Public Health Functions model grew out of a 1998 report by the Institute of
Medicine (Institute of Medicine, 1988y The model has three goals: first, to define what
public health is; second, to clarify the essential role of public health services in an overall
comprehensive health system; and third, to make it possible to evaluate public health system
performance in relation to specific health outcomes. The model posits that the three core
functions of public health are: (1) assessment, or the identification of health problems,
assessment of resources available to address them, evaluation of the efficacy of
interventions, and presentation of results to decision makers; (2) assurance, or the provision
of services to meet these policy goals; and (3) policy development, or planning,
prioritization, and allocation of resources (Harrell & Baker, 1994y | inking communities to
care and developing partnerships to promote population-based public health services are key
activities in the assurance function. Consequently, SHAs have a vital role to play in
coordinating healthcare delivery, even if they do not provide it directly (P€rose, Gresenz, &
Ringel, 2011). Efforts to link communities to genetic services are one example of how SHAs

have tried to integrate a specific kind of specialty healthcare service into their Core Public
Health Functions (Beskow, Khoury, Baker, & Thrasher, 2001. Kaye et al., 2001. Wang &

Watts, 2007a).
These models share some common features, especially in their focus on broad-based and

comprehensive activities to promote population health. However, they have some limitations
that could hobble efforts to mitigate disparities in access to specialty healthcare services.
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First, they differ in the degree to which they prioritize partnerships as a means of achieving
these goals. The Core Public Health Functions model identifies partnership development as
an essential activity in the assurance realm. In contrast, the MCH pyramid does not include
partnership development as a prioritized component. This is an important distinction,
because there is rising enthusiasm for public-private partnerships that could mitigate many
types of barriers in accessing health services (Keane & Weerasinghe, 2009, Reich, 2002y
and yet the role that SHAs could play in fostering these partnerships remains
underexamined. Second, both models are silent on the necessity of addressing health
disparities. This is a curious omission, given the protracted nature of health disparities in the

United States, and a decade of attention by policymakers in the public and private sectors
(Committee on Understanding and Eliminating Racial and Ethnic Disparities in Health Care,

2009 Centers for Disease Control and Prevention [CDC], 2011).

Both planning models therefore argue for an integrated approach to comprehensive health
services, but each has some limitations in guiding actual practice for policymakers.
Providing comprehensive, population-based healthcare ultimately requires attention to both
primary and specialty healthcare services, as well as innovative models that encourage
public and private providers to cooperate, while recognizing the different economic,
political, and institutional constraints that these partners face. In this paper, we explore how
policymakers used the MCH pyramid to design a genetic services outreach program, and
identify how the model contributed to difficulties in rallying support and coordinating effort
by public and private partners in meeting the program’s goals.

DATA & METHODS

The Setting

We focused on Wisconsin for four reasons. First, approximately 30% of Wisconsin’s
population is classified as rural and its major metropolitan center, Milwaukee, is a highly
segregated city with high concentrations of poverty (U-S- Census Bureau, 2012) \jjwaukee
consistently ranks last or next-to-last among cities in Wisconsin on many key metrics of
population health: all-cause mortality, infant mortality, self-reported health, and several
important determinants of health (e.g., access to care, substance abuse, childhood lead
poisoning). Reports by the city health department have shown that ZIP codes with high
proportions of poor residents are (a) all clustered in central Milwaukee, and (b) that these
communities have shown much worse health outcomes than wealthier ZIP codes on the
city’s fringes (H--Y- Chen etal., 2013. 2011y Geographic barriers to access and concerns
about racial and ethnic health disparities are therefore prominent in both the city of
Milwaukee and in the state’s historical and contemporary healthcare infrastructure.

These contemporary patterns of health inequalities are an especially cruel irony, given that
between 1930 and 1940, the city won numerous awards as the “healthiest city” in the nation
from professional and civic societies (L€aVitt, 1996y |n her history of public health activism
in Milwaukee, Judith Walzer Leavitt (1996) charts how the city’s health department forged
strategic alliances with private philanthropies and faith-based organizations to deliver a wide
range of public health services. While many of these projects focused on sanitation, food
safety, and halting the spread of infectious diseases such as smallpox, the city’s health
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department also supported a child health and welfare commission that provided
comprehensive preventive care to children in the 14! ward on the city’s far southwest side.
These early successes were eroded over succeeding decades, as the city’s industrial base
declined, white majority populations fled for the surrounding suburbs, and new racial and
ethnic minorities poured into the city during the Great Migration.

In his history of the civil rights movement in Milwaukee, David Jones (2009) 5rqyes that
although northern civil rights activists shared a consciousness of racial politics with activists
in the South, that northern cities had distinct legacies that made organizing there particularly
challenging. Milwaukee exemplifies these barriers. On their face, some of the city’s
traditions should have bolstered civil rights activism, such as the city’s legacy of socialist
politics, the strong presence of the Catholic Church, and the relatively secure right to vote
for African-Americans. However, Jones demonstrates how other aspects of the city’s history
fostered racial discrimination and made civil rights organizing in Milwaukee especially
difficult, such as the presence of white ethnic minorities and spatial patterns of racial
segregation in the city’s inner core. By the 1960s, Milwaukee would become one of the most
volatile and violent Northern centers of the civil rights movement (JON€s, 2009y anq
concerns about race relations and social justice persist there to this day. The combination of
this troubled history of racial politics in Milwaukee and the geographic maldistribution of
healthcare services across rural and urban areas of the state make Wisconsin a good setting
for studying how SHAs try to develop solutions to persistent health inequalities and the
barriers they encounter.

A second reason to study outreach clinic services in Wisconsin is that the vast majority of
Wisconsin residents had health insurance during the period of study, although having
insurance does not necessarily assure coverage for specialty healthcare services (Ofﬁ‘:e of
the Commissioner of Insurance, 2009y Third, despite this high level of formal access, the
state has perennially ranked very low in per capita public health spending (49t among all
U.S. states in 2007-2008; Levi etal., 2010y royrth, since 1979, the Wisconsin Department
of Health Services (DHS) has provided clinical genetic services through a network of
tertiary care medical centers and genetic outreach clinics. In 2001, the state obtained funding
from HRSA to write a comprehensive genetic services plan (Henry, Pauli, & Katcher, 2005y
One of the objectives in that plan concerned community-based access to genetic services:

Outreach activities have been and remain a central part of genetic care in
Wisconsin. Such outreach not only provides services near the communities in
which families live, but also strives to assure equality of access to services and to

function as a ‘safety net’ for families who otherwise would be without this help
(Henry etal., 2005y

Wisconsin thus features a mixture of the opportunities and challenges around access to
specialty services that face the rest of the country, and the SHA has historically taken an
active role in building partnerships to mitigate barriers in access to genetic services.

Since 1979, Wisconsin DHS has subsidized genetic services by using a portion of its Title V
funding to underwrite a network of statewide outreach clinics. From 1979-2005, DHS
awarded the outreach clinics contract to an academic medical center, which dispatched

Adv Med Sociol. Author manuscript; available in PMC 2016 June 06.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Senier et al.

Page 9

providers to run outreach clinics and subcontracted to other health systems that could offer
outreach clinics in specific markets (e.g., Milwaukee). In 2005, DHS awarded the contract to
a private, not-for-profit hospital system based in Milwaukee, which then subcontracted
some outreach clinic activities to the academic medical center. This represented a major shift
in the geographic distribution of outreach clinic services and the populations served. Our
data encompassed both the era when the contract was administered by the academic medical
center, and the period when it was steered by the private health system.

Data Collection and Analysis

This mixed-methods research draws upon quantitative data abstracted from archival records
at the Wisconsin DHS and in-depth interviews with clinicians and policymakers. The genetic
outreach clinics are funded from Wisconsin’s federal Maternal and Child Health Block
Grant (the HRSA Title V grant). The genetic outreach clinics are administered in multi-year
contracts, which require contractors and subcontractors to submit annual reports and
budgets. The archive includes these reports and correspondence dating to 1990, and
correspondence and other documents dating to 1977.

Archival documents contain aggregate information about services provided and the
populations served through the outreach clinics, including the number screened, counseled,
and referred for additional care. Reporting methods used in the annual reports changed
during the period of follow up. For instance, the academic medical center consistently
reported the number of families served annually in each clinic and reported individuals
served in some years, while the private hospital system consistently reported individuals
served annually by clinic and reported families served in some years. These variations in
reporting may have been in response to instructions from state officials. We were therefore
able to chart trends in utilization but were unable to directly compare characteristics of
patients served over time. In this paper, we report the number of individuals served, either as
documented by the contractors or imputed based on the number of families served.

Archival documents include aggregate demographic information on patients served by the
genetic outreach clinics, although in a format that varied over time. The private health
system reported aggregate race and ethnicity data for individual patients served in their
outreach clinics beginning in late 1997, and for all patients served after they assumed
responsibility for the contract in 2005. Demographic attributes reported by the academic
medical center varied, but corresponded with the private hospital system’s reports from
2003-2004 and 2009-2010. Thus, there were two two-year periods of consistent
demographic data reporting, one before and one after the contracting change that
redistributed clinic locations. We abstracted these data from the annual reports filed to DHS
and used them to chart utilization trends by clinic, services provided in the clinics, and other
demographic characteristics (age, gender, income, and family size). We also examined
healthcare status of the patients seen in outreach clinics (health insurance and dental
insurance status, regular source of primary care; data not shown).

To determine whether the outreach clinics mitigated maldistribution of genetic services, we
mapped the location of outreach clinics in 2004 and 2006, i.e., just before and just after the
contract management changed and clinic locations were redistributed. We compared clinic
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location to county-level data on population density and minority population drawn from the
2000 U.S. Census. We plotted location of outreach clinics relative to the number of persons
per square mile by county and to the number of minority persons per county. Minority status
was defined as all non-white or Hispanic persons. We measured minority population at the
county level in absolute numbers rather than percentages because some northern Wisconsin
counties have high proportions of minority residents but small total populations. Using
absolute number of minority population produced a more reliable estimate of their statewide
distribution.

We conducted 35 confidential semi-structured interviews with healthcare providers and
policymakers who were instrumental in founding, operating, or administering Wisconsin’s
genetic outreach clinics. We sampled purposively, to ensure that we elicited the perspectives
of a range of stakeholders involved with this program: authors of the state’s 2001 Genetic
Services Plan, current members of the state’s Genetic Advisory Council, clinicians who
provide care at outreach clinics, and clinicians who refer patients to them. Interviewees
included genetic counselors, physician medical geneticists, other physicians, consumer
advocates, personnel from state and local health agencies, and medical directors of
healthcare organizations and clinical laboratories.

Interview questions probed about the origins of the outreach clinics, operational barriers, the
goals of the 2001 Genetic Services Plan, the role of the state’s Genetic Advisory Council,
and how the outreach clinics related to other objectives in the Genetic Services Plan.
Interviews ranged from 60-90 minutes and were recorded and transcribed for analysis with
participant consent. The University of Wisconsin-Madison Education and Social/Behavioral
Science Institutional Review Board approved the study protocol.

Data were analyzed with QSR NVivo, a software package that facilitates analysis of
qualitative data. Coding began with a pre-established set of codes drawn from themes in the
interview guide. This set of codes was augmented with important themes introduced by the
interviewees. The authors wrote analytical memos on emerging analytical categories and
compared codes within and between interviews using the constant comparative method
(Glaser & Strauss, 1965; Lincoln & Guba, 1985y ynreferenced quotations are drawn
verbatim from interview transcripts.

Figure 1 shows Wisconsin’s annual budget for maternal and child health services, including
the portion earmarked for statewide genetic services, from 1989-2011. Other programs that
received maternal and child health funding included a Family Planning and Reproductive
Health Council, an infant death center, prenatal care coordination, and regional centers for
children and youth with special healthcare needs. The genetic services portion funded the
outreach clinics and some educational activities, although the bulk of those funds supported
the outreach clinics. Between 2003 and 2011, the total Title V block grant declined by about
10% (from $11.6M to $10.5M). The genetic services portion declined disproportionately,
however, from $330,000 to $165,000 (i.e., a cut of almost 50%). This underscores the
intense competition for block grant funding, and illustrates that discretionary programs like
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the outreach clinics often must bear heavier cuts than programs that are federally or state
mandated.

Outreach Clinics: Services Provided and Utilization Trends

Outreach clinics provided screening, counseling and referral services to patients. More than
90% of patients received both screening and counseling, and approximately 35% of patients
received referrals for follow-up specialty care. These proportions were consistent over time
and did not vary depending on which organization oversaw the contract or the geographic
distribution of outreach clinics (data not shown).

Figure 2 shows the number of clinics held and patients seen from 1991-2010 for each type
of contractor—the academic medical center and the private, not-for-profit hospital system.
The private hospital system joined the network as a subcontractor in 1997 and became the
lead contractor in 2005. Prior to 2005, clinicians ran approximately 20-40 clinics per year,
serving approximately 600750 patients per year. After 2005, the number of annual clinics
and the number of patients seen by the private medical center increased. However, the
overall number of patients seen system-wide declined substantially, which resulted in much
lower productivity per clinic. Significant operational changes (especially at the academic
medical center), the closure or relocation of clinics, and reductions in state funding all
contributed to this dramatic decline.

Geographic Distribution of Clinics

Figures 3 and 4 show the locations of genetic outreach clinics in 2004, when the outreach
clinics were managed by the academic medical center, and 2006, when they were managed
by the private health system, relative to population density (panels 3a and 3b) and minority
population density (panels 4a and 4b). They also show locations of hospitals that offer
genetic services on site. After the contract shift in 2005, the outreach clinics were relocated
to regions of the state with higher concentrations of minority populations.

Motivations for Locating Outreach Clinics

Our interviews revealed that original clinic locations were not based on a population-level
analysis of statewide need, but primarily on anecdotally assessed local demand or the
assumptions of state health officials about regional variations in need. This is one of the
most significant ways that the program’s implementation diverged from the principles of the
MCH pyramid. The foundation of the pyramid is infrastructure-building services, including
needs assessment activities. In the original design of the program, administrators never
surveyed the state’s population to assess demand for genetic services, nor did they
systematically evaluate utilization trends as the program matured. We found no evidence that
they estimated the incidence of genetic disorders in the population and attempted to predict
their geographic distribution statewide. Nor did we find any evidence that they assessed
unmet need by surveying wait times in scheduling visits with a geneticist or genetic
counselor, or delays in obtaining follow-up care. In the program’s early days, personal
connections, local champions, and logistics led clinics to be placed in communities that
advocated most vigorously for them. After the 2005 contract shift, state officials hoped to
regionalize outreach clinic services to better meet the needs of vulnerable populations,
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especially racial and ethnic minorities. This change was undertaken in response to
widespread concern among public health practitioners about health disparities, but was not
motivated by systematic, empirical evidence of unmet demand in the state’s urban centers.
Although program planners viewed the outreach clinics as an activity that was motivated by
one of the elements of their planning model (i.e., a type of direct clinical care given space at
the top of the MCH pyramid), they did not link that program element to the needs
assessment element at the base of the pyramid. Therefore, the application of a conceptual
model that specifies and prioritizes certain activities does not necessarily require program
planners to coordinate constituent elements of the program within the model.

In the earliest days of the program, the main factor motivating clinic placement was the
presence of a local champion: a vocal primary care provider, nurse, or genetic counselor who
recognized unmet need in their community. As one of the of the program’s early architects
told us:

A lot of the early clinics were because there was one person [there] who was gung
ho. ... In ‘82 we began in [city] because [name], who was our pediatric neurologist
there, said “We really have to have genetics. This is awful. | keep seeing kids who
have genetic problems.” ... So it wasn’t that there was a map on the wall. It was
who wanted it. We had to have [a] local contact.

Operational logistics were a second key concern in situating outreach clinics. As one
clinician noted, “you have to pick a place where somebody is willing to let you have five
clinic rooms for a day and office space and a computer.” In practice, this meant that certain
kinds of local champions were more effective in seeking outreach services. One of the
program’s early designers noted that the most persuasive local champion was “a local
physician, because that just smooths the way a whole lot better.” Local physicians, as
opposed to social workers, nurses, or genetic counselors, were better able to back up a
request for specialty consults with resources.

Without a systematic, population-based analysis of the need for genetic services, however, it
became difficult to judge whether the clinics were truly meeting demand. As Figure 1
demonstrates, the allocation of Title V funds dedicated to genetic services declined
dramatically after 2003. A state administrator noted that, “We have so much to do with so
little money. Basically over time, what we’ve learned is we need to put our money [where]
we can get the most done with the least amount of funds.” This led to a tension between
clinicians who served these clinics (or others who benefitted from having them in their
communities) and program planners. Several clinicians reported to us that they wanted to see
an increase in outreach clinic capacity. State planners, on the other hand, were skeptical
about whether this would serve more patients:

It’s a question of whether we’ve really maximized what we can do in outreach. And
that’s a hard thing to judge...If we doubled the number of clinics at [certain
locations], you know whether we’d be able to fill them with local referrals...it’s
hard to judge whether if we doubled everything—we’d probably eventually fill
them.
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This quote demonstrates uncertainty about the nature and extent of the demand for genetic
services, and emphasizes the difficulty of planning outreach clinic activities without a
systematic assessment of unmet need.

Clinic Locations: Serving Vulnerable Communities

When the academic medical center held the contract for the provision of outreach clinics,
state planners were chiefly concerned with rural health disparities, and wanted to facilitate
access to genetic services in rural communities in northern Wisconsin. One asserted, “[the
grant] had primarily been used to provide services in a variety of communities in the state
that had no genetic services,” because, as another described, “[people who live in] the upper
tier of the state [have] to travel five plus hours to get to a center where they can access
services.” Distance is a major barrier limiting utilization, especially for people who are
disabled or who have a child with a genetic condition that limits their mobility (Hawkins &
Hayden, 2011y one provider said, “There are some folks who lack the organization, the
money, or the car to drive [five hours]. It’s just beyond them. They’re not going to be able to
do that.” Over time, however, decreased advocacy from local champions in those rural
communities (due to retirement or lack of support for participation in unpaid advisory
activities) reduced pressure to keep outreach clinics at rural sites.

Moreover, by the early 2000s, the national dialogue about health disparities had turned to
access barriers among racial and ethnic minorities (Committee on Understanding and
Eliminating Racial and Ethnic Disparities in Health Care, 2009. Kaye et al., 2007 |,
Wisconsin, this focused attention on the city of Milwaukee. As the state’s largest population
center, Milwaukee attracts significant attention for its well-documented health disparities.
Program planners decided to close some genetic outreach clinics in northern Wisconsin and
expand services in southeastern Wisconsin, but this decision was based on general
discussion of health disparities, not based on any systematic assessment of demand for
genetic services in Milwaukee. As one program planner said, “we were really trying to get
services to the African-American community that show great disparities in health compared
to the other racial and ethnic populations in Wisconsin.”

To determine whether the outreach clinics were meeting the stated goal of improving access
to care among underserved populations, we compared the racial distribution of outreach
clinic patients to the racial and ethnic distribution of the Wisconsin population, under the
different contracting arrangements (Figures 5 and 6). While the Wisconsin population as a
whole is predominantly white, Figure 5 shows that black patients were under-represented in
outreach clinics. This remained true even after 2005, when the clinic locations were shifted
to a region of the state where more black patients lived. In contrast, as Figure 6 shows, the
relocated outreach clinics seemed to improve their capacity to serve Latino communities.

Outreach clinic staff and program administrators acknowledged these difficulties in reaching
out to African-American neighborhoods:

When they tried to do it in the northern part of Milwaukee, they hit a lot of
difficulty. And they didn’t have a lot of support from the site that they used. So as a
result, they didn’t serve too many people in that area. And that’s been a long history
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in Milwaukee of people wanting to do good for the underserved population, but
because for one reason or another, it was easier to work with the community health
center on the south side [a predominantly Latino community]. A lot of the services
were provided there, rather than on the north side where the African American
population was.

This example demonstrates that local champions can be critically important to the success of
outreach clinics, even if they are not initiating the demand for services. Because local
champions articulated the demand for these services, these partnerships had little strategic
direction from the program’s architects, and only a tenuous connection to statewide demand
for genetic services. As noted, the rhetoric surrounding the MCH pyramid lauds the
formation of partnerships as an unquestionable necessity, but the model itself gives planners
little support or direction in thinking about how to cultivate partnerships strategically, to
address gaps in services that have been systematically and empirically documented.

Economic Drivers in Outreach Clinic Activities

Healthcare, healthcare markets, and public health systems have changed dramatically in the
two decades since the outreach clinic program was designed. Public health agencies have
faced increasing pressure to accomplish more with less and less resources (L€Vi et al., 2007.
Turnock & Atchison, 2002y \wjisconsin is an especially acute example of this trend, and the
state has ranked at or near the bottom of per-capita public health spending over the past
decade (L8Vi etal,, 2010y At the same time, however, public and private not-for-profit
health systems have placed greater and greater emphasis on efficiency and quality, and
clinicians in both settings have faced escalating expectations for productivity. Our interviews
show that all partners involved in the outreach clinic program—state planners, and clinicians
in both the academic medical center and the private not-for-profit health system—were
caught up in these economic pressures.

As a labor-intensive, cognitive specialty, medical genetics generates relatively little income.
A thorough work-up for a patient with a suspected genetic dysmorphology can take several
hours, and reimbursements from public or private health insurance plans rarely cover the full
cost (Secretary’s Advisory Committee on Genetics Health Society, 2006)_ The clinicians we
interviewed recognized that they were able to participate in outreach clinic activity in part
because of the university’s public service commitment, often described as “the Wisconsin
Idea.” This ‘idea,” which dates back to the early 20t century and Wisconsin’s progressive
tradition, makes public service to the state a core mission of the university (Stark, 1996). As
one early participant said:

We did this under our salaries here from the [university] ... And | would always
take a genetic counselor, meaning a staff person, students, and it was teaching
medical students if they were interested. So it was always teaching, research,
service, all in one. ... We were so, in that respect, naive also. We had salaries. So
we did what we did. ... So they would say okay, if we bring a family to you, what
does all this cost? And | would say, nothing. Because we had our salaries. | mean it
was ideal and stupid, but there was money in those days.
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Clinicians who worked in the private healthcare system that now oversees the outreach
clinics reported an entirely different philosophy. One physician said that his hospital
administrator accepts only two rationales for non-remunerative services like genetics, “[he]
tells me, ‘you either gotta make me rich or make me famous.” ” Consequently, the outreach
clinic activities are now directed more firmly toward capturing downstream revenue.
Previous research has shown that, although medical genetic services often lose money for
health systems, if they identify patients who require further specialist services (e.g.,
cardiology, neurology), they could generate significant downstream revenue (HO’ 2004).
However, one genetic counselor argued that credit for generating downstream profit was
rarely, if ever, credited back to medical genetics:

Once we can make a diagnosis, we can personalize that patient’s medical care by
knowing what their diagnosis is and get them the right care, and they end up getting
a lot of expensive stuff throughout our system in specialty care that maybe brings in
money for the institution as a whole. But our medical genetics department isn’t the
one doing those procedures. And they don’t track who referred for it. They track
who is doing it, what services are actually being offered. So radiology is a
department that brings in money because procedures cost money. It’s expensive
equipment. And it’s a valuable ‘service’. So when it comes to budget time, it looks
like they’re in the green. So when they want new staff and new support, it’s easy for
them to argue to their administration, they need this.

The invisibility of downstream revenue makes it difficult for some institutions to justify
expanding genetic services. While many clinicians have resigned themselves to economic
realities of healthcare financing, some are uncomfortable with this shift.

Moreover, providers in the academic medical center reported that they believe the
university’s commitment to the Wisconsin Idea has weakened over time, by aligning its
goals (especially the university’s medical center) more closely with those of the private
sector. Administrators in the university hospital have increased pressure for productivity on
providers, subjecting providers to the same market pressures that have led private sector
hospitals to chase downstream revenue. An academic clinician who provides care in genetic
outreach clinics said:

We were [originally] very intent on having these things be community based.
Who’s here who can provide these services that your child needs? Or what’s the
easiest, least inconvenient place we can send you to where you can get those?
Whereas now when ... | go to [an outreach clinic], the understanding is, when kids
need to see a cardiologist, they’re going to see one of ours.

Later in the interview, this clinician mused, “Our hospital’s outreach focus is becoming
more and more concentrated on strategic partnerships. The emphasis is becoming more and
more on what are we going to get out of this relationship instead of how can we best serve
the people in the state of Wisconsin.”

State administrators believed the potential for downstream revenue should motivate hospital
administrators to participate in outreach clinic activities. As one of the state planners said:
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Although the geneticists themselves may not make money for the center, certainly
if the people need referral for diagnostic studies, like MRIs or bone scans, or
treatment, including surgery or medical treatment, then the center has an
opportunity to make that into a profitable situation. So we’re thinking that it’s
really up to the geneticists locally to sell this to their institutions, to sell their
services.

In an environment where state and federal resources are shrinking, state planners are
pressured to maximize every dollar they spend, eroding state support for discretionary
activities like specialty outreach clinics. Accordingly, they have increasingly high
expectations that academic and private healthcare systems will take on responsibilities for
subsidizing genetic services, freeing up state program dollars for system building activities
and program evaluation. As one state planner said:

What we’d like to see is that our money would provide the sort of grease or
lubrication to make these services work but that the reimbursement really should
come from insurance, or Medicaid, or national healthcare system of some sort, or
from the institutions themselves. And 1’m not sure exactly how that could be
desirable for them if they’re not making money from it. But it doesn’t give us a
chance to use our money to really get massive change. We’re affecting, | think, very
few people the way we’re using the money.

These assumptions, however, may conflict with the focus that healthcare institutions of all
kinds are taking on the bottom line, and accounting practices that render invisible the
benefits generated by smaller specialties, such as downstream revenue. Because the MCH
pyramid ignores partnership formation, it is not especially well suited to considering how
broader environmental change may affect the ability and willingness of partners to
cooperate.

Recent expansions in genetic knowledge have increased pressure on healthcare professionals
and healthcare institutions to provide genetic services, but as with other healthcare services,
there are a host of barriers in expanding access. This close examination of one state’s
attempts to improve access through state-supported outreach clinics has identified a number
of common barriers. First, SHASs are subject to a variety of state and federal mandates to
support certain public health programs and activities (e.g., family planning services, disease
surveillance programs), which limit their ability to support discretionary programs. Second,
expertise in healthcare specialties like genetics may be concentrated in academic medical
centers and private health systems, where administrators and providers are increasingly
subject to market-driven dynamics to maximize profit. Although genetic providers may
identify patients who will require subsequent follow up and specialty care, cost accounting
systems often make those contributions to the overall bottom line invisible.

Most importantly, our findings show that the way state agencies and healthcare institutions
respond to these budgetary pressures and market dynamics can have a substantial impact on
the number of people and the populations served by an outreach clinic program. In an era
when expectations about the clinical relevance of genetics to general population health were
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expanding, the resources that officials could devote to outreach clinic activities were
contracting. Our quantitative data and our interviews show that the program did not grow or
evolve to accommaodate the partners’ changing institutional capacity to support
nonremunerative services. This illustrates how shifting organizational contexts, changing
market dynamics, and motivations influence the formation of partnerships, shape their
trajectories, and threaten their longevity.

The interview data shed light on the shortcomings of the planning models used by program
planners. As we noted previously, this program was motivated primarily by the MCH
pyramid. We have little evidence, however, to show that the program’s architects actually
relied on the insights or principles of the MCH pyramid in developing the program. They did
not survey the population to identify regions in the state with high demand or unmet need,
and they did not systematically survey utilization trends over time to assess program
performance. Our findings show that they made some assumptions about the desirability of
public-private partnerships, but we also found that they were not able to think strategically
about how to cultivate partnerships to best meet the unmet needs of the population, or how
to form partnerships that would protect the interests of the participating stakeholders.

This shortcoming was most visible in the Milwaukee outreach clinics. By reassigning clinic
locations, the program improved outreach to Latino communities, but they did not enjoy the
same success in reaching African-American communities. This phenomenon could possibly
reflect the mistrust that African-Americans hold toward healthcare institutions general, or
toward genetic services specifically (Bates etal., 2005; Furr, 2002; Peters et al., 2004), but it
probably also reflects the city’s specific and highly problematic history of race relations.
Despite intense activism for civil rights and social justice throughout the 1960s, the city
remains beleaguered by racial strife. Black political participation and voter turnout remain
low, the city is one of the most heavily segregated in the US, and even throughout the
economic boom of the 1990s, the city’s African-American neighborhoods were rife with
crime, poverty, and unemployment (?0N€s, 2009) \whatever the specific reasons for the low
turnout of African-Americans at Milwaukee’s clinics, the geographic redistribution of clinics
came at a cost of greatly curtailed access to genetic services in rural communities. Taken
together, these changes dramatically reduced the overall number of patients served. This
suggests that in order to successfully mitigate access barriers, outreach clinic programs need
to be designed not only in consideration of population-based data on unmet need, and in
cooperation with trusted partners who are able to make programs locally successful.

Although some thought leaders in public health genomics have argued that the Core Public
Health Functions model is useful for guiding the integration of genetics into state public
health programs (Beskow et al., 2001. Wang & Watts, 20072y it js not clear that the Core
Functions model would have performed any better in averting the difficulties the Wisconsin
program administrators encountered. In the course of doing this research, we asked the
program administrators about their exclusive reliance on the MCH pyramid, and whether
they thought the Core Public Health Functions model would give them more flexibility.
They believed quite firmly that because the genomics activities were funded through the
Title V block grant, they needed to hew to the MCH pyramid, and furthermore, that the
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source of their funding restricted their ability to spend funds on clinical services that would
benefit adults. One of them said,

[Respondent]: Yeah but the focus is maternal and child. Because we have MCH
priorities in the contract language as well. So it is maternal and child health
focused. But yeah, it is kind of this [pause] challenge or | don’t know what exactly
it would be. 1t’s kind of how things were set up compared to where things are now.
It’s slightly different.

[Interviewer]: So that scares you off a little bit from doing too much adult stuff?

[Respondent]: Not necessarily. We can’t do certain objectives within the MCH
contract. We’ve considered some in the past but have decided not to pursue them in
that way. But I’m often trying to do them under my other duties versus putting them
in the contract. Because we have to report our activities back to the feds. So. We
always need to point out how it’s impacting mothers and children.

In any case, neither model specifically offers any mandate to address disparities in access—
geographic or sociodemographic. And while the Core Functions model does include
partnership development as an activity (in the Policy Development realm), it does not
counsel policymakers on how to develop partnerships that are sensitive to the changing
financial and institutional demands that their partners face. Over the past five years, some
policymakers within HRSA have proposed revisiting the MCH pyramid to incorporate a life-
course perspective or to address social and environmental determinants of health (Fine &
Kotelchuck, 2010. Fine, Kotelchuck, Adess, & Pies, 2009. Fraser, 2012)_ In some respects,
these proposals may be an improvement. Life course theory stresses how adverse events in
childhood and early adolescence (such as poverty, economic inequality, and health
disparities) have continued negative impacts well into adulthood (Fine etal., 2009. Fine &
Kotelchuck, 2010. Fraser, 2012. Luetal., 2010). But this ongoing dialogue is in its infancy,
and it is not clear how it will change the models that guide program planning at HRSA or the
way Title V grant dollars are spent at the state level.

These shortcomings of planning models can be more widely appreciated when we examine
genetic outreach clinic activities in other states, and how variably states apply them. As
noted in the introduction, many SHAs developed outreach clinic programs in the 1970s, and,
like Wisconsin, some states continue those activities to this day. These clinics are typically
supported by a mix of federal grants, state funds, service fees, or private sources (Genetic
Services Policy Project Final Report 2008). Washington State, for example, has a network
of 15 genetic outreach clinics, 7 of which are state supported. A study of utilization trends at
these clinics found that demand escalated significantly between 1995-2004, with growth
being highest among patients 35 and older (Wang & Watts, 20070y 1, 2009, lowa passed
legislation that established a Regional Genetic Consultation Service (RGCS; lowa Admin.
Code r. 641-4.5/136A 2009). The RGCS subcontracts with the University of lowa to provide
genetic counseling and comprehensive genetic services to individuals and families in the
state of lowa. Where possible, services are billed to a patient’s insurance, but if the patient is
uninsured or if the insurance is inadequate, dedicated state funding fills the gap. In 2012, the

RCGS provided services to some 585 patients, approximately 15% of who were over aged
20 (“Regional Genetic Consultation Service Annual Report, 2012,” 2013)_ But lowa is fairly
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unusual in this respect—Ilike Wisconsin, most SHAs are increasingly relying on outreach
activities provided by academic medical centers, while still providing some gap-filling
services in locations that remain underserved. The state genetics plan for Tennessee serves
as a good example of this. Clinical genetic services are available at the three academic
medical centers in the state (at Vanderbilt University, the University of Tennessee at
Knoxville, and the University of Tennessee at Memphis) all of which provide on-site
services, but which also offer outreach clinic services at satellite locations around the state.
In addition to this network of clinics, the state funds a Sickle Cell clinic at Meharry Medical
College, in Nashville ( 7ennesee Genetics Plan, 2003).

When we look at other types of outreach clinic activities funded through Title V funds,
however, we see important contradictions in how the MCH pyramid is applied. For example,
Kentucky supports a system of outreach clinics for its Children and Youth with Special
Health Care Needs program (CYSHCN), but identifies these clinics as an “infrastructure
building” activity, not as direct clinical care (7itle V MCH Block Grant Five-Year Needs
Assessment 2010). This suggests that program planners have at least some discretion in
determining which tier of the pyramid to classify program activities. While this may give the
states some flexibility to tailor Title V activities according to the needs of their populations,
it raises some question about the universality or applicability of the MCH pyramid as a
planning model. Moreover, the documented increases in demand for genetic services among
adults at these state-supported clinics lends further evidence to the assertion that genetics
will become increasingly relevant in regular medical care, and yet the MCH pyramid does
not accommodate programming oriented to adult populations.

The mixed methods design is a key strength of this study. Our quantitative data shows how
changes in financing and clinic locations influenced the number of people served and the
populations served. We were, however, limited in our ability to report more precisely the
characteristics of the patients and communities benefiting from these outreach clinic
activities. Future research should draw upon individual-level patient data to simultaneously
control for factors that are hypothesized to limit access to services (e.g., race, income, health
insurance status).

State health officials are potentially in a position to mitigate barriers in access to specialty
healthcare services such as genetic services. They might do so through developing
partnerships to meet some of these needs or they might provide gap-filling clinical services
where needed. However, the institutional landscapes and rewards surrounding potential
partners motivate or limit their ability to participate in programs to subsidize care for
vulnerable populations. Public health policymakers hoping to build public-private
partnerships need to pay close attention the changes in these landscapes. These findings also
emphasize the importance of choosing partners who are highly trusted in the communities
they serve, especially if those communities have been marginalized historically. Not all
partnerships are created equal. Enhancing access to specialty healthcare services is both a
legitimate function of state health agencies and crucially important in ensuring that the
genetic innovations do not exacerbate current health inequalities.
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Figure 1.

Wisconsin Genetic Services Funding as a Portion of Maternal and Child Health Funding,
1989-2011

Note: The upper panel shows Wisconsin’s Maternal and Child Health budget by calendar
year, omitting unspent funds. The lower panel shows the genetic services portion by
calendar year.
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Figure2.
Wisconsin Genetic Services Network Clinics Held and Patients Seen by Health System,

1991-2010

Note: Patients seen are plotted on the left vertical axis; clinics held are plotted on the right
vertical axis. The vertical dotted line shows the change in lead contractor in July 2005. Data
were reported by contract period, and contract periods are inconsistent. Academic Medical
Center patients seen from 1/00—6/05 converts the reported number of families seen to
individuals based on the rate of 2.67 individuals per family, which was extrapolated from the
previous nine years, in which both individuals and families were reported.
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Figure 3a and 3b: Wisconsin Genetic Outreach Clinics and Permanent Genetic Service
Providers, With Population Density by County, 2004 and 2006
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Figure 4a and 4b: Wisconsin Genetic Outreach Clinics and Permanent Genetic Service

Providers, With Minority Population Density by County, 2004 and 2006
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Figureb.
Racial composition of outreach clinic patients vs. Wisconsin population.
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Figure®6.

Ethnic composition of outreach clinic patients vs. Wisconsin population.
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