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The Role of Genetics in the Provision of Essential 
Public Health Services

| Grace Wang, MPH, and Carolyn Watts, PhDStates include genetics
services among their public
health programs, but budget
shortfalls raise the question,
is genetics an essential part
of public health? We used
the Essential Services of Pub-
lic Health consensus state-
ment and data from state ge-
netics plans to analyze
states’ public health genetics
programs. 

Public health genetics pro-
grams fulfill public health
obligations: birth defects sur-
veillance and prevention pro-
grams protect against envi-
ronmental hazards, newborn
screening programs prevent
injuries, and clinical genetics
programs ensure the quality
and accessibility of health
services. These programs
fulfill obligations by provid-
ing 4 essential public health
services, and they could di-
rect future efforts toward pri-
vacy policies, research on
communications, and rigor-
ous evaluations. (Am J Public
Health. 2007;97:620–625. doi:
10.2105/AJPH.2006.087791)

IN 2000, THE WHITE HOUSE
declared that the sequencing of
the human genome, a 13-year
effort, was an achievement lead-
ing to “new ways to prevent, di-
agnose, treat and cure disease.”1

Since that time, the media have
continued to fuel public interest
in genomics research with head-
lines about creating designer ba-
bies and cracking the code of
life.2,3 Whereas the goals of the
US National Human Genome
Research Institute are more lim-
ited than those of the White
House, the institute has also
communicated an ambitious vi-
sion, “to improve human health
and well-being.”4(p836)

Certain genetics services, most
particularly newborn screening
and other maternal and child
health services, have been part
of state public health programs
for several decades.5–7 As these
activities have expanded, re-
searchers and policymakers have
weighed in with their views on
how genetics might be incorpo-
rated more broadly into the pub-
lic health infrastructure.8,9

Over the same period that
states were expanding genetics
services, however, states experi-
enced combined budget deficits
of almost $80 billion.10 Although
conditions are improving, spend-
ing pressures for public program-
ming continue. Shortages may
compel states to respond to the
“persistent critique of public
health. . .that the field has
strayed beyond its natural
boundaries”11(p1055) by only en-
gaging in core activities such as
infectious disease surveillance or

immunizations. The competition
for scarce resources raises the
question, is genetics an essential
part of public health?

We used the Essential Services
of Public Health consensus state-
ment as a benchmark to answer
this question. Using information
from 19 state genetics plans, we
describe the range of public
health genetics programs and dis-
cuss how they fit within this pub-
lic health rubric. Our description
serves to illuminate the breadth
of genetics programs and the
contribution of genetics programs
to the goals of public health. Fi-
nally, we offer perspectives on
how public health genetics pro-
grams can incorporate the essen-
tial services missing from current
state activities.

METHODS

We used the Essential Services
of Public Health consensus state-
ment to examine public health
genetics programs described by
19 state genetics plans. “The con-
sensus statement sets forth a
definition intended to: (1) explain
what public health is; (2) clarify
the essential role of public health
in the overall health system; and
(3) provide accountability by link-
ing public health performance to
health outcomes.”12 Work group
members who developed the
public health obligations and
essential services described in the
consensus statement represented
federal government agencies, na-
tional associations, and nonprofit
organizations. Multiple govern-
ment agency heads and national

public health organizations have
adopted the consensus statement.
We compare public health genet-
ics programs to this standard defi-
nition and use examples to de-
scribe how programs align with
this standard.

State genetics plans provide
data and formal documentation
about the content, administra-
tion, and financing of public
health genetics programs. Each
of the 19 states devised its own
process for assessing public
health genetics program needs
and determining the program
priorities that were communi-
cated in the state plans. To re-
flect the most current informa-
tion, we included in our analysis
all plans that were available to
the public and completed be-
tween 2000 and 2005. Of the
50 states and the District of Co-
lumbia, 22 states had genetics
plans. We omitted 3 state plans
from review: Hawaii’s full plan
was not publicly available,
Ohio’s plan had not been up-
dated since 1998, and Virginia’s
plan was in development. Our
review included plans from
Alaska, Arizona, Colorado,
Connecticut, Iowa, Indiana,
Michigan, Mississippi, Missouri,
Nebraska, North Carolina, Okla-
homa, Oregon, Rhode Island,
Tennessee, Texas, Utah, Wash-
ington, and Wisconsin.13–31

OBLIGATIONS OF PUBLIC
HEALTH GENETICS
PROGRAMS

We focused our analysis on
the 3 public health genetics
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BThe Purpose of Public Health

The fundamental obligation of agencies responsible for 
population-based health is to:
• Prevent epidemics and the spread of disease
• Protect against environmental hazards
• Prevent injuries
• Promote and encourage healthy behaviors and mental

health
• Respond to disasters and assist communities in recovery
• Ensure the quality and accessibility of health services

Source. Harrell and Baker.12

programs most commonly identi-
fied by state plans: birth defects
surveillance and prevention pro-
grams, newborn screening (NBS)
programs, and clinical genetics
programs. In reviewing the 19
state genetics plans, we deter-
mined whether their programs
and activities met 3 of the 6 pub-
lic health obligations as outlined
in the Essential Services of Public
Health consensus statement12

(see the box on this page): birth
defects surveillance and preven-
tion programs “protect against
environmental hazards,” NBS
programs “prevent injuries,” and
clinical genetics service programs
“assure the quality and accessibil-
ity of health services.”

Protect Against
Environmental Hazards

Birth defects surveillance and
prevention programs protect
against environmental hazards by
diagnosing and investigating
health problems and health haz-
ards in the community. Birth de-
fects surveillance involves epi-
demiological research and the
monitoring of genetic and envi-
ronmental factors associated with
birth defects and genetic dis-
orders. Passive surveillance sys-
tems (those that rely on partici-
pant reporting) in Connecticut,
Indiana, and Michigan as well as
the active systems (those that in-
volve direct solicitation of data) in

Iowa and North Carolina use
multiple sources of case identifi-
cation.16–19,23 For example, North
Carolina’s and Michigan’s moni-
toring programs link vital records,
hospital data, and claims files.19,23

Because some birth defects
have multifactorial etiologies that
are both genetic and environmen-
tal in nature, public health genet-
ics programs sponsor teratogen in-
formation services. These services
aim to educate the workforce and
the public about environmental
hazards that affect pregnancy and
breastfeeding, such as medica-
tions, infectious diseases, sub-
stance abuse, and occupational
and environmental exposures.

Prevent Injury
State genetics plans indicate

that all 19 states conduct NBS, a
service intended to prevent in-
jury. NBS prevents injury to the
physiology and development of
children through early detection
of genetic and metabolic dis-
orders. Identifying children who
test positive for genetic and meta-
bolic disorders is intended to fa-
cilitate early treatment that pre-
vents development of negative
and irreversible health outcomes.

States have developed systems
to mitigate the repercussions of
conditions detected by NBS. NBS
programs link families of infants
whose screening results are ab-
normal to health services by

overseeing confirmation testing
and notifying providers and
families of results. In Colorado,
Connecticut, Missouri, Oregon,
and Tennessee, case managers
identify positive screens and re-
port confirmed cases to primary
care providers, often with referral
to specialty clinics.15,16,21,25,27 In
addition to providing basic confir-
mation and referral, genetic
counselors in the North Carolina
Genetics Health Care Unit act as
liaisons between regional medical
genetic centers and the local com-
munity to coordinate insurance
and financial services, nutrition
counseling, and referrals to early
childhood programs.23 In Texas,
the NBS program staff contacts
the health care providers and
guardians of infants with con-
firmed diagnoses to update an
NBS registry to facilitate follow-
up and health status monitoring.28

Ensure Health Service
Quality and Accessibility

Clinical genetic service pro-
grams ensure the quality and ac-
cessibility of health services with
diagnostic evaluations and confir-
matory testing, counseling, case
management, consultation, refer-
ral, and treatment programs for
both children and adults with ge-
netic and inherited disorders. An
important mechanism for delivery
of clinical genetic services is part-
nership between universities and
government programs, such as
federal–state match programs for
children with special health care
needs. State programs contract
with universities to administer
specialty genetics clinics. By part-
nering with universities, state-sup-
ported clinics can provide access
to board-certified medical geneti-
cists, biochemical geneticists, and
other subspecialty providers.
Alaska, Arizona, Connecticut,
Iowa, Mississippi, Missouri,

Nebraska, Tennessee, Utah,
Washington, and Wisconsin all
have university-based centers that
receive state support and offer ser-
vices to pediatric and adult popu-
lations with genetic and metabolic
disorders.13,14,16,18,20–22,27,29–31

States administer outreach
specialty genetics clinics to assure
entry for families in geographi-
cally remote areas into systems of
clinical care. Clinics for genetic
disorders such as cystic fibrosis,
blood disorders, and metabolic
disorders are often organized
within academic centers that send
genetic teams to more remote
areas to provide services, as in
Arizona, Missouri, Nebraska, and
Oregon.14,21,22,25 In addition, out-
reach clinics work with local pro-
viders to enhance service provi-
sion. Colorado’s 5 outreach clinics
accept referrals from community
health professionals and schools.15

Alaska and North Carolina work
with local public health nurses
and practitioners to help families
prepare for appointments and
any follow-up services they may
need.13,23 Finally, outreach to ge-
ographically isolated locations is
enhanced through telehealth,
electronic information and
telecommunications technology
used to promote health. Nebraska
uses telehealth to connect fami-
lies and health care providers in
rural areas to genetics consultants
at the University of Nebraska.22

ESSENTIAL SERVICES OF
PUBLIC HEALTH
GENETICS PROGRAMS

Public health agencies are
charged with providing 10 essen-
tial services in addition to the 6
obligations of public health. Our
analysis of state genetics plans in-
dicated that, collectively, the 3
most common public health ge-
netics programs (birth defects
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TABLE 1—The 3 Most Common State Public Health Genetics Programs, by Provision of Essential Public Health Services

Genetics Programs

Essential Public Health Servicesa NBS Clinical Geneticsb Birth Defectsc

Monitor health status to identify and solve Calculate birth defects rates

community health problems

Diagnose and investigate health problems Screen newborns before  Conduct active and passive surveillance

and health hazards in the community leaving the hospital systems monitoring birth defects

Process specimens at state labs, often 

with tandem mass spectrometry

Inform, educate, and empower people Provide written information for families Conduct sickle cell disease outreach efforts Sponsor folic acid campaigns and 

about health issues about NBS teratogen information services

Mobilize community partnerships and Partner with universities and advocacy groups Partner with universities and advocacy groups Partner with the March of Dimes for folic 

action to identify and solve health to provide services and referrals to provide services and referrals acid campaigns

problems

Develop policies and plans that support  Change rules and regulations guiding NBS  

individual and community health expansion

efforts Use advisory committees 

Enforce laws and regulations that protect Monitor quality of laboratories used to process 

health and ensure safety NBS specimens

Link people to needed personal health Refer families whose children are identified  Sponsor outreach clinics and financial Sponsor teratogen information services

services and assure the provision of by screening assistance for individuals in need

health care when otherwise Provide assistance with dietary formulas

unavailable 

Ensure a competent public and personal Develop presentations and guidelines to health Facilitate consultations between genetic Sponsor continuing medical education 

health care workforce care providers about NBS specialists and community health care from teratogen information services

providers

Evaluate effectiveness, accessibility, and Measure counts of babies screened and Measure counts of individuals served at clinics

quality of personal and population- conditions detected

based health services

Research for new insights and innovative Conduct epidemiological research on 

solutions to health problems birth defects

Note. NBS = newborn screening.
aServices as defined by Harrell and Baker.12

bClinical genetic service programs ensure the quality and accessibility of health services with diagnostic evaluations and confirmatory testing, counseling, case management, consultation, referral,
and treatment programs for both children and adults with genetic and inherited disorders.
cThe monitoring, surveillance, and prevention of birth defects.

surveillance and prevention
programs, NBS programs, and
clinical genetics programs) pro-
vide 4 of the 10 essential public
health services12 (Table 1): part-
nering with communities, educat-
ing the public, linking people to
needed health services, and en-
suring a competent workforce.

Education About Community
Partnerships and Health

Public health genetics pro-
grams mobilize community

partnerships to educate and em-
power people about health issues.
Collaboration with advocacy
groups has furthered birth defects
education and prevention efforts.
Cofunding from community chap-
ters of the March of Dimes has
been instrumental to folic acid
education campaigns in Alaska,
Arizona, Indiana, Michigan,
Mississippi, Oregon, Texas, and
Wisconsin.13,14,17,19,20,25,28,31 Collab-
orating with the March of Dimes
has resulted in targeted media

campaigns for women of child-
bearing age as well as provision of
health information, such as
brochures, at the community
level. Oregon’s Women, Infants,
and Children program distributes
a brochure to encourage clients to
increase folic acid consumption.25

Alaska reinforces health promo-
tion messages about folic acid by
distributing brochures and posters
through primary care providers.13

Partnerships between NBS pro-
grams, clinical genetics programs,

and advocacy groups provide ac-
cessible health information re-
sources at community levels, with
particular emphasis on sickle cell
disease. Patient organizations in
Michigan provide information
about genetic services to con-
stituents and refer clients to
genetic counseling services.19

Chapters of the Sickle Cell Dis-
ease Association of America join
with Arizona, Connecticut, Ten-
nessee, and Texas to develop
brochures, educational videos,
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films, and presentations about
sickle cell anemia and related
services.14,16,27,28 North Carolina’s
regional sickle cell centers part-
ner with the association to pro-
vide adult screenings and state-
wide education for schools,
churches, and civic groups.23

Link People to Needed
Health Services

The 3 most common public
health genetics programs link
people to needed health services
by ensuring access into the health
system for socially disadvantaged
people. States link low-income
families to needed clinical genet-
ics services through condition-
specific programs that pay for
services. For example, sickle cell
disease programs in Missouri and
North Carolina provide financial
assistance to eligible adults for
outpatient and inpatient services,
prescriptions, home medical
equipment, emergency care,
and service coordination.21,23

Existing government pro-
grams provide financial assis-
tance to individuals with genetic
conditions. For example, NBS
programs in Arizona, Missouri,
Nebraska, and Oklahoma help
pay for the dietary formulas re-
quired to treat newborns with
phenylketonuria after they are
identified through screen-
ing.14,21,22,24 Programs for chil-
dren with special health care
needs cover medical and surgi-
cal care for eligible individuals,
often to age 21. These programs
enable families to receive ser-
vice coordination, care provision
training, legal resources, and
emotional support. For example,
Tennessee’s genetic centers co-
ordinate services with primary
providers by working with case
managers from the children
with special health care needs
program.27 Arizona uses its

program for children with spe-
cial health care needs to provide
financial assistance to adults
with cystic fibrosis and sickle
cell anemia.14

Public health genetics pro-
grams also partner with family
health programs and early inter-
vention services. Birth defects
registries play a role in facilitating
access to clinical services for fam-
ilies that have been included in
the registry. For example, North
Carolina’s program directs fami-
lies to prenatal screening and
genetics counseling services as
needed.23 Mississippi identifies
children with birth defects so the
children can receive assistance
from the First Steps Early Inter-
vention Program, Children’s Med-
ical Program, and Perinatal High
Risk Management program.20

Partnerships across programs,
including public insurance pro-
grams, are beginning to integrate
their data systems to identify
clients in need and to streamline
services for clients who receive
benefits from multiple programs.
For example, Colorado reports
children identified with genetic
disorders through NBS to the
program for children with special
health care needs for inclusion in
the birth defects monitoring and
prevention program.15 Rhode Is-
land enters NBS data into a lon-
gitudinal, integrated data system
that links 9 maternal and child
health service programs.26

Ensure a Competent Health
Care Workforce

Public health genetics pro-
grams train health care per-
sonnel to increase their knowl-
edge and awareness of
genetics, genetic services, and
available resources. Teratogen
information services in Con-
necticut, Indiana, Michigan,
Nebraska, Oregon, Texas, and

Washington all provide infor-
mation to both health care
professionals and the public,
often through toll-free phone
lines.16,17,19,22,25,28,31 Michigan’s
program also sponsors lectures
for the medical community and
the public.19

Continuing medical education
projects facilitate the integration
of genetics into usual care.
Alaska sponsors medical educa-
tion presentations in 8 cities
across the state.13 Mississippi,
Missouri, and North Carolina
have targeted education efforts
on sickle cell disease for
health professionals.20,21,23 For
example, Mississippi sponsors
meetings with pediatricians,
emergency room physicians,
and public health physicians
about the care and treatment
of pain for patients with sickle
cell disease.20

States also provide resources
for health care professionals to
facilitate access to services. NBS
programs in Arizona and Ore-
gon provide screening guide-
lines to hospitals, physicians’
offices, and laboratories.14,25

Arizona, Missouri, and North
Carolina develop and distribute
booklets describing clinical ge-
netics services and their loca-
tions in the state.14,21,23 Finally,
states are preparing the work-
force for the genetics service
needs of diverse populations.
Arizona has worked to teach
community lay health workers
about basic human genetics
and to provide Spanish lan-
guage training to genetics
health professionals.14

GAPS IN SERVICES OF
PUBLIC HEALTH
GENETICS PROGRAMS

When we examined the list
of 10 essential public health

services, we identified gaps in the
services of public health genetics
programs (Table 1). Future ef-
forts to research communication,
to enforce laws and develop poli-
cies on privacy, to monitor health
status, and to evaluate program
effectiveness will strengthen and
improve these programs’ contri-
butions to public health.

Research for New Insights
The public communications

campaigns of public health genet-
ics programs can bolster efforts in
the research for new insights and
innovative solutions to health
problems. Through the work of
public health genetics programs
and community organizations, re-
searchers and practitioners can
learn more about strategies for
communicating risk to relevant
parties. Although public health
institutions have a history of com-
municating behavioral or infec-
tious disease risk, new methods
for conveying inherited risk across
diverse populations may require
more study.32 Investigations could
determine whether approaches
developed by the genetics
provider community effectively
convey risk at the population level
outside of clinical settings. Re-
search could inform the develop-
ment of Web-based resources that
teach the public about genetic
risk.33 State public health pro-
grams could also capitalize on
emerging studies by developing
interventions that combine genetic
risk information with individual
behavior change guidelines.34

Public health genetics pro-
grams’ communications efforts
could also contribute to a second
area of research: communication
within families. This area may be
of particular interest to chronic
disease programs that are increas-
ingly incorporating family history
and inheritance into activities. For
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example, state programs focusing
on diabetes, asthma, heart disease,
and heritable cancers may con-
sider familial obligation, family in-
volvement in decisionmaking, vari-
ation in communications between
relatives of different genders, cul-
tural factors affecting familial com-
munication, and perceived sa-
lience of family history.35–39

Develop Policies and
Enforce Laws

Intergovernmental collabora-
tions by public health genetics
programs are an important way
for states to enforce laws and to
develop policies that support
health efforts. Although data in-
tegration can improve service de-
livery, policymakers must con-
sider integration’s impact on
privacy, confidentiality, and in-
formed consent. As Thomas et
al. caution, states delivering ge-
netics services have a duty to
protect the privacy of individuals
and families affected by genetic
disorders.40 For states with ge-
netic privacy legislation, practi-
tioners have a role in enforcing
these laws by examining their
states’ data-integration projects.
One question resulting from
cross-agency collaboration is
whether data integration inadver-
tently reveals the potential car-
rier status of parents and siblings
for conditions such as cystic fi-
brosis, which many states are
considering for NBS. Second,
data sharing to facilitate families’
access to services requires the in-
clusion of personal and family
identifiers in the data. Strategies
for maintaining confidentiality
while still enabling service deliv-
ery will need to incorporate—and
protect—the information that pro-
gram staffs require. Does the
early intervention services pro-
gram need to know the child’s di-
agnosis or the referring program?

Finally, issues of informed con-
sent arise because families con-
cerned about stigma or genetic
discrimination may not welcome
automatic referral.41

Monitor Health Status and
Evaluate Effectiveness

With the establishment and
growth of public health genetics
programs, public health practi-
tioners can improve service de-
livery by providing 2 related es-
sential services. First, monitoring
health status to identify and
solve community health prob-
lems involves the collection and
analysis of information on access,
utilization, costs, and outcomes
of personal health services. Al-
though some NBS and clinical
genetics programs track utiliza-
tion of services via patient
counts, these programs could im-
prove essential services by con-
ducting more extensive and rig-
orous evaluations. States could
conduct long-term evaluations
with families to assess whether
inclusion of new NBS tests in
NBS programs affects clinical
and quality-of-life outcomes.
Evaluations of clinical genetic
services could identify population
subgroups that do not access
genetics services to determine
why not. Researchers could also
assess whether care at state-
sponsored clinics affects utiliza-
tion of other health care services,
such as hospitalizations. Evalua-
tion plans and data gathering could
be developed in conjunction with
patient groups to incorporate
social values and patient satisfac-
tion with program services.

Second, ongoing evaluation of
program effectiveness, accessibil-
ity, and quality provides infor-
mation necessary for allocating
resources and reshaping pro-
grams. A standard conceptual
framework to assess public

health performance allows prac-
titioners to compare and priori-
tize important traditional and
emerging health issues.42,43

Comparable measures will en-
able evaluators and policy-
makers to contrast genetics with
other public health practices,
such as vaccination and commu-
nicable disease monitoring. In-
formation from well-devised
evaluations and cross-program
comparisons in combination with
data on populations at risk for
disease will assist states as they
determine how to invest scarce
resources for rare disorders,
chronic conditions, genetic dis-
ease, and nongenetic disease.

CONCLUSION

Our analysis indicates that
states’ genetics programs do play
an essential role in the provision
of public health. Information
from 19 state genetics plans
demonstrates that public health
genetics programs fulfill public
health obligations and conduct
essential services, including mo-
bilizing community partnerships,
educating the public, linking peo-
ple to needed services, and en-
suring a competent workforce.

As public health genetics pro-
grams grow, they can attend to 5
additional essential services. Fu-
ture research could provide in-
sight into risk and family com-
munication. Laws and policies
could account for confidentiality
issues brought about by data in-
tegration. Rigorous evaluations
could enable the public sector to
prioritize nongenetic and genetic
issues appropriately when decid-
ing resource allocation.

Certainty among states that
their activities in genetics are
fundamental to public health
becomes increasingly important
as legislators and the federal

government turn their attention
to genomics.44,45 A defined state
role helps to clarify the functions
of other government sectors in
supporting genomics research
and regulating genetic services.
Ultimately, states’ efforts to pro-
vide essential services ensure that
public health genetics programs
continue to make important con-
tributions to public health.
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