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As defined by the Centers for Disease Control
and Prevention (CDC), a disease cluster is “an
unusual aggregation, real or perceived, of
health events that are grouped together in
time and space and that is reported to a pub-
lic health department.”’ Clusters of infectious
disease have long been identified through
reportable disease registries, allowing early
detection of emerging diseases and establish-
ment of prevention strategies.” With its begin-
nings in the mid-19th century, when John
Snow identified cholera contamination in the
London drinking water supply, public health
tracking has served as an early warning to
prevent the spread of infectious disease.>*

Public health response to chronic diseases
has been more limited, primarily focusing
only on cancer end points. This is largely be-
cause sparse data exist to assess hazards and
exposure, track chronic diseases, and inte-
grate the information.’ In 2000, the Pew En-
vironmental Health Commission addressed
the environmental public health capacity and
found that our nation lacks basic information
to document and identify possible links be-
tween environmental hazards and chronic dis-
ease.’ The commission recommended estab-
lishment of a national environmental public
health tracking network to track diseases and
exposures, provide an early warning system
for critical environmental public health
threats, establish federal investigative re-
sponse capability, and build links between
community health and research.

In 2002, the CDC established the National
Environmental Public Health Tracking Pro-
gram to expand collection, analysis, and inter-
pretation of tracking data on environmental
hazards, exposure to environmental hazards,
and health effects potentially related to envi-
ronmental exposures.”® This expansion of
environmental public health data offers op-
portunities to identify populations at risk and
respond to chronic disease outbreaks, clus-
ters, and emerging disease.® Public health
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Objectives. We sought to assess the capacity of state public health agencies to
address noncommunicable disease clusters (NCCs) and to develop recommen-
dations to enhance agencies’ NCC response capacity.

Methods. We conducted an inventory of state public health agency Web sites
and administered a Web-based survey of state health agency personnel to ex-
amine NCC capacity with respect to responsibility and authority, scope, protocols,
trends in NCC investigations, and desired assistance.

Results. Twenty-six of the state agency Web sites listed an NCC contact, and
12 mentioned a cluster response team. Thirty-seven states completed the Web-
based survey, all addressed cancer clusters, and 30 also responded to other NCCs,
such as multiple sclerosis, amyotrophic lateral sclerosis, and autism.

Conclusions. NCCs are of key concern to communities, and all of the survey re-
spondents indicated that citizen reports were an impetus for investigations; yet,
state-level capacity to address NCCs was inconsistent and disjointed. State agency
personnel were committed to responding to NCC inquiries but were hampered
by lack of personnel, resources, and prescribed protocols, as well as inadequate
interagency communication. We offer recommendations to address these chal-
lenges. (Am J Public Health. 2007;97:5S163-S169. doi:10.2105/AJPH.2006.096453)

agencies will need to be prepared to address
public concerns regarding suspected clusters
of noncommunicable diseases.

Limited information is available on the
number of noncommunicable disease cluster
(NCC) investigations that are conducted each
year; however, more than 1000 requests are
made by citizens to state public health agen-
cies for investigations of suspected cancer
clusters alone, not accounting for noncancer
end points.>™!

In 2002, the Council of State and Territor-
ial Epidemiologists (CSTE) evaluated chronic
disease epidemiology capacity in state health
departments.”” The CSTE’s findings indicated
that many states lack chronic disease epi-
demiologists and statisticians, clerical sup-
port, and access to medical libraries. In
2003, the CDC examined approaches of
public health agencies in responding to re-
ports of cancer clusters. The CDC found limi-
tations in current scientific methods, lack of
appropriate or insufficient staff, poor data
quality, lack of educational materials, and dif-
ficulties in establishing appropriate compari-
son populations.”

We sought to build on these efforts by
evaluating the state-level public health agency
capacity to conduct NCC investigations. Our
analysis included a review of responsibility
and authority for addressing NCC investiga-
tions, scope of clusters work conducted by
state agencies, protocols used, and an effort
to identify trends in cluster studies. We also
sought to identify the needs of state public
health agencies to enhance capacity in NCC
investigations.

METHODS

A 2-phased qualitative and quantitative
study was conducted that included an inven-
tory of state public health agency Web sites
(phase I), and a Web-based survey of state
agency personnel (phase II). This design en-
abled a comprehensive assessment of state
agency NCC capacity and provided a concur-
rent review of state agencies’ Web-based
communication approach. The investigation
evaluated responsibility and authority for ad-
dressing NCC investigations, scope of clusters
work conducted by state agencies, established
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protocols, trends in cluster investigations,
and state needs. This research did not seek
to identify specific protocols, data, or meth-
odology necessary to conduct cluster investi-
gations, because this has been addressed pre-
viously."*"3? The survey included a broad
array of activities in which states participate
to address NCCs, without limiting the scope
to extensive epidemiological and environ-
mental evaluations. The project was ap-
proved by the Johns Hopkins Committee on
Human Research.

Phase |

Phase I, conducted January to August
2004, included an inventory of each state
public health agency Web site to identify
available information on state cluster pro-
grams. A predefined list of the following 19
search terms was used to ensure consistent
review of each Web site: Alzheimer’s, asthma,
ATSDR (Agency for Toxic Substances and
Disease Registry), autism, birth defects, cancer
cluster, cancer registry, disease clusters, environ-
mental disease surveillance, epidemiology, health
assessments, health consultations, lead poison-
ing, multiple sclerosis, occupational lung disease,
pesticide poisoning, reportable diseases, surveil-
lance, and tumor registry.

Phase Il

Survey Instrument. Phase II was conducted
to verify and expand on phase I results. Sur-
vey Monkey (Portland, OR), an online survey
tool, was used to create the survey question-
naire for distribution.** The survey was pilot
tested by representatives of CDC, CSTE, and
by state epidemiologists before implementa-
tion in June to August 2005.

Survey Implementation. E-mail requests for
completion of the survey were sent to state epi-
demiologists and directors of chronic disease,
environmental health, and cancer divisions as
listed on the CSTE Web site,*® as well as any
individuals who were identified in phase I as
having a leadership role in state clusters pro-
grams. All 122 of the identified individuals
were asked to complete the survey and review
our phase I findings for their respective state.
The majority of individuals were employed by
state public health agencies, although a few
represented state cancer registries or private
entities, such as health plans or hospitals.
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Web-Based Survey (Phase II)

TABLE 1—Summary of Contact Information From the Web Site Inventory (Phase I) and

Variable

(n=>50 Web Sites Reviewed)

Web-Based Survey’
(n=37 States)

Web Site Inventory

No. of states responding
No. of respondents

No. of states in which the survey was completed by an
individual self-identified as the contact person
for addressing NCCs

No. of states with an identified contact person or division/
branch to address NCCs

No. of states with a cluster response team

NA 37 states

NA 57 respondents
(representing 37 states)

NA 33

26 37

12 NA

Data Compilation and Analysis. Responses
were summarized with respect to responsibil-
ity and authority; scope of cluster investiga-
tions; reporting, response, and communication
protocols; trends in cluster investigations; and
state needs. Where multiple respondents from
the same state submitted completed surveys,
responses were aggregated to derive a com-
posite view of that state’s NCC program.

RESULTS

During phase 1, all 50 US state health
agency Web sites were comprehensively re-
viewed for any mention of NCC programs. In
phase II, 57 respondents representing 37 states
completed the survey resulting in a 74% re-
sponse rate from the 50 states. The following
sections describe results of both study phases.

Responsibility and Authority

There was an overall lack of consistency
across states in NCC personnel, training, and
agency responsibility. There was no consis-
tent identifiable job title or agency division
with responsibility and authority for address-
ing suspected NCC clusters across the 50
states. Of the 37 states responding, surveys

Note. NA=not applicable; NCC=noncommunicable disease cluster.

?Responding states included: Alabama, Alaska, Arizona, California, Florida, Georgia, Idaho, Indiana, Kansas, Kentucky,
Louisiana, Maine, Massachusetts, Michigan, Minnesota, Montana, Nevada, New Hampshire, New Jersey, New Mexico, New
York, North Carolina, North Dakota, Oklahoma, Oregon, Pennsylvania, South Carolina, South Dakota, Tennessee, Texas, Utah,
Vermont, Virginia, Washington, Wisconsin, West Virginia, and Wyoming.

°A state was counted as having the Web-based survey completed by the contact person if at least 1 of the state’s
respondents self-identified herself or himself as the contact. In some states with multiple respondents, more than 1
respondent identified herself or himself as a contact person for addressing NCCs.

“Four states indicated that their survey response was not completed by the contact person, and each provided information
for another agency or individual who could be contacted regarding NCC investigations.

from 33 states were completed by individu-
als self-identified as contacts for addressing
NCCs in their state. The respondents’ job ti-
tles and responsibilities varied widely and
included state epidemiologists, directors of
state health departments, environmental and
medical epidemiologists, state health com-
missioners, cancer registry directors and
coordinators, and public health managers.
Table 1 presents further information on
survey respondents.

Training and expertise of the individuals
responsible for addressing suspected NCCs
varied widely from physicians to nurses and
epidemiologists and statisticians to environ-
mental health specialists. The training of indi-
viduals varied from professional degrees in
medicine (MDs) and public health (PhDs and
DrPHs), including statisticians and epidemiol-
ogists, to master- and bachelor-level program
coordinators.

Not all professionals who addressed sus-
pected NCCs worked in traditional public
health agencies. Many of those with responsi-
bility for addressing suspected disease clusters
were not employees of state public health
agencies, but represented environmental regu-
latory agencies, cancer registries, universities,
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and private organizations with affiliations to
state public health agencies.

Findings from the phase I Web site inven-
tory provided additional information regard-
ing the responsibility for NCC investigations.

Twenty-six states listed a contact person or
division or branch assigned to address NCCs
on their Web sites. Nine of these states listed
a contact only for addressing cancer clusters,
and 2 gave no indication of the diseases ad-
dressed by their program.

States lacked dedicated personnel to ad-
dress suspected NCCs. Only 12 states indi-
cated on their Web site that they had a
dedicated cluster response team that was ap-
propriately staffed and had the necessary ex-
pertise to address suspected disease clusters.

The federal agency role in NCC investiga-
tions was not well defined and was inconsis-
tent across states. ATSDR has worked with all
50 states to conduct health consultations and
assessments at sites with suspected contami-
nation®; however, these assessments did not
always include cluster evaluations. Eighteen
state Web sites listed the Environmental
Protection Agency and 19 listed the CDC as
collaborators on health assessments and con-
sultations, whereas 1 state each listed the
Occupational Safety and Health Administra-
tion, National Institute for Occupational
Safety and Health, and National Institutes
of Health as collaborators. In the majority of
states, it was not possible to discern the role
of federal agencies in actual disease cluster
investigations.

Scope

Few states defined the term clusters, yet
all respondents received requests for cluster
investigations on a very broad range of dis-
eases. Based on the phase I Web site inven-
tory, only 14 states defined NCCs—generally
as “the occurrence of greater numbers of
the same type of disease than expected
within a period of time and within a geo-
graphic area.” Many of the states defined
NCCs only for cancer clusters and did not
indicate that clusters of other chronic dis-
eases may also occur.

Phase I and II results indicated that 38
states investigate suspected cancer clusters,
and 30 states also investigate other disease
end points. The remaining 12 states did not
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respond to the survey and did not have infor-
mation on their Web sites to indicate the ex-
istence of any NCC program.

Requests for NCC investigations have been
made for a very broad range of diseases.
State public health agencies received requests
to conduct NCC investigations on diseases in-
cluding cancer, birth defects, lead poisoning,
occupational lung disease, occupational pesti-
cide poisoning, asthma, multiple sclerosis, and
autism, among others. Figure 1 presents the
number of states that have reported receiving
cluster investigation requests for given dis-
eases from 2000 to 2004.

The impetus for conducting the investiga-
tions came largely from public requests. Al-
though most states lacked adequate records
to identify how an NCC investigation was ini-
tiated, respondents indicated that disease clus-
ter investigations were initiated often or oc-
casionally by citizen reports (37 states),
politician requests (33 states), and news arti-
cles or media reports (30 states), tracking
data (28 states), and physician or health care
provider reports (17 states). Other factors lead-
ing to initiation of disease cluster investiga-
tions included requests from federal agencies
(i.e., ATSDR, CDC, Environmental Protection
Agency, and Occupational Safety and Health
Administration), public requests to assess ef-
fects of environmental hazards (i.e., dump
sites), assistance requests from state and local
environmental agencies, reports of poisonings
(e.g., lead and occupational exposures), and
requests by community organizations.

There was no systematic method of record
keeping. There was wide variation among
states in both the collection of NCC data and
its storage format, which ranged from elec-
tronic records that link geographic, health,
and demographic information to hand-written
logs of public calls.

Respondents from 32 states indicated that
they kept records of NCC investigations,
whereas 5 states indicated that no records
were kept. A number of states indicated that
other state agencies (e.g., labor and environ-
mental quality) may also track NCC investiga-
tions but that there was limited or no coordi-
nation between agencies.

Most of the requested NCC investigations
were for cancer. Figure 2 presents common
cancer sites in which states reported receiving

requests or conducted investigations from
2000 to 2004. The most common tumor
sites for which NCC investigations were con-
ducted included the brain, breast, lung, and
liver along with leukemia or lymphomas.

Established Protocols

The majority of states did not have proto-
cols in place for addressing NCCs. Despite the
availability of published guidance documents
for the conduct of NCC investigations from
CDC, ATSDR, and the National Cancer Insti-
tute, the majority of states did not have any
protocols in place."™*™®37 Only 13 states indi-
cated having protocols for reporting of sus-
pected NCCs to the state health agency. Six-
teen states had established protocols for
responding to suspected disease clusters. Only
8 states indicated that they had established
policies for communicating with the public re-
garding suspected disease clusters.

Despite the increasingly common use of
the Internet as a source of information for
the public, NCC information on state public
health agency Web sites was extremely lim-
ited. The phase I Web site inventory revealed
a paucity of information on state Web sites
with only 6 states having extensive informa-
tion on NCCs and 26 states with minimal in-
formation. In the phase II state personnel
survey, only 17 states reported having a Web
site for reporting NCC information.

Trends

Given the lack of systematic record keep-
ing, it was not possible to identify specific
trends in cluster investigations or the number
of state NCC investigations conducted each
year. In phase I, only 1 state listed the num-
ber of cluster investigations conducted from
1998 to 2003. In the phase II survey, incom-
plete and inconsistent data were provided by
survey respondents of the number of investi-
gations conducted from 2000 to 2004.
Moreover, when estimates were reported, the
numbers varied widely by year and by end
point, ranging from O to 40 for suspected
cancer clusters and from O to 76 for other
suspected NCCs. In addition, several states in-
dicated that investigations were conducted
but did not estimate the number. Given these
responses, it was not possible to discern any
meaningful trends in the data.
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State Needs

A model approach to NCCs, strengthened
programs, and enhanced scientific capacity
were identified as needs. Findings from the
phase II survey indicated a broad range of
needs, including development of policies and
protocols for NCC requests (requested by
27% of responding states), the conduct and
management of NCC cluster investigations
(35%), and the determination of when no
further investigation of a suspected NCC was
required (11%). Forty-one percent of respon-
dents desired staff training regarding identifi-
cation of disease clusters, methods for small
area analyses, statistical techniques for cluster
investigations, and the use of analytic and sta-
tistical software tools. Respondents from 2
states suggested that national advisory panels
be convened to develop recommendations on
how states should address NCCs. One respon-
dent also suggested that educational materials
are needed to inform the public about disease
cluster investigations, including their chal-
lenges and limitations. Table 2 summarizes
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FIGURE 1—Number of states (N=37) reporting requests received for cluster investigations from 2000 to 2004, by disease.

responses of the agency personnel with re-
gard to needs to enhance NCC capacity.

DISCUSSION

Identifying potential disease clusters and
responding to community inquiries pose chal-
lenges to state public health agencies, which
are often tasked with addressing these issues.
Scientific challenges to disease cluster investi-
gations are substantial and include lack of sta-
tistical power because of the small numbers
of cases, difficulties in determining biological
plausibility, challenges because of disease la-
tency, and limited understanding of the ef-
fects of chronic low-level exposures to envi-
ronmental contaminants.*® Often, NCC
investigations are highly visible, politically
charged, resource intensive, and may take
many years to complete.*"

As community level environmental public
health tracking data improve and we begin
proactive use of the data, it is anticipated that
greater numbers of expected cases of specific

diseases within a population during a defined
space and time will be identified. Such find-
ings will bring new requests and expectations
to evaluate perceived clusters of disease. Pub-
lic health agencies will need to be prepared
to respond and address questions regarding
potential environmental etiology. The goals
of this project were to develop a profile of the
state public health agency capacity to address
NCCs and to identify strategies to enhance
response capacity.

Our investigation revealed that most states
did not have a standardized definition for the
term clusters, indicating a lack of focus and
inadequate attention placed on addressing
NCCs. However, nearly half of the survey re-
spondents indicated a desire to expand pro-
grams and receive greater support for NCC
programs. In addition, we found a critical
need to develop the capacity to conduct NCC
investigations on a broad range of diseases.
There was a wide range of capability for
states to address disease clusters, with the
large majority lacking sufficient personnel,

American Journal of Public Health | Supplement 1, 2007, Vol 97, No. S1



30
304

254

204

Number of States

| RESEARCH AND PRACTICE |

Brain

Breast Lung

Cancer Type

Leukemia/
Lymphoma

27

Liver

to 2004, by cancer type.

resources, expertise, and prescribed proto-
cols. Those states with well-developed cluster
programs generally focused only on cancer
end points.

All of the states indicated that community
concerns were the major impetus for conduct-
ing investigations, reflecting a high level of
public health concern. State health department
personnel also indicated a desire for assistance
to adequately respond to these requests.

Strengths

Chief among the strengths of this study was
the 2-phased design that allowed efficient col-
lection of qualitative and quantitative infor-
mation concerning a range of issues associ-
ated with NCC programs in each of the 50
states. The review of state Web sites followed
by a more focused survey permitted a consis-
tent and comprehensive review of each state’s
program. In addition, allowing multiple sur-
vey respondents from a given state provided
an improved picture of the breadth of NCC
programs, particularly in jurisdictions where
public health responsibilities were divided
among multiple agencies.
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FIGURE 2—Number of states (N=37) reporting at least 1 request received or investigation conducted for potential cancer clusters from 2000

Limitations

However, as with all survey-based studies,
there were limitations with the study design.
Data collection for the phase I Web site inven-
tory occurred from January to August 2004,
whereas data collected from the phase II
agency personnel survey occurred during
the summer of 2005. Although this lag was
necessary to allow identification of data gaps
in the phase I inventory and to help our re-
searchers structure questions for the phase II
survey, this schedule prevented direct com-
parison of phase I and II results. In addition,
direct comparison was limited by the more
focused nature of the phase II survey. The
survey format was specifically designed to
avoid redundancy with phase I and to create
a survey that could be efficiently and easily
completed by the respondents. This approach
allowed for the timely collection of comple-
mentary data.

Multiple attempts were made to identify
the correct individuals through Web site con-
tact information, direct requests to health de-
partment personnel, and by referencing the
CSTE contact lists.>> However, it is possible

that the survey did not reach the appropriate
personnel in each state. Specifically with re-
spect to the 13 states that did not respond to
the survey, we may not have identified the
correct contact individual. This would result
in our undercounting NCC programs across
the 50 states.

We recognize that local level public health
agencies and community members are often
key participants in NCC investigations. Be-
cause of time and resource constraints, this
study focused on overall state capacity and
did not address local agencies or community
members. Local agency and community input
on NCC investigations is critical to the imple-
mentation of recommendations presented in
this article.

The National Environmental Public Health
Tracking Program offers the opportunity to
provide proactive and early detection of in-
creased rates of disease, even when specific
hypotheses regarding etiology have not been
identified."* Tracking may identify potential
clusters and allow for early identification, in-
vestigation, and prevention efforts.”! How-
ever, our findings indicate that the current
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TABLE 2—Needs Identified by Agency
Personnel to Improve State Noncom-
municable Disease Cluster (NCC)
Capacity

Establish a Model Approach
* Develop standard protocols for all facets of NCC
investigations
* Issue guidance that explains how the protocols
are implemented
* Develop materials to help the public better
understand NCC challenges
* Form a federal advisory group to assist with
difficult cluster requests
« Issue national policy statements to better inform
the public about environment and disease links
Strengthen NCC Programs
* Encourage interagency/intra-agency collaboration
to address NCC issues or challenges
* Provide technical assistance and training
* Increase staffing and budgets
Build NCC Scientific Capacity
* Build and maintain a national database of NCC
investigations
* Improve tracking systems for noncommunicable
diseases
« Develop more robust statistical methods for
assessing potential clusters
* Improve tools, such as geographic information
systems, to effectively support NCC analysis
and response

Note. Needs were compiled from the Web-based survey.

national capacity for NCC response is dis-
jointed and inconsistent. Because there is no
consistency in the responding organization or
in the training of individuals charged with
NCC response, the next steps must provide
flexibility and adaptability in various settings.
The following recommendations are offered
to provide guidance to the CDC and ATSDR
in their support of state public health agency
cluster programs. We also believe that there
are opportunities for other organizations (i.e.,
the National Disease Cluster Alliance) to act
on these recommendations to address the
critical need to enhance the NCC capacity at
the state level, as described subsequently.

A model approach should be established
for NCCs to be adapted by states by develop-
ing standard cluster definitions and adapting

S168 | Research and Practice | Peer Reviewed | Juzych et al.

| RESEARCH AND PRACTICE |

existing documents to establish standardized
protocols for the following: (1) reporting of
suspected NCC clusters, (2) responding to
public concerns, (3) identifying when NCC
investigations are not warranted, (4) improv-
ing interagency communication; (5) communi-
cating NCC investigation results to the public,
and (6) tracking requests and conduct of NCC
investigations to identify trends at local, state,
and national levels.

NCC programs should be strengthened by
(1) defining roles and responsibilities for
agency personnel in addressing NCCs, (2) ex-
panding NCC technical assistance and train-
ing opportunities to include training on the
use and application of geographic information
systems, and (3) broadening NCC programs
to address a wide range of chronic diseases
that have potential environmental etiology.

NCC scientific capacity should be built by
(1) building a national database of NCC inves-
tigations, (2) improving tracking systems for
noncommunicable diseases, and (3) develop-
ing technical tools and methods to improve
the science of NCC investigations.

NCCs often present daunting public health
challenges. As indicated by our research find-
ings, although a desire exists among state per-
sonnel to adequately respond to NCCs, many
agencies are unable to garner the resources,
personnel, and technical tools to adequately
respond to NCCs. However, as the tracking of
disease end points improves, public concern
and questions will continue to grow. Im-
proved tracking provides the opportunity to
identify populations at risk and respond to
outbreaks, clusters, and emerging disease.
However, we must provide our state public
health agencies with the adequate capacity—
resources, tools, and training—to detect and,
ultimately, prevent NCC disease clusters. H
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