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Summary

Chronic diseases are common and costly, yet they are also among the most preventable
health problems (CDC, 2008). Comprehensive and accurate disease surveillance systems are
needed to implement successful efforts to reduce the burden of chronic diseases on the U.S.
population. A number of sources of surveillance data—including population surveys, cohort
studies, disease registries, administrative health data, and vital statistics—contribute important
and critical information about chronic disease. But no organized surveillance system provides the
information needed to analyze how chronic disease impacts various U.S. populations by race,
ethnicity, and locale; to identify public health priorities; or to track the progress of preventive
efforts.

The National Heart, Lung, and Blood Institute of the National Institutes of Health and the
Division for Heart Disease and Stroke Prevention of the Centers for Disease Control and
Prevention (CDC) asked the Institute of Medicine (IOM) to form a committee that would
develop a framework for building a national chronic disease surveillance system. This system
would focus primarily on cardiovascular and chronic lung disease and be able to provide data for
analysis of race, ethnic, socioeconomic, and geographic region disparities in incidence and
prevalence, functional health outcomes, measured risk factors, and clinical care delivery.
Questions for the committee to consider included:

1. Given what seems to be an existing consensus within the clinical and public health
communities that national surveillance should be a high priority, is there a need for a
new surveillance system and infrastructure? How might different types of surveillance
systems (e.g., standard and sentinel) be included in a national system?

2. Might existing surveillance data collection efforts and cohort studies be strengthened or
integrated to provide necessary surveillance information?

3. How might surveillance efforts include associated conditions, such as chronic lung
disease, that contribute to cardiovascular disease and outcomes?

4. How could surveillance data be used to enhance research to address health disparities?

5. Given that fundamentally different approaches to national surveillance could be
implemented, what general comments might be made on the relative efficiencies of an
entirely new infrastructure versus one built upon currently existing systems?

6. How might local communities participate in the collection and use of data?

7. How might various federal, state, and local agencies collaborate in surveillance of
cardiovascular and pulmonary disease data collection, determination of research
priorities, and development of public policy?

8. What degree of validation is needed for cardiovascular disease (CVD) and pulmonary
events identified through records systems?

9. Are there new initiatives that might be exploited for new national chronic disease
surveillance efforts, such as:

a. The Public Health Information Network (http://www.cdc.gov/phin/index.html),
including BioSense, a real-time disease detection and monitoring system
designed primarily for infectious disease surveillance (http://www.cdc.gov/phin/
library/documents/pdf/111759 biosense2.pdf);
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b. The National Electronic Disease Surveillance System project to establish a
network of interoperable systems for “national integrated surveillance”;
(http://www.cdc.gov/phin/library/documents/pdf/111759 NEDSS.pdf);

c. The Food and Drug Administration’s (FDA’s) Sentinel System;

d. Local community surveys; or

e. Efforts to increase use of electronic medical records (EMRs) nationally?

10. Can any existing data sources, such as Veterans Administration systems, health
maintenance organization networks, or the Department of Defense systems, be used?
11. What can be learned from chronic disease surveillance in other developed countries?

The committee interpreted its charge as entailing a fairly broad approach with a focus on
developing the overarching framework and the infrastructure required to create such a
framework. While the committee determined it could identify kinds of data necessary for a
framework (for example, behavioral risk factors), identifying the specific data elements and the
ways in which those elements are to be measured, collected, and verified is at a much more
detailed level of specificity and requires greater resources than those available to the committee.

In considering the extent to which the framework should focus on chronic diseases in
general, the committee concluded that the focus, as stated in the charge, should be “primarily on
cardiovascular and chronic lung disease.” An enlarged focus on chronic diseases would require
an expanded committee, a lengthier study process, and additional resources which were not
available. However, the committee resolved to devise a framework and infrastructure that could,
to the extent possible, be applicable to other chronic diseases. The committee also recognized the
rich history and accomplishments of existing surveillance resources, which can be leveraged in
designing a national surveillance framework that would be timely, reliable, and comprehensive
for current users of surveillance information.

EXISTING SURVEILLANCE EFFORTS

In health, surveillance systems are constructed to routinely provide information on the
scope, magnitude, and cost of a health problem in order to regularly influence priority setting,
program development, and evaluation of services or policies. While surveillance has been
historically concentrated on notifiable' conditions or diseases, more recent surveillance efforts
have expanded to track chronic diseases (Goodman et al., 2006). But surveillance of these
conditions is difficult because of the challenges of disease definition, ascertainment, and
differences in access to care, changes in clinical practice, multiple care providers, and lack of
perceived threat of disease transmission. Surveillance of chronic conditions is also complicated
by the need to provide data from several distinct domains (e.g., environment, income, education,
race, ethnicity, and genetics) whose interaction leads to disparities in health and health care. A
uniform framework for a nationwide surveillance system for these chronic conditions must also
address the challenges that arise from the long-term nature of the risk and conditions, the large

! A notifiable disease is “a disease that, by statutory requirements, must be reported to the public health authority in
the pertinent jurisdiction when the diagnosis is made. A disease deemed of sufficient importance to the public health
to require that its occurrence be reported to health authorities.” (Last, 2001). The Council of State and Territorial
Health Epidemiologists works with the CDC to regularly update the list of notifiable diseases.
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number of stakeholders involved in prevention and control, and the many potential objectives to
be met.

A number of surveys, registries, cohort studies, administrative data, and vital statistics are
used by different stakeholders to gather different kinds of information about these diseases. (See
Appendix A for details.) Routine surveys are particularly valuable for obtaining information
about prevalence and distribution of chronic diseases as well as about associated risk factors that
may contribute to the diseases and their consequences. Major strengths of surveys include the
breadth of information they offer and their ability to achieve representation through careful
sampling. Such information may be helpful in tracking distributions, changes in rates, and
comparisons among subgroups. In-person surveys, although costly, are widely considered to be
most inclusive of the population because they select people based on where they are rather than
whether they answer their telephone or respond to mail surveys, and because they often have
high response rates. A limitation of many surveys is that they rely exclusively on respondent
self-reporting to questionnaire items. Surveys are perhaps most valid for measuring many health
behaviors, mental health conditions, perceived barriers to accessing health services, and
reporting of symptoms.

A registry is one of the most powerful tools employed to record chronic diseases.
Disease-specific registries are useful for capturing patient-specific data for individuals with
selected conditions. Registries have significant advantages; the most important is that needed
data are collected prospectively in the exact format required. Registries allow calculation of
incidence rates and, if the cases are followed up regularly, a registry can also provide
information on remission, exacerbation, prevalence, and survival. Despite the advantages of
using registries for surveillance, they have some inherent limitations. Registries miss patients
who visit healthcare providers not participating in the registry as well as individuals who do not
receive care. Registries can also suffer bias due to unmeasured confounders and misclassification
of patients into a registry. Furthermore, because of the time and effort required to enter data into
a registry, clinicians may be reluctant to register patients or collect and record data on busy days,
and busier clinicians may be less inclined to participate in registries altogether.

Another approach to surveillance is the cohort study. A cohort study is an
epidemiological study which observes a group of individuals over time. The cohort design can be
either prospective or retrospective. Retrospective cohort studies are less costly, shorter in
duration, and useful for examining prior exposures; however, the resulting information is less
complete and accurate than with the prospective approach. In general, the prospective cohort
design offers several advantages, including the ability to provide incidence rates, determine a
temporal sequence of events (exposure precedes disease), and examine multiple outcomes from
the same exposure simultaneously. Additional advantages of the cohort design are the emphasis
on systematic data collection and uniformly conducted measurements; however, a major
weakness is the potential for differences between study volunteers and the general population.
Other disadvantages include subject attrition, inability to produce prevalence data, and relative
expense.

Claims data and medical record data obtained from manual chart abstraction or emerging
electronic health records (EHRs) are two other sources of information that can be used for
surveillance. Claims data can be used to enumerate each person’s encounter or service. They can
be collected for hospitalizations, outpatient visits, public program coverage, or private health
insurance. Claims data may include sufficiently detailed information to analyze the incidence
rate of a chronic condition, the social characteristics of people who receive services for the
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condition, and the types of services they receive. Claims data may also include geographic
identifiers for persons or service providers and may be used to map geographic patterns of the
incidence of hospitalizations, other services provided, and healthcare costs, which can be used in
analyses of healthcare disparities. Although administrative claims data are useful at the macro
level to describe patterns of use and mortality, limitations do exist, including coding errors,
limited clinical information, and diagnostic misclassification such as underdiagnosis,
overdiagnosis, and misdiagnosis common with cardiovascular and chronic lung diseases.

Data abstracted from medical records and EHRs can provide a detailed record of the
history of health services for persons with chronic conditions and can be used to assess quality of
care provided to persons with chronic conditions. If they include characteristics of the individual
patients, the data also can be used to assess disparities in care. These data can be abstracted for
use in registries and for combination into other datasets such as the Healthcare Cost and
Utilization Project. However, like registry data, health services data exclude information
extraneous to the healthcare delivery system.

Death records are an important source of information on mortality trends and patterns.
Death certificate data, which include underlying and contributing causes of death, are compiled
at the local and state levels in nearly all states, and then shared with the National Center for
Health Statistics. However, death certificates have been found to have relatively low sensitivity
and specificity compared with medical chart review or autopsy findings. Coronary heart disease,
for example, is over reported as a cause of death (Sington and Cottrell, 2002; Coady et al., 2001;
Lloyd-Jones et al., 1998; Agarwal et al., 2003), and chronic obstructive pulmonary disease
(COPD) is under reported (Camilli et al., 1991; Mitchell et al., 1971).

Currently, these surveys (some standardized and many non-standardized), registries,
cohort studies, health services data, and mortality vital statistics provide an incomplete
patchwork of information used by different stakeholders, often with inconsistent findings (Goff
etal., 2007; Yeh et al., 2010).

EMERGING SOURCES OF SURVEILLANCE DATA

Emerging experience with use of health information technologies (HITs) by both patients
and providers suggests that, in addition to current sources of surveillance information, there will
be expanding and potentially more efficient approaches to generating data for surveillance. Of
particular interest is the potential, via the EHR, to economically and completely capture care
events and processes, and efficiently organize them into robust population- and condition-based
registries. The healthcare reform goal of universal coverage, along with broad promotion of HITs
(especially the EHR), may markedly increase the value of the medical record for disease
surveillance. When an electronic medical record is suitably designed, analyses can be performed
without duplicative data generation and handling. EHR data can also be used to generate lists of
potential patients for a registry and prospectively register patients, or to identify potentially
eligible patients during healthcare visits. Challenges to using EHRs for surveillance include: (1)
a relatively small number of hospitals and practices currently use EHRs; (2) data collected in
EHRs may not include the data necessary for effective surveillance; (3) sicker patients are likely
to be overrepresented in EHRs due to more visits and more data per visit; (4) inaccurate coding
occurs: and (5) patients with significant barriers will likely be underrepresented in EHRs.
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Despite these difficulties, EHRs have an important role to play in CVD and COPD surveillance,
and the growth requires their inclusion when planning for a national surveillance system.

In addition to provider-generated EHR data, the generation and sharing of personal health
data by individuals themselves (a trend that has its root in the emergence of the Internet) is a
growing health data phenomenon with potential implications for timely, robust, and relevant
surveillance. Recording of data by patients in HIT systems is being facilitated by a range of
online personal health records. These may be provided by health insurers, integrated delivery
systems, commercial providers of health information tools and support, and free-standing
personal health records. Timely access to personally relevant information has been a driving
force for patients to form, join, and share experiences and data within a range of organizations
independent from historically defined public health, healthcare delivery, and health research
entities. A new tool that has the potential to modify the future of surveillance and population-
based research is the development of registries that integrate social networking, such as those
registries currently recruiting in Kentucky? and Illinois.” An advantage of registries linked to
social networking capabilities is that it creates the potential to follow people easily as they move
around the country and even abroad, but their voluntary and non-randomized participation makes
generalizing the data obtained from them challenging. Registries linked to social networking
sites also produce privacy issues.

LEVELSAND USESOF SURVEILLANCE

Information and knowledge needs vary by perspective, and resources are rarely available
to support all needs. Furthermore, the types of information and level of detail required will vary
among users of surveillance data. A nationwide surveillance system will, therefore, involve
consideration of a range of user groups. Table S-1 provides examples of different users of
surveillance information that can be found at the micro, meso, and macro levels of surveillance.

Surveillance design will require explicit trade-offs in what is included and which user
needs are addressed because resources are constrained by time, funding, data accessibility, and
acceptability of use. For example, cost constraints may result in sampling rather than assessment
of an entire population or force a trade-off between detailed biological examinations versus self-
reported information. To protect the confidentiality of individual patient data, sample-size
thresholds may be required for reporting. Strategies for improving surveillance will need to
balance a number of challenges, including the tension between cost and granularity, and the
differing needs of the various user constituencies of data.

2 https://www.mc.uky.edu/kyhealthregistry/.
3 https://whr.northwestern.edu/.
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TABLE S-1 Levels and Users of Decision Making

Place and Place Type Who What Implementation Linkage to 2010
Roles Levers Reforms
Priority setting for: PPACA*
Federal Business coalitions e  Federal government e Regulation Legislation e  Comparative
Macro National Benefit associations organizations e Research and Funding effectiveness
Nationwide National employer e Medical society development Institutions (e.g., | ® ACOs’
e  Objectives/targets National Institutes | ARRA®
(e.g., Healthy of Health) HIT/ONC’
People 2020) Communications | ® Meaningful use
Region Regional/state e  State board e  Strategies
State employer e Medical society e  Programs and Budgets ACOs
Meso initiatives Institutions and HIT funding
e  Business planning departments e  Beacon sites
e  Multispecialty and development Communications | ® Meaningful use
County Small business medical group e  Performance incentives e HIE
City e  Hospital medical reporting Chronic care
Community staff Prevention
e  Public health workers
e  Local advocates
Insurance reform
Micro Neighborhood Schools e Medical practice e Interventions Guidelines e  Access
ZIp+4 “Mom and Pop” e Clinician e  Care and action Programs and e Free prevention
Home e  Family plans initiatives services
e  Individual e  QOutcomes Communications Payment reform
Payment or e  Pay for
coverage performance
e ACOs; medical
home

* PPACA = Patient Protection and Affordable Care Act.
> ACO stands for Accountable Care Organization. According to the Medicare Payment Advisory Commission, “The defining characteristic of ACOs is that a set
of physicians and hospitals accept joint responsibility for the quality of care and the cost of care received by the ACO’s panel of patients” (MedPac, 2009).

® ARRA = American Recovery and Reinvestment Act of 2009.
" HIT stands for health information technology. ONC is the Office of the National Coordinator for Health Information Technology.
¥ HIE stands for health information exchange.
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CONCLUSIONSAND RECOMMENDATIONS

The committee concluded that a coordinated surveillance system is needed to integrate
and expand existing information across the multiple levels of decision making in order to
generate actionable, timely knowledge for a range of stakeholders at the local, state or regional,
and national levels. The committee further concluded that existing surveillance data collection
efforts and cohort studies can and should be strengthened and integrated to provide the basis of
the system. Successful implementation of a framework for nationwide surveillance of
cardiovascular and chronic lung diseases requires a mechanism to coordinate, monitor, and
support the multiple data collection systems that contribute to the surveillance system.
Furthermore, the system must provide ways to ensure that the elements collected by the system
can evolve along with new knowledge about emerging risk factors, advancing technologies, and
new understanding of the basis for disease. .

Given that the mission of the Department of Health and Human Services (HHS) is to
protect the health of and provide essential health services to Americans,’ that HHS is already
responsible for the funding and conduct of numerous surveillance efforts, and that it is in a
position to bring together stakeholders from both the public and private sectors as well as those
from multiple geographic levels, the committee concluded that HHS is in the best position to
lead the development and implementation of the recommended framework and system. Because
the recommended framework is based upon existing data collection approaches, it is crucial that
those organizations responsible for the conduct of those activities be involved in determining
ways to use and integrate existing approaches. The committee believes strongly that federal
agencies should collaborate with the many state and local public agencies and national and state-
level, non-governmental organizations that conduct components of the proposed system.

Recommendation 1

The committee recommendsthat the Secretary of HHS establish and provide
adequate resour cesfor a standing national working group to over see and coor dinate
cardiovascular and chronic pulmonary disease surveillance activity. Thisworking group
should includerepresentativesfrom HHS (CDC, NIH, AHRQ, CMS, IHS, ONCHIT, FDA),
other relevant federal agencies (e.g., VA and DOD), and tribal, state, and local public
health agencies, as well as non-gover nmental organizationswith relevant rolesin
surveillance.

In a coordinated surveillance system, data are needed that can provide information on
incidence and prevalence of relevant conditions over time; behavioral, clinical, and
environmental risk factors (e.g., smoking); primary prevention (i.e., elimination of exposures that
cause these diseases); secondary prevention efforts (i.e., early detection and intervention);
tertiary prevention (i.e., management of symptomatic disease); health outcomes; costs; and,
importantly, disparities in these factors by race or ethnicity, geographic region, and
socioeconomic status.

° http://govinfo.library.unt.edu/npr/library/status/mission/mhhs.htm.
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Recommendation 2

The committee recommendsthat HHS place prioritiesfor surveillance on systems
that can overtly:

e Track progresson nationally recognized goals and indicatorsregarding
cardiovascular disease and chronic pulmonary disease incidence, prevalence, and
prevention (e.g., Healthy People);

e Evaluate and inform national, state, and local effortsto control, reduce, and prevent

these chronic diseases;

Enable effective public health actions and palicies;

| mprove treatment outcomes;

Monitor and enhance quality of life; and
Reducedisparitiesin risk and burden of these diseases.

Many chronic cardiovascular and lung conditions have common risk factors and follow a
broadly similar natural history within patients and populations, which enabled the committee to
adapt for its purposes a conceptual framework developed by Wingo and colleagues (2005) for
cancer surveillance. In this framework (Figure S-1) the trajectory of chronic disease is integrated
with the logic and practices of primary, secondary, and tertiary prevention to provide the core of
the framework. The framework organizes data from traditional, evolving, and novel surveillance
sources to reflect the development and progression of chronic conditions over a life course. It is
critical to collect data on these risk factors in order to identify precursors prior to or at the very
earliest states of disease. The design also captures the impact of prevention as both a goal and
interventional intent. Information emerging from this core can be assembled into both cross-
cutting and stage-specific metrics to inform the actions of decision makers in multiple roles and
at the macro, meso, and micro levels of the health and healthcare systems. This general
framework, while evolved specifically for chronic heart and lung diseases, is anticipated to be
broadly applicable to other chronic health conditions, including the increasingly common co-
occurrence of multiple chronic health conditions in the same individual.
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FIGURE S-1 Framework for a national surveillance system for cardiovascular and chronic lung diseases.
SOURCE: Adapted from Wingo et al (2005).

Recommendation 3:

The committee recommendsthat HHS adopt the framework illustrated in Figure S-
1 asaguidefor national surveillance of cardiovascular and chronic lung disease.

Impressive gains have been achieved in life expectancy for t