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Abstract

Problem/Condition: Amyotrophic lateral sclerosis (ALS), commonly known as Lou Gehrig’s disease, is a progressive and fatal
neuromuscular disease for which no cure has been identified. Although ALS has no known definitive cause, familial ALS (a
hereditary form) occurs in 5%—10% of cases. Many hypotheses have been formulated about what causes ALS, including chemical
exposures, occupational exposure, military service, infectious agents, nutritional intake, physical activity, and trauma. Worldwide,
ALS affects white males aged >60 years more often than any other group. In the United States, ALS surveillance is necessary to
estimate the incidence and prevalence of ALS and collect data on risk factors. ALS is not a nationally notifiable condition in the
United States (i.e., it is not a reportable condition in all jurisdictions), and individual state reporting requirements differ, with
Massachusetts being the only state that mandates reporting,.

Period Covered: October 19, 2010—December 31, 2011.

Description of System: In 2009, the federal Agency for Toxic Substances and Disease Registry (ATSDR) implemented the
National ALS Registry to collect and analyze data regarding persons with ALS in the United States. The main goals of the Registry,
as defined by the 2008 ALS Registry Act, are to describe the incidence and prevalence of ALS better, examine risk factors such as
environmental and occupational exposures, and characterize the demographics of those living with ALS. The Registry uses a two-
pronged approach to identify all cases of ALS. The first approach uses four existing national administrative databases (maintained
by Medicare, Medicaid, the Veterans Health Administration, and the Veterans Benefits Administration) to identify prevalence
of ALS. The second approach uses a secure web portal (http://www.cdc.gov/als) that was launched to the public on October 19,
2010, to identify cases not included in the four national administrative databases and to collect risk-factor data on known ALS
cases. ALS patients who have registered via the web portal can complete brief risk-factor surveys online that are intended to attain a
better understanding of ALS (e.g., genetics and environmental and occupational exposures) and help determine disease progression.

Results: During October 19, 2010-December 31, 2011, a total of 12,187 persons meeting the surveillance case definition of
definite ALS were identified by the Registry, for a prevalence of 3.9 cases of ALS per 100,000 persons in the U.S. general population.
Incidence cannot be measured because the date of diagnosis was not noted in all patient records. Overall, ALS was more common
among white males, non-Hispanics, and persons aged 60—69 years. The age groups with the lowest number of persons with ALS
were age 18-39 years and age >80 years. Males had a higher prevalence rate of ALS than females overall and across all data sources.

Interpretation: This is the first (and to date the only) effort to estimate the national prevalence of ALS in the United States. Using
the combined approach of the national databases and the web-based portal enables researchers to estimate ALS prevalence more
accurately. Registry findings for the prevalence of ALS are consistent with findings from long-established ALS registries in Europe
and from smaller-scale epidemiologic studies conducted previously in the United States. Although incidence cannot be measured
with Registry data at this time, incidence is being measured in smaller geographic areas that have participated in ATSDR’s State
and Metropolitan Area ALS surveillance projects.

Corresponding athor: Paul Mehta, MD, Division of Toxicolog?r and Public Health Actions: Data collected by the National ALS
E: Iz:rl; ?:Fel tlillosrf;el;;eos—4A8§?8§};6f0EIﬁ§hC Sﬁijzgifisc ax;i, Disease Registry are being used to better describe the prevalence of ALS
gty feephone ’ P A in the United States and to help facilitate research. The combined
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approach of using national administrative databases and a self-enrollment web portal to collect data is novel and potentially could
be used for other non-notifiable diseases such as Parkinson’s disease or multiple sclerosis. ATSDR is working closely with ALS
advocacy and support groups, researchers, health-care professionals, and others to promote the National ALS Registry in order
to capture all cases of ALS. To further enhance and strengthen the Registry, ATSDR is 1) adding new modules to the portal to
examine other potential risk factors, 2) launching a feasibility study for a novel ALS biorepository (available at http://wwwn.cdc.
gov/als/ALSBioRegistry.aspx) linked to the Registry that would potentially provide biologic specimens from patient enrollees to
help researchers learn more about disease etiology, 3) engaging in surveillance activities in selected states and large metropolitan
areas to help test the completeness of the Registry as well as calculating incidence in these areas, and 4) using the Registry to
recruit patient enrollees for new clinical trials and epidemiologic studies. Additional information about the National ALS Registry

is available at http://www.cdc.gov/als or by calling toll-free at 1-877-442-9719.

Introduction

Amyotrophic lateral sclerosis (ALS), commonly known as
Lou Gehrig’s disease, is a progressive and fatal neuromuscular
disease. Most persons die within 2-5 years of receiving a
diagnosis of ALS (7). There is no known definitive cause
of ALS, but a hereditary form of the disease, familial ALS,
occurs in 5%—10% of cases (7). No cure has been identified.
Riluzole (brand name Rilutek) is the only drug that has
been approved by the U.S. Food and Drug Administration
(FDA) to treat ALS. Riluzole has been demonstrated to slow
ALS progression; however, it does not demonstrate marked
improvement in ALS symptoms and increases survival time
only minimally (2). Although there is no blood test for ALS,
the diagnosis of the disease has evolved. Diagnosis is based
on signs and symptoms as well as on neurophysiologic tests,
primarily electromyograms. The El Escorial Criteria, a set of
clinical and diagnostic features that aim to rule out nonmotor
neuron diseases and other motor neuron diseases with restricted
presentations (i.e., those presenting as either upper or lower
motor neuron diseases but not both) (7,3) are used to classify
ALS patients for research studies. Most persons who receive an
initial diagnosis of these other motor neuron diseases ultimately
will progress to include both upper and lower motor neurons
and thus will receive an ALS diagnosis (1,4).

ALS affects persons of all races and ethnicities. Several
potential risk factors for ALS have been identified. Whites,
males, those aged >60 years, and those with a family history
of the disease are more likely to develop ALS (7). Previous
exposure to heavy metals (e.g., lead) also has been associated
with an increased risk for ALS (5-7). Certain occupations
(e.g., military service) have been identified as possible risk
factors (8—10). Nutritional intake, exposure to infectious
agents, physical activity, and trauma also have been identified
as possible risk factors (17-17). However, most risk-factor
studies have had small sample sizes or have been conducted
in limited geographic areas in populations that might not be
representative of the U.S. population.
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Background

ALS is not a nationally notifiable condition, and national
disease surveillance systems collect data related primarily to
infectious diseases (78). On the basis of studies mostly from
Europe (19-27), the incidence rate of ALS across all ages is
estimated to be 1.6 persons per 100,000 population, and
the rate increases to five persons per 100,000 population in
the seventh decade of life (28). An estimated 5,000 persons
receive a diagnosis of ALS each year in the United States,
with an estimated prevalence of 12,000 cases (28). ALS is
more prevalent in men than in women, with a typical age of
diagnosis atage 5575 years (/). Further analysis is necessary to
determine if the incidence or prevalence of ALS in the United
States is rising or declining for all age groups and to assess the
role of environmental or occupational risk factors.

During 2006-2009, four ATSDR-funded pilot projects were
conducted to evaluate the feasibility of identifying cases of ALS
by matching data from national administrative databases to site-
specific administrative and clinical databases (e.g., ALS clinic
records) for January 1, 2001-December 31, 2005 (29). The
national administrative databases included those maintained by
Medicare, Medicaid, the Veterans Heath Administration, and
the Veterans Benefits Administration; these systems incorporate
data on approximately 90 million persons. Participating sites
included the Mayo Clinic (Rochester and Olmsted County,
Minnesota), Emory University (Atlanta, Georgia), the South
Carolina Budget and Control Board, and nine members of the
Health Management Organization Research Network in seven
states (California, Massachusetts, Michigan, New Mexico,
Oregon, Pennsylvania, and Wisconsin) (29).

In 2008, the U.S. Congress passed the ALS Registry Act (30).
ATSDR was designated to create and maintain the National
ALS Registry because of its previous pilot work on ALS, because
ALS has a potential environmental risk factor link, and because
of ATSDR’s experience with designing other health registries
(e.g., the World Trade Center Health Registry). The main goals
of the Registry, as defined by the 2008 ALS Registry Act, are to
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describe the incidence and prevalence of ALS better, examine
risk factors such as environmental and occupational factors,
and characterize the demographics of persons living with
ALS. ATSDR’s National ALS Registry will contribute critical
data for further analysis of incidence, prevalence, and causal
risk factors. The Registry is also important as an innovative
use of administrative and self-reported data to identify cases;
traditionally, noncommunicable disease registries rely on data
from health-care providers to identify cases.

The purpose of this report is to describe the first (and to
date the only) effort to estimate the national prevalence of
ALS in the United States and selected descriptive risk factors.
This report is intended for public health officials, clinicians,
and researchers working to better understand and address the
needs of persons with ALS and their families.

Methods

The National ALS Registry is the first national registry to
use existing administrative data (from Medicare, Medicaid,
the Veterans Heath Administration, and the Veterans Benefits
Administration) as a major source of case ascertainment. An
algorithm was developed and used to identify persons with
ALS on the basis of encounter* codes such as having ALS
listed as a code in the visit record or having such a code and
having seen a neurologist, a death certificate listing ALS as
a cause or contributing cause of death, and prescription for
Riluzole (Box). Data from October 19, 2010-December 31,
2011 are presented. All activities involving human subjects
were reviewed and approved by CDC’s Institutional Review

Board (IRB).

Description of Registry

A health registry is a system containing uniform information
about persons that is collected in a systematic and comprehensive
way to serve a predetermined purpose (31). These data typically
are acquired, maintained, and updated over a prolonged period
of time, usually measured in years. Registry activities might
range from only listing exposed persons with associated contact
information to serving as a research repository of information
(e.g., demographics, exposure, and health information). A public
health registry is a registry that is set up to accomplish a public
health goal or activity, including obtaining information on
persons who have either a particular disease, a condition (e.g., a
risk factor) that predisposes them to the occurrence of a health-
related event, or prior exposure to substances or circumstances
known or suspected to cause adverse health effects.

*An encounter is a record of a health-care service (e.g., a visit to a physician,
hospitalization, x-ray, or laboratory test).

BOX. Algorithm used to identify cases of amyotrophic lateral sclerosis

The Agency for Toxic Substances and Disease Registry
applied the algorithm developed as part of the four pilot
projects to the same data described in this report to identify
persons with amyotrophic lateral sclerosis (ALS) during
October 19, 2010-December 31, 2011. The algorithm
categorizes persons into three categories: “definite ALS,”
“possible ALS,” and “not ALS.”

Those included in the “definite ALS” category met one
or more of the following criteria:

e an encounter® coded for ALS (International
Classification of Diseases, Ninth Revision [ICD-9]
335.20) in 21 year in the same source and either a
death certificate listing ALS as a cause of death or a
prescription for Riluzole; OR

¢ an encounter coded for ALS (ICD-9 335.20) in
>2 years and a neurologist visit in the same source; OR

* a person aged <65 years with an encounter coded for
ALS (ICD-9 335.20) in Medicare and a neurologist
visit; OR

e an encounter coded for ALS (ICD-9 335.20) in
>1 year and a neurologist visit in the same source and
an encounter coded for ALS in another source; OR

¢ an encounter coded for ALS (ICD-9 335.20 or
Veterans Benefits Administration 8017 codes) in three
or more sources; OR

* an encounter coded for ALS (ICD-9 335.20) in 1 year
and five or more neurologist visits in the same source.

Those included in the “not ALS” category met one or
more of the following criteria:

* no encounter coded for ALS (ICD-9 335.20) in any

source and no prescription for Riluzole; OR

* an encounter coded for ALS (ICD-9 335.20) in only
1 year but no neurologist visit in the same source; OR

* a person aged <18 years.

Those included in the “possible ALS” category included
everyone not determined to be either “definite ALS” or
“not ALS.”

* A record of a health-care service (e.g., a visit to a physician, hospitalization,
x-ray, or laboratory test).

The National ALS Registry uses a two-pronged approach
to identify cases of ALS in the United States. These cases are
identified for surveillance purposes and not for diagnosis or
treatment. The first approach uses records from four existing
national administrative databases (Medicare, Medicaid, the
Veterans Heath Administration, and the Veterans Benefits
Administration) to identify ALS cases on the basis of an
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algorithm developed through pilot projects (29). The second
approach, which was launched to the public on October
19, 2010, uses a secure web portal (http://www.cdc.gov/
als) to capture cases that are not included in the national
administrative databases. This approach allows patients to
self-identify, enroll in the National ALS Registry if screening
criteria are met, and take brief surveys regarding risk factors
(32). The unit of analysis for the Registry is a person with
a single (i.e., unique) record. Merging records for persons
identified as having ALS from the administrative databases
with those persons who enrolled in the National ALS Registry
web portal creates a unique record after data are de-duplicated
by using a combination of the last five digits of the person’s
Social Security number, sex, month and year of birth, and first
and last name. This ensures that persons who are identified in
both the administrative databases and the web portal are not
counted twice.

Misclassification of age at diagnosis is likely in the
administrative data because the date of diagnosis is not included
and must be estimated on the basis of the first date of a medical
service encounter. Because of the individual variation in the
time lag between diagnosis and benefit approval, using narrow
age categories increases the likelihood of miscategorization.
For this reason, standard 10-year age categories were used to
reduce the potential for misclassification of age at diagnosis.

National Administrative Databases

Medicare is a U.S. government-provided health-care
insurance program for persons aged =65 years, some disabled
persons aged <65 years, and persons of all ages with end-
stage renal disease. Persons approved for the Social Security
Administration Disability Insurance Benefit or Supplemental
Security Income because of ALS can begin receiving Medicare
without a 24-month waiting period. Medicaid is the U.S.
health program for persons and families with low incomes
and limited resources; Medicaid data include inpatient,
outpatient, and pharmacy records for persons receiving this
benefit. Veterans Health Administration data include inpatient,
outpatient, and pharmacy records for veterans receiving health-
care benefits. Approximately 20% of veterans qualify for this
benefit. Veterans Benefits Administration data include records
for veterans receiving pensions or compensation for service-
related disabilities. In 2008, the Veterans Administration
determined that ALS is to be considered a service-connected
condition regardless of when it occurred in relationship to
military service and anyone who served at least 90 days of
continuous active duty in the U.S. military may qualify for

this benefit (33).
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Algorithm Used to Identify Cases

The National ALS Registry used an existing algorithm to
identify persons with ALS (Figure 1 and Box). On the basis of
knowledge of ALS and findings from other studies (34-36),
individual and combined variables were entered into the
algorithm. The variables included International Classification
of Diseases Ninth Revision (ICD-9) 335.20 and VBA 8017
codes, a prescription for Riluzole, and the frequency of visits
to a neurologist. Only data for persons categorized as “definite
ALS” are included in this report. Those determined to be
“possible ALS” will be reevaluated as additional years of data
become available.

The algorithm was developed initially during the pilot
projects and categorized persons as either “definite ALS,”
“possible ALS,” or “not ALS,” with a sensitivity of 87%
and specificity of 85% (29). During the pilot projects this
algorithm identified persons with ALS using data from the
national databases by identifying individual patient encounters
(records of health-care services) with an ICD-9 code for any
motor neuron disease (335.2—-335.29) and Veterans Benefits
Administration—specific codes for any motor neuron disease
for the specific project catchment area. ATSDR then provided
individual encounter data from the national databases,
including full name and social security number, to the pilot
project sites (29). In addition, pilot sites examined site specific
administrative and clinical databases to identify any cases
that might have been missed during review of the national
databases’ encounter data. Pilot sites completed a standardized
spreadsheet for each person found in either a national or pilot
site database and combined all encounter records into one
record per person by database (29). This step was not repeated
during the current study period (i.e., case classification relied
only on the use of the algorithm) because the coding scheme
most likely to identify those persons who had definite ALS
had been determined during the pilot study. At that time,
researchers had abstracted accessible medical records by using
a standardized medical records abstraction form designed by
the project neurologists for signs and symptoms of ALS and
electromyography results, when available. Using these data,
a neurologist had assigned diagnoses by using the El Escorial
Ciriteria (3), a tool to characterize the certainty of an ALS
diagnosis in clinical practice and research, which was considered
the “gold standard.” Therefore, the sensitivity and specificity
of both individual and combined variables were examined
by comparing what was documented in the administrative
databases against the El Escorial Criteria classification assigned
by the neurologist. ATSDR then combined the data from the
four pilot projects (29).
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FIGURE 1. National Amyotrophic Lateral Sclerosis (ALS) Registry methodology

National Web portal
databases* registrationt
National
ALS —
Apply Registry Vallda.t|on
algorithm questions
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Follow- Risk-
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* Maintained by Medicare, Medicaid, the Veterans Health Administration, and the Veterans Benefits Administration.

T Available at http://www.cdc.gov/als.

Self-lIdentification Through a Secure
Web Portal

Not all persons with ALS can be identified through the
existing national databases because of eligibility requirements
for each of the sources as well as potential obstacles to applying
for benefits (e.g., economic or educational disadvantage).
Therefore, a secure web portal was created to help identify
ALS cases not found in the administrative databases. To enter
the National ALS Registry through its web portal, patients
must answer a series of validation (screening) questions.
These validation questions were obtained from the Veterans
Administration’s ALS Registry (which is no longer enrolling
persons with ALS) and were found to be very accurate; 93.4%
of those who passed the screening questions were determined
by a neurologist to have ALS/motor neuron disease (37). Those
persons who do not “pass” the ATSDR screening questions
cannot register and are instructed to call Registry staff for
more information.

Prevalence Calculation

The prevalence of ALS was calculated from the Registry by
using the de-duplicated total number of persons with ALS
identified through administrative data and those who self-
identified for the numerator. The 2011 Census was used for
the denominator (38).

Survey Modules and Risk-Factor
Definitions

During October 19, 2010-December 31, 2011, the
Registry web portal had seven brief risk-factor survey modules
available that persons with ALS could use to help researchers
learn more about the disease. These modules captured the
following current and historic information about enrollees:
sociodemographics, occupational history, military history,
physical activity, alcohol consumption and cigarette smoking,
and family history of neurodegenerative diseases. These topics
are mentioned in the literature as potentially being associated
with the disease. The seventh module collected information
on a person’s disease progression (i.e., ALS Functional Rating
Scale). Patients answer all modules only once except for the
module pertaining to disease progression, which is offered for
completion multiple times per year. More risk-factor modules
(e.g., detailed residential history and residential pesticide use)
have come online since January 1, 2012, and results will be
described in subsequent reports.

Current smokers were defined as persons reporting having
smoked one or more cigarettes per day for 26 months and
currently smoking. Former smokers were defined as persons
reporting having smoked one or more cigarettes per day for
>6 months but not currently smoking. Nonsmokers were
defined as persons reporting never having smoked one or more
cigarettes per day for 26 months. Current alcohol drinkers
were defined as persons reporting having consumed alcoholic
beverages at least once a month for 26 months and currently
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drinking alcohol. Former drinkers were defined as persons
reporting having consumed alcoholic beverages at least once
a month for >6 months and not currently drinking alcohol.
Nondrinkers were defined as persons reporting not having
consumed any alcoholic beverages in a month for 26 months.
Military-service history was defined as ever having been a
member of the armed forces. Titles of longest-held jobs and
corresponding industries were selected by respondents from
predetermined drop-down menus.

Results

A total of 12,187 persons were identified as “definite ALS”
across the four national databases and through web portal
registration during October 19, 2010-December 31, 2011
(Table 1). The overall prevalence rate of ALS was 3.9 per
100,000 persons and increased as age increased. The age
group 18-39 years had the lowest prevalence rate (0.5 per
100,000 persons), and the age group 70-79 years had the
highest prevalence rate (17.0 per 100,000 persons). When
the self-enrollment portal data were analyzed alone, the age
group 50-59 years had the highest prevalence rate of ALS.
ALS patients identified in the national databases tended to
be older than those identified through the web portal. Males
had a higher overall prevalence rate (4.8 per 100,000 persons)
than females (3.0 per 100,000 persons); across each data source
individually and overall. The ratio of males to females was 1.56.
The prevalence rate for whites was twice that of blacks; whites
had a prevalence rate of 4.2 per 100,000 persons compared

with 2.0 per 100,000 persons for blacks (Table 2). Prevalence
rates by age group, sex, and race are provided (Figures 2—4).
For the 10,971 patients for whom race was known, whites
accounted for 79.1% of all cases identified when all data
sources were combined, whereas blacks accounted for 6.5%.
The proportion of whites who registered was higher in the web
portal when compared with the national databases (Table 2) and
therefore might not be representative of all persons with ALS.
Of the 1,647 respondents who provided information on
smoking history, approximately half of the respondents were
either former or current smokers while half were nonsmokers.
Of the 1,640 respondents who provided information on
alcohol use, fewer respondents identified themselves as current
drinkers, more identified themselves as former drinkers, and
a similar percentage identified themselves as nondrinkers
when compared with national estimates (39). Of the 1,828
respondents who provided information on educational
attainment, a total of 71% of respondents reported some
college or higher education. Of the 1,651 respondents who
provided information on military service, nearly one quarter
(23%) of respondents reported a history of military service. A
summary of descriptive risk-factor data is provided (Table 3).
The current employment status of the majority of the 1,711
respondents who provided information on employment status
was either disabled (45%) or retired (31%). Only 15% of
respondents were currently employed full-time. A diverse range
of job titles and industries in which persons with ALS ever
worked were reported. Educators and health-care professionals
represented the job titles held the longest by respondents. The
three industries in which persons with ALS worked the longest

TABLE 1. Number and percentage of identified cases of amyotrophic lateral sclerosis (ALS), by source, age group, and sex — National ALS

Registry, United States, October 2010-December 2011

National databases

National databases

Web portal only only and portal Total*
Characteristic No. (%) No. (%) No. (%) No. (%)
Age group (yrs)
18-39 186 9.7) 252 3.0 68 (3.8) 506 (4.2)
40-49 396 (20.6) 749 8.8) 211 (11.8) 1,356 (11.1)
50-59 616 (32.0) 1,476 7.4) 498 (27.8) 2,590 (21.3)
60-69 457 (23.7) 2,703 31.9) 635 (35.5) 3,795 (31.1)
70-79 152 (7.9) 2,411 28.5) 332 (18.6) 2,895 (23.8)
>80 27 (1.4) 880 10.4) 45 (2.5) 952 (7.8)
Unknown't 92 (4.8) 1 (0) — (0) 93 (0.8)
Total 1,926 8,472 1,789 12,187
Sex$
Male 1,141 (59.2) 5,158 (60.9) 1,110 (62.0) 7,409 (60.8)
Female 785 (40.8) 3,280 (38.7) 675 (37.7) 4,740 (38.9)
Unknown' — (0) 34 (0.4) 4 (0.2) 38 (0.3)
1,926 8,472 1,789 12,187

* The number of registrants in the web portal only was 1,926 (15.8%), the number of registrants in the web portal and national databases combined was 1,789 (14.7%),
and the number of cases identified through national databases only was 8,472 (69.5%).

T Missing age or sex.
$ Sex does not match consistently across databases.
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were professional, scientific, and technical services, followed by
health care and social assistance, and then education services.
These groups represented 30% of industries in which persons
with ALS worked the longest. The longest-held occupation by
years of employment ranged from 15% for <10 years to 29%
for those who worked 20-30 years. A summary of occupational
history risk-factor data is provided (Table 4).

Discussion

The National ALS Registry is collecting national data on
disease prevalence, assessing risk factors for the development
of ALS, and exploring ways of facilitating research on ALS.
The collection of data from national administrative databases
and the web portal will be a continual process, and future
annual reports will examine data collected in 2012 and
beyond. During October 19, 2010—December 31, 2011, a
total of 12,187 persons were identified with ALS across the
four national databases and through web portal registration for
a prevalence rate of 3.9 cases of ALS per 100,000 persons in
the United States. This is consistent with the prevalence rates
for ALS reported in the United States and other countries,
including previously reported prevalence rates from ALS
registries in Europe (79-27). Identifying the cases of ALS
using a two-pronged methodology is a feasible approach.
The proportion of cases identified via the national databases
is larger than that of patients identified by the web portal (in
which participation is voluntary). The two age groups with the
highest prevalence rates were 60—69 years and 70—79 years. ALS
is more common above age 50 years (/). Men have a higher

prevalence than females across all age groups and data sources.
The ratio of males to females is consistent with other published
data on ALS (28). Whites have a higher prevalence of ALS than
blacks. The reason for this difference in prevalence by race is
unknown and needs to be investigated further. Nevertheless,
these differences in prevalence by race and by sex are consistent
with other studies (79-28).

Calculating the incidence of ALS from the National ALS
Registry data is difficult. One hindrance is the determination
of the actual date of diagnosis for ALS. The national databases
do not report an actual diagnosis date. In the portal, persons
with ALS do indicate a date of diagnosis, but this information
is self-reported and has the potential for errors. However, the
state- and metropolitan-level surveillance initiatives that are a
part of the National ALS Registry will allow for population-
based estimates of ALS incidence in smaller defined geographic
areas of the United States (see Registry Enhancements).

Why ALS affects whites and non-Hispanics at a higher rate
than it does members of any other groups is unknown. White
males receive a diagnosis at a higher rate than white females.
Factors such as occupational history and environmental
exposures might be associated with this finding. The age
groups 60—69 years and 70—79 years are the most common
ages of onset, which is consistent with the reported literature
(1,40,41). Patients who receive a diagnosis at an earlier age have
a slightly better prognosis although the average survival time
after onset of symptoms is approximately 3 years; however, only
a small proportion of patients survive beyond 5 years (7). To
identify possible risk factors for the disease above and beyond
what already is being captured and analyzed by the Registry,

TABLE 2. Number and percentage of identified cases of amyotrophic lateral sclerosis (ALS), by source, race, and ethnicity — National ALS

Registry, United States, October 2010-December 2011

National National databases
Web portal only databases only and portal Total

Characteristic No. (%) No. (%) No. (%) No. (%)
Race*

White 870 (45.2) 7,108 (83.9) 1,660 (92.8) 9,638 (79.1)

Black 18 (0.9) 733 (8.7) 47 (2.6) 798 (6.5)

Other 31 (1.6) 475 (5.6) 29 (1.6) 535 (4.4)

Unknown? 1,007 (52.3) 156 (1.8) 53 (3.0 1,216 (10.0)

Total 1,926 8,472 1,789 12,187
Ethnicity$

Hispanic or Latino 25 (1.3)

Non-Hispanic or non-Latino 889 (46.2)

Unknown' 1,012 (52.5)

Total 1,926

* Race was defined as either identifying with one racial group or, if racial identification included more than one racial group, respondents were classified as Other.

T If only Hispanic ethnicity and no racial group were chosen or if Race = Don’t Know, race was defined as Unknown. Respondents with missing race and ethnicity
information from the web portal were classified as Unknown: missing race 1,007 (52.3%) and missing ethnicity 1,012 (52.5%). N (survey 1) = 1,848.

$ Ethnicity was defined as identifying with either Hispanic/Latino or non-Hispanic/non-Latino ethnic groups. Ethnicity is not available in the national databases.

Persons of Hispanic ethnicity can be of any race or combination of races
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FIGURE 2. Prevalence rates* for cases of amyotrophic lateral sclerosis (ALS), by age group — National ALS Registry, United States, October 19,
2010-December 31, 2011
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FIGURE 3. Prevalence rates* for cases of amyotrophic lateral sclerosis FIGURE 4. Prevalence rates* for cases of amyotrophic lateral sclerosis
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TABLE 3. Descriptive risk factors for amyotrophic lateral sclerosis
(ALS) of registrants in secure web portal, by selected characteristics
— National ALS Registry, United States, October 19, 2010-
December 31,2011

Web portal*
Characteristic No. (%)
Smoking status’
Current smoker 141 (8.6)
Former smoker 686 (41.6)
Nonsmoker 820 (49.7)
Alcohol drinking status$
Current drinker 682 (41.3)
Former drinker 628 (38.1)
Nondrinker 330 (20.0)
Level of educational attainment
Less than high school 38 2.1)
High school graduate or GED 341 (18.6)
Technical or trade school diploma 105 (5.7)
Some college 372 (20.3)
College graduate 601 (32.9)
Graduate degree 334 (18.3)
Other 37 (2.0)
Military service history
Veteran 389 (23.5)
Male 358 (35.7)
Female 31 (4.7)
Nonveteran 1,262 (76.2)
Male 641 (63.8)
Female 621 (95.1)

Abbreviation: GED = general educational development.

* Respondents with missing values for risk-factor information were excluded:
smoking status, 3 (0.2%); alcohol consumption status, 10 (0.6%); educational
attainment, 1 (0.1%); and military service, 6 (0.4%). Respondents also were
excluded because of incomplete data: 1, smoking/drinking analyses;
2, educational attainment.

T Current smokers have smoked one or more cigarettes per day for 26 months
and still smoke; former smokers have smoked one or more cigarettes per day
for 26 months but currently do not smoke; and nonsmokers have not smoked
one or more cigarettes per day for >6 months.

§ Current drinkers consumed alcoholic beverages at least once a month for
=6 months and still drink alcohol at least one time per month; former drinkers
consumed alcoholic beverages at least once a month for =6 months and do not
currently drink alcohol at least one time per month; and nondrinkers have not
consumed any alcoholic beverages in a month for =6 months.

f This proportion is defined as number of sex-specific veterans/nonveterans
divided by the number of sex-specific adult respondents. For example, the
calculation of the proportion of males with a military service history = male
veterans/all male respondents.

ATSDR is funding institutions to collect and analyze data from
ALS patients. More information is available at http://wwwn.
cdc.gov/ALS/ALSExternalResearchfundedbyRegistry.aspx.
The reporting of risk factors in this report is for descriptive
purposes only, and inferences should be made with caution.
As the Registry matures, it might be possible to draw more
conclusions from the data collected through the risk-factor
modules. Insufficient information is available from the portal
data to determine if either smoking or alcohol use is a risk
factor in ALS susceptibility. However, compared with national
estimates (39), more respondents identified themselves as

nonsmokers than as current or former smokers. The portal
data indicate that persons with a higher level of educational
attainment tend to have a higher rate of ALS. This finding is
based on self-reporting by registrants and does not indicate that
having a college degree increases ALS susceptibility. Persons
with a higher level of educational attainment tend to use the
Internet more often than those who do not have a higher
education (42) and might be more proactive about searching
for information on their diagnosis than persons who have high
school only or less education. In addition, persons participating
in the portal tend to be younger than persons in the national
databases. In general, persons in this younger demographic
group also report a higher Internet usage than older persons
(42). The percentage of patients who reported having served
in the military is 23.5% compared with the national average
0f 9.1% in 2011 (43). Military service has been associated as
a potential risk factor for ALS (44). However, no definitive
etiologies related to military service have been identified, and
further analysis is required. Finally, self-selection bias might
have played a role. Members of the military might have been
more likely to volunteer to enroll in the Registry or might
have had a higher awareness of the Registry through specific
channels such as the Veterans Administration compared with
those registrants who have not served in the military.

Portal respondents self-reported their employment status, job
title held longest, industry in which they worked, and years of
employment. More than three quarters (76%) of ALS patients
reported that they were either retired or disabled. Because of
the disease’s debilitating characteristics and mobility issues
caused by the disease, this figure is not surprising. Portal data
also indicated that persons who held their occupations for
20-30 years were professionals in the health-care and education
fields. This does not necessarily indicate a correlation between
specific occupations or industries and ALS but might rather
reflect a bias toward more educated persons self-registering.
Additional research is necessary in this area.

ATSDR has begun a further analysis of the risk-factor
surveys currently available to web portal registrants. During
the study period for this report, risk-factor surveys included
sociodemographic characteristics, occupational history (most
recent and longest-held jobs), military history, cigarette smoking
and alcohol consumption, physical activity, family history of
neurodegenerative diseases, and disease progression. Since
2012, the following surveys were added: clinical data (e.g.,
medical devices used and body onset), open-ended questions
(i.e., thoughts on ALS etiology), lifetime residential history,
lifetime occupational history, and residential pesticide use.
Future surveys to be brought online include hobbies involving
toxic exposures, trauma (e.g., traumatic brain injury and electric
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TABLE 4. Risk factors for amyotrophic lateral sclerosis (ALS) of
registrants in secure web portal, by employment status, occupation,*
and length of employment — National ALS Registry, United States,
October 2010-December 2011

TABLE 4. (Continued) Risk factors for amyotrophic lateral sclerosis
(ALS) of registrants in secure web portal, by employment status,
occupation,* and length of employment — National ALS Registry,
United States, October 2010-December 2011

Characteristic No. (%)
Employment status
Full-time employed 248 (14.5)
Part-time employed 72 4.2)
Retired 532 (31.0)
Disabled 769 (44.9)
Full-time student 3 (0.2)
Homemaker 34 (2.0)
Unemployed 27 (1.6)
Other 26 (1.5)
Job title held for longest period of time
Accountant, auditor, or bookkeeper 54 (3.2)
Automotive mechanic, technician, or gas station 20 (1.2)
attendant
Carpenter or cabinet maker 14 (0.8)
Chief executive or owner 50 2.9)
Childcare or home health worker 8 (0.5)
Construction worker, laborer, roofer or painter 20 (1.2)
Cook, restaurant worker, or food server 39 (2.3)
Electrician or electrical worker 29 (1.7)
Engineer, architect or draftsperson 71 (4.1)
Farmer, gardener or animal worker 15 (0.9)
Freight mover, stock clerk or order filler 9 (0.5)
Janitor, maintenance worker or housecleaner 8 (0.5)
Lawyer or paralegal 21 (1.2)
Manufacturing laborer, production worker, or 49 (2.9)
assembler/fabricator
Physician, nurse, dental or health care worker 122 (7.1)
Police officer, sheriff, or security guard 17 (1.0)
Retail salesperson, sales clerk, or sales representative 75 (4.4)
Secretary, administrative assistant or receptionist 79 (4.6)
Steel or sheet metal worker, tool and die worker 7 (0.4)
Supervisor or manager of construction or extraction 22 (1.3)
workers
Supervisor or manager of financial or marketing workers 58 (3.4)
Supervisor or manager of manufacturing or production 45 (2.6)
workers
Supervisor or manager of wholesale or retail sales 44 (2.6)
workers
Teacher, professor or educator 141 (8.2)
Truck driver, taxi driver, chauffeur, delivery person 28 (1.6)
Welder, solderer, brazing worker 10 (0.6)
Other (specify) 623  (36.3)

shocks), caffeine consumption, reproductive history (for females
only), and health insurance information. Surveys are intended
to help researchers identify risk factors and their relationship,
or lack thereof, to ALS.

In 2006, Medicare Part D (which provides coverage for
prescription medications) became available to Medicare
recipients. The inclusion of prescription use of Riluzole among
Medicare recipients will enhance case identification. It will
be important to evaluate the completeness of the Registry.
Information will be captured each time a case is identified
either through the national databases or self-registration
so that capture-recapture statistical techniques can be used
to estimate the number of persons missed (42,43). This
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Characteristic No. (%)
Industry worked in for longest period of time
Agriculture, forestry, fishing and hunting 30 (1.8)
Mining 6 (0.4)
Utilities 33 (1.9)
Construction 102 (6.0)
Manufacturing (food, textile, apparel) 31 (1.8)
Manufacturing (paper, printing, chemicals, petroleum, 71 (4.1)
leather, lumber, stone)
Manufacturing (metal, electrical, transport, professional) 126 (7.4)
Wholesale trade 22 (1.3)
Retail trade | (cars, gas, furniture, electronics, food- 113
beverage, clothing)
Retail trade Il (sporting goods, books, music) 17 (1.0
Transportation and warehousing | (air, rail, water, 47 (2.7)
ground, pipeline)
Transportation and warehousing Il (postal, courier, 21 (1.2)
warehouse)
Information 57 (3.3)
Finance and insurance 96 (5.6)
Real estate and rental and leasing 23 (1.3)
Professional, scientific, and technical services 201 (11.7)
Management of companies and enterprises 28 (1.6)
Administrative and support and waste management 6 (0.4)
and remediation services
Educational services 172 (10.0)
Health care and social assistance 180 (10.5)
Arts, entertainment, and recreation 27 (1.6)
Accommodation and food services 39 (2.3)
Other services (except public administration) 112 (6.5)
Public administration 60 (3.5)
Employment at longest-held occupation (yrs)
<10 260 (15.2)
10-19 488 (28.5)
20-29 497 (29.0)
>30 415 (24.2)

* Respondents with missing occupational information were excluded:
employment status, 3 (0.2%); job title held for the longest time, 36 (2.1%);
industry worked in for the longest time, 94 (5.5%); and employment at longest
held occupation, 54 (3.2%). One respondent was not included in occupational
analyses because of incomplete data.

information will be used to determine if specific subgroups are
underrepresented and can be targeted for outreach. It is also
important to identify the degree of medical specialty of the
source (e.g., primary practice or neurologist) for each identified
record as this assists in the evaluation of the reliability of the
diagnosis. If the evaluation identifies groups of persons who
are underrepresented in the Registry, additional case-finding
strategies will be developed.

Because the Registry also is being used to facilitate ALS
research, ATSDR, through the Registry’s research notification
mechanism, has sent approximately 13,000 e-mail messages
to portal registrants about clinical trials and studies in which
they are eligible to participate. These studies have ranged
from randomized control trials/studies of drugs, psychological
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well-being, treatment of muscle cramps, and risk-factor analysis.
ATSDR anticipates that additional researchers will apply for and
use this research mechanism to increase patient recruitment. A
complete listing of the studies that have used the Registry for
recruitment purposes is available at http://wwwn.cdc.gov/ALS/
ALSResearchNotificationClinical TrialsStudies.aspx.

Limitations

The findings in this report are subject to at least four
limitations. First, because ALS is not a notifiable disease in
the United States (except for Massachusetts), ensuring that
all newly diagnosed and prevalent ALS cases in the United
States are captured in the Registry is challenging; therefore,
the possibility of underascertainment exists. However, the large
administrative database methodology ATSDR is using was
vetted through a pilot effort and will allow for the majority
of ALS cases in the United States to be identified, given its
sensitivity and specificity of 87% and 85%, respectively. In
addition, ATSDR is using national stakeholders to promote
the Registry to patients so they can self-enroll though the
Registry’s web portal. ATSDR endeavors to improve both the
completeness and representativeness of the data over time.
Second, although every attempt was made to de-duplicate
the files, differences in fields collected by the different
sources, misspellings of names, and data entry errors could
have prevented records from merging correctly. Additional
reviews of the records by individual variables indicate that
the overall conclusions probably are unaffected because data
entry errors are unlikely to have occurred in any substantial
number of records. Third, the calculation of ALS incidence is
not possible at this time because the date of diagnosis is not
captured through the large administrative database approach,
and cases without a date of diagnosis comprise 68% of cases in
the Registry. However, incidence is being calculated in select
states and metropolitan areas and will allow for population-
based estimates of ALS incidence in smaller defined geographic
areas of the United States. Finally, the Registry has been
officially active since October 2009 and is still maturing (i.e.,
it is continuing to add more participants and might not be
representative of all ALS patients). As more persons with ALS
enroll and complete surveys, a better understanding of possible
risk factors might emerge.

Promoting the Registry

To inform persons with ALS about the Registry, ATSDR
has partnered with external nonprofit organizations such
as the ALS Association (ALSA) (http://www.alsa.org), the

Muscular Dystrophy Association (MDA) (http://www.mda.
org/disease/amyotrophic-lateral-sclerosis), and the Les Turner
ALS Foundation (http://www.lesturnerals.org), among others.
These organizations have chapters, offices, and clinics located
throughout the United States that provide support and care
to persons with ALS and their families. They also encourage
persons with ALS to become contributing members of the
Registry. These organizations increasingly are using tablet
personal computers and portable hotspots to aid in enrollment
of those patients who are homebound, lack computer or
internet access, or are otherwise immobile. In addition,
ATSDR uses several tools to promote the Registry, including
posts in social media channels such as Facebook and Twitter,
advertisements in print and electronic professional magazines,
and participation in nationwide events such as scientific
conferences and meetings of patient support groups.

Registry Enhancements

In addition to enrolling persons with ALS in the Registry,
ATSDR is taking steps to enhance the Registry’s usefulness
and utility. One such enhancement is undertaking active state
and metropolitan level surveillance initiatives that will allow
for timely population-based case estimates of ALS in smaller
defined geographic areas. Three states (Florida, New Jersey,
and Texas) and eight metropolitan areas (Atlanta, Georgia;
Baltimore, Maryland; Chicago, Illinois; Detroit, Michigan;
Las Vegas, Nevada; Los Angeles, California; Philadelphia,
Pennsylvania; and San Francisco, California) have participated.
These local surveillance activities have actively identified
neurologists who diagnose ALS or provide care for persons with
ALS and asked them to report persons with ALS under their
care during a specified period. This process is helping ATSDR
evaluate the Registry’s completeness by comparing state and
local data to data from the same areas collected in the Registry.
If some areas or groups are found to be underrepresented in
the Registry, ATSDR will work with external partners to find
ways to reach these populations.

Another Registry enhancement includes the development
of a research notification mechanism to inform persons with
ALS about new research studies in which they might be able to
participate. When researchers send ATSDR information about
their studies, a review panel evaluates the project and verifies
that the study has been approved by the researcher’s IRB.
ATSDR then sends information about the study via e-mail
to Registry enrollees who have agreed to be contacted about
such projects. Registrants then can contact the researcher if
they want to take part in the study. ATSDR does not provide
identifiable information to researchers at any point in this
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process. Since the research notification mechanism’s May
2012 deployment, approximately 96% of enrollees in the
National ALS Registry have elected to be notified about ALS
research opportunities (available at http://wwwn.cdc.gov/ALS/
ALSClinicalResearch.aspx).

Finally, ATSDR is funding a feasibility study for the creation
of a national biorepository collecting biologic specimens (blood
and tissue) from persons in the ALS Registry. Biorepositories
(or biobanks) are “libraries” in which biospecimens are stored
and made available for scientists to study for clinical or research
purposes. A biorepository can help researchers learn more about
the cause(s) of ALS and can provide data that can be studied
along with demographic and other environmental as well as
occupational data currently being provided by persons with
ALS (available at http://wwwn.cdc.gov/als/ALSBioRegistry.
aspx). Linking the specimens to the information collected
from Registry participants is a novel approach that will make
the Registry even more useful.

Conclusion

Surveillance is important to monitor changes in incidence
and prevalence of a condition. Surveillance data also can be
used in planning for health-care needs, detecting changes
in health practices, and assessing the burden of disease. For
chronic diseases, monitoring the burden of disease (morbidity,
disability, and mortality) is important (47). To date, national
disease surveillance systems have been related primarily to
infectious diseases. In 1992, directors of the World Health
Organization noncommunicable disease collaborating centers
and key officials in centers for noncommunicable diseases
advocated increased surveillance of noncommunicable
diseases; this recommendation was made on the basis of the
lack of incidence data for noncommunicable diseases (48). In
addition, registries can be used to identify patients with specific
conditions who can be asked to participate in research studies.

This is the first prevalence estimate of ALS for the United
States that is based on national data. The establishment of the
National ALS Registry will allow for analysis of prevalence
of this disease as well as continuing research on risk factors.
Using existing database resources from Medicare, Medicaid,
the Veterans Heath Administration, and the Veterans Benefits
Administration as well as the self-reported web-based portal
will allow for a more accurate estimate of disease burden and
could be a model for other non-notifiable diseases such as
Parkinson’s disease or multiple sclerosis. ATSDR endeavors
to improve both the completeness and representativeness of
the data over time to ensure completeness and accuracy of
the Registry. Furthermore, identifying possible risk factors
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for ALS through close partnerships with academic researchers
and enrolling persons with ALS in the Registry will facilitate
further exploration of ALS etiology.
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