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Abstract

Amyotrophic lateral sclerosis (ALS) is a fatal, rare, and hard to diagnose neurological disease with
unknown etiology.

Objective: To understand the incidence, prevalence, and survival characteristics of ALS cases in
the Atlanta metropolitan area.

Methods: Neurologists in Clayton, Cobb, DeKalb, Fulton, and Gwinnett counties provided case
reports for ALS patients under their care from 1 January 2009 to 31 December 2011. Incidence
and prevalence rates were calculated for 2009, 2010, and 2011 by sex, race, and ethnicity. Using
data from the National Death Index, survival time was calculated for age, sex, race, ethnicity, and
El Escorial criteria.

Results: There were 281 unique ALS cases reported, which is approximately 104% of the
expected cases. The majority of the 281 cases were white, non-Hispanic, male, and in the 50-59
age category. The overall average incidence rate for 2009 to 2011 was 1.54 per 100,000 person-
years, with higher annual incidence rates for whites, males, and non-Hispanics. The prevalence
rates for 2009, 2010, and 2011 were 5.05, 5.44, and 5.56 per 100,000, respectively. Median
survival time was highest for the 18-39 age group, Asians, non-Hispanics, and males.
Additionally, the log-rank tests for homogeneity across strata indicate a statistical significance
between strata for the age category for survival time.
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Conclusion: The findings for Atlanta are similar to other population-based studies in the United
States. Although the Atlanta metropolitan area was selected to over-represent the minority
population, the strongest predictor of survival time was age at diagnosis.
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Introduction

Amyotrophic lateral sclerosis (ALS) is a progressive and fatal neurological disease affecting
both the upper and lower motor neurons. Familial forms of ALS account for 5-10% of cases
(1,2). The etiology of most sporadic ALS cases is unknown, and previous etiologic studies
have evaluated environmental and occupational exposures, physical activity, trauma,
genetics, as well as other potential risk factors (3-5).

ALS prevalence is estimated to be 4-6 cases/100,000 population globally, with Japan
reporting one of the highest crude prevalence rates of 9.9 per 100,000 population (6-8).
Recent data from the National ALS Registry estimated the prevalence of ALS in the United
States (US) to be 5.2 per 100,000 population (9). Worldwide prevalence and incidence rates
may vary widely due to differences in population age and geography, including genetic
predisposition, and environmental factors (7). In North America, the annual incidence rate is
estimated to be 1.6 cases per 100,000 person-years (7,10). Those with ALS in the United
States are more likely to be older, male, white, and non-Hispanic (6,9,11,12). Median
survival time from diagnosis has been reported to be 21-26 months depending on the
population studied (13-15). The strongest predictor of survival time has consistently been
age at diagnosis, with older ages having shorter survival time (13-16).

To learn more about ALS in the United States, the federal Agency for Toxic Substances and
Disease Registry (ATSDR) maintains the National ALS Registry (Registry) (9,17). Because
ALS, like most noncommunicable diseases, is a non-notifiable condition in the United
States, the Registry identifies ALS cases using national administrative databases and by
patient self-enrollment through a web portal (9,17,18). ATSDR’s Registry also funded the
State and Metropolitan Area ALS Surveillance Project, which consisted of three state and
eight metropolitan areas in the US, including Atlanta. The purpose of this project, described
in detail elsewhere (19), was to gather reliable and timely data on the demographic
characteristics of ALS cases in smaller catchment areas below the national level and to assist
ATSDR in evaluating the completeness of the Registry.

The objectives of this paper are to calculate the incidence and prevalence of ALS in the
Atlanta metropolitan area and describe the demographic and survival characteristics of cases
to contribute to the epidemiologic knowledge of ALS in a diverse population.
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Study population

Incidence

The data presented here were collected as part of the overall State and Metropolitan Area
ALS Surveillance Project. Catchment areas were selected to over-represent racial and ethnic
minorities. The Atlanta metropolitan catchment area included the five largest counties,
Cobb, Clayton, DeKalb, Fulton, and Gwinnett with a total population of 3,365,297. All
neurologists in the catchment area were contacted to determine if they diagnosed and/or
cared for ALS patients during the eligibility period. If they did, a surveillance coordinator
explained the surveillance project, identified a contact, and requested that each eligible
person with ALS be reported. A person with ALS was eligible to be reported if diagnosed
and/or cared for from 1 January 2009 through 31 December 2011 and was a resident of one
of the project’s catchment areas.

All neurologists who diagnosed or cared for ALS patients were requested to complete a one-
page Case Reporting Form (CRF). Additional focus was given to neurologists who typically
see more than 50 ALS patients per year. The CFR included patient demographic questions
such as sex, date of birth, race, ethnicity, date of diagnosis, EI Escorial criteria, date of onset
of symptoms, family history, provider details, and payer information. Race was categorized
using the US Census defined race categories. Race and ethnicity were self-reported variables
abstracted from the patient’s medical records. The EIl Escorial diagnosis criteria was used for
case definition, where patients were categorized as definite, probable, probable (lab
supported), possible, or not classifiable ALS (20). ALS diagnosis was confirmed through a
medical record verification form (MRVF) and an electromyogram (EMG) report. No
patients were directly contacted as a part of the overall State and Metropolitan Area ALS
Surveillance Project. The age of diagnosis was not reported for the metropolitan areas but
calculated using the date of birth and the date of ALS diagnosis. For the analyses, age was
categorized into six groups 18-39, 40-49, 50-50, 60-69, 70-79, and greater than 80 years of
age. All cases identified in the Atlanta metropolitan area were submitted to the National
Death Index (NDI) and searched for deaths occurring in years 2009-2015 to learn vital
status and identify the date of death for deceased cases. A detailed description of the
methodology used for case ascertainment can be found in the State and Metropolitan Area
ALS Surveillance Project paper by Wagner et al (19).

Incidence rates were calculated for each year using the count of cases diagnosed in each year
as the numerator and the corresponding county 2010 US Census population data as the
denominator. Only cases diagnosed from 2009 to 2011 were included, excluding those cases
diagnosed prior to 2009. Crude average annual incidence rates were calculated by adding the
incidence rates for the three years and then dividing by three. Furthermore, cases were
stratified by sex, race, and ethnicity and strata-specific incidence rates were calculated for
2009, 2010, and 2011. An average annual incidence rate (2009-2011) was calculated for
sex, race, and ethnicity. All incidence cases are calculated and listed as cases per 100,000
person-years.
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Prevalence was calculated for 2009, 2010, and 2011 using case data collected during the
State and Metropolitan Area Surveillance Project. Cases were submitted to the NDI to
obtain information on vital status and, if deceased, obtain date of death. Using the data
received from the NDI, those cases who were deceased were excluded from the appropriate
yearly prevalence calculation. Six cases missing date of diagnosis were excluded from the
prevalence analysis. Unknown, other race, and unknown ethnicity were excluded from the
prevalence analysis. The 2010 US Census population for the five counties was used for the
denominator and standardized to 100,000 population.

Survival time

Results

A survival analysis was conducted using data from the cases in the Atlanta metropolitan area
and date of death obtained from the NDI 2015. In this analysis, survival time was calculated

from the month and year of diagnosis to the month and year of death and reported in months
of survival. Cases identified as unknown or other race were excluded from the analysis. The

ethnicity variable included Hispanic and non-Hispanic.

Using the LIFETEST procedure in SAS version 9.3, median and mean survival times were
generated. The variables of age group, sex, race, ethnicity, and El Escorial diagnosis criteria
were analyzed. Because neurologists specializing in the treatment of ALS agree that patients
with EI Escorial diagnosis criteria definite, probable, and probable (laboratory-supported)
have ALS, we combined them into one category and possible and not classifiable into the
second category. The median survival time was reported (in months), along with the
confidence intervals for the function. Using the log-rank test, survival time was assessed
across strata and a p-value less than 0.05 was considered statistically significant. Data were
analyzed for descriptive and survival analysis using Microsoft Excel and SAS software
version 9.3 (21,22). This project was approved by the Centers for Disease Control and
Prevention Institutional Review Board.

Case demographics

Of the Atlanta catchment area, the 2010 Census population was 45.9% white and 39.1%
black, with 87.5% non-Hispanic and 12.5% Hispanic. The 2010 US population in
comparison was 72.4% white and 12.6% black, with 83.7% non-Hispanic and 16.3%
Hispanic (23). Out of a total of 226 neurologists, only 30 neurologists in the catchment area
diagnosed or cared for ALS patients and 87.0% (26 neurologists) reported cases. A total of
292 case reports were received from the participating neurologists representing 281 unique
cases that were used in this analysis, which was 104% of expected cases. In order to evaluate
the progress of the numerous state and metropolitan areas, we estimated the number of
expected cases by using the 2010 Census data for the project area and estimates of incidence
and prevalence.

Two-hundred twenty-nine of the 281 (81.5%) cases were reported as being definite,
probable, or probable lab-supported cases on the EI Escorial criteria. The remaining 52 cases

Amyotroph Lateral Scler Frontotemporal Degener. Author manuscript; available in PMC 2021 May 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

PUNJANI et al.

Incidence

Prevalence

Page 5

were defined as possible or not classifiable cases. Overall, 45.6% of the reported Atlanta
patients were over the age of 60 years compared with a higher national average of 62.7% of
cases (24). Comparing the sex distribution of ALS cases, the Atlanta cohort had a 1.6 male
to female ratio compared with a similar 1.5 male to female ratio for the national data. The
majority of Atlanta patients were white (69.4%), followed by black (23.1%), and Asian
(2.8%). Eighty-nine percent of ALS cases were non-Hispanic, and the majority classified as
definite on the EIl Escorial criteria (58.4%). The reported Atlanta cases were most likely to
be between the ages of 50-79, male, white, and non-Hispanic (Table 1). Familial history of
ALS was reported for 3.9% of the cases.

Of the 281 unique cases reported, 155 (55.2%) cases were diagnosed between 1 January
2009 and 31 December 2011 in the Atlanta area. Using the 2010 US Census population, the
incidence rates for each year and an overall annual incidence rate was calculated. The
overall crude incidence rates for 2009, 2010, and 2011 were 1.49, 1.66, and 1.46 per
100,000 person-years, respectively. The average incidence rate for the three-year period was
1.54 per 100,000 person-years (Table 2).

Additionally, incidence rates were analyzed by race, sex, and ethnicity. Males had a higher
overall annual incidence rate of ALS (1.88 cases per 100,000 person-years) compared with
women (1.22). Additionally, the average incidence rate for whites was 2.46 compared with
0.94 for blacks and 0.62 for Asians. The average incidence rate for non-Hispanic was 1.66
cases per 100,000 population compared with 0.47 for the Hispanic cases.

In 2009, a total of 170 prevalent ALS cases were reported by neurologists in the Atlanta
area. From 2009 to 2011, the number of prevalent cases of ALS increased from 170 to 187
cases. Those cases identified by the neurologists in 2009 also counted in 2010, unless the
case was confirmed deceased by the NDI. The annual prevalence for 2009 was 5.05 per
100,000 population, with males having a higher prevalence (6.60) than women (3.58) (Table
3). The prevalence rate for 2010 increased to 5.44 per 100,000 population, followed by 5.56
for 2011. Across 2009 to 2011, the strata-specific prevalence rates tend to be highest for
white, non-Hispanic, and males (Table 3).

Survival characteristics

The final analysis consisted of calculating survival time for the Atlanta cohort of cases. As
of 31 December 2015, 204 (72.6%) of the reported cases were deceased. The overall mean
survival time from the time of diagnosis to the time of death was 34.6 months and the
median survival time was 23 months (95% CI 21, 28) (Table 4). Survival time varied among
the age groups, with survival time decreasing with increasing age. The highest survival time
(54.5 months) was for those 18-39 years of age. The survival time was the lowest for those
>80 years of age (10 months 95% CI 3, 21). Males had a higher median survival time of 26
months (95% CI 21, 34) compared with females with a survival time of 21 months (95% CI
14, 25). The survival time for Hispanics was much longer compared with non-Hispanics
with 48 months (95% CI 37, 55) and 27 months (95% CI 21, 37), respectively.
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Finally, those cases reported as definite, probable, and probable (laboratory supported) on
the El Escorial criteria had a slightly higher median survival time of 24 months (95% CI 21,
29) compared with 21 months (95% CI 10, 29) for those in the possible and not classifiable
diagnosis group. The log-rank tests for homogeneity across strata indicate a statistical
significance between strata for the age category with a p-value of p<0.0001 (Table 4).

Discussion

This report is the first to provide incidence and prevalence estimates specific to the Atlanta
metropolitan area. Although every attempt was made to identify ALS cases in the area, it is
possible that a small percentage of ALS patients residing in the Atlanta metropolitan area
were not included. However, because the ALS specialty clinics in Georgia both reported
their eligible cases which comprised of 95% of the unique cases and the number of
neurologists who would care for an ALS patient who did not report was small, 4, the chance
that underreporting bias occurred or a large number of cases were missed is likely to be
small.

The demographic characteristics of the Atlanta cohort were similar to previously published
literature (6,7,14). The annual incidence rates for Atlanta (2009-2011) ranged from 1.49 to
1.66, with an average annual incidence rate of 1.54 per 100,000 per-years. This incidence is
similar to the worldwide estimates of 1.6-2.5 per 100,000 population (7,8,25,26). The
annual average incidence rate for the Atlanta metropolitan cohort was higher for males than
females, which is similar to previously published literature (7,25,26). Compared
internationally, the European population had a crude incidence rate of 2.16 per 100,000
person-years (95% CI 2.0, 2.3), with men also having a higher incidence rate compared with
women (25). In addition, those who reported their race as white had a significantly higher
incidence rate compared with black and Asian. A lower incidence for blacks, Asians, and
non-Hispanic ALS patients is consistent with other published data analyzing the difference
in incidence rates among ethnicities (12,27). This reported lower incidence in minorities and
Atlanta’s higher percentage of a minority population may explain the slightly lower average
annual incidence rate reported in this analysis.

To our knowledge, this project was the first to analyze ALS prevalence rates in the Atlanta
metropolitan area. In addition to incidence rates per year, the prevalence rates for the Atlanta
metropolitan ALS cases for 2009, 2010, and 2011 were calculated. The overall prevalence in
2011 (5.56 per 100,000) was higher than the national prevalence rate of 4.3 per 100,000
(24). Additionally, a global analysis conducted of motor neuron diseases from 1990 to 2016
found a worldwide prevalence rate of 4.5 (4.1-5.0) per 100,000 population, which is lower
than the prevalence rates determined in the Atlanta cohort (28). Similar to other ALS
literature, the prevalence of white cases in Atlanta (2009-2011) is significantly higher
compared with the other races, with a significant difference in the number of Hispanic ALS
patients seen by neurologists compared with non-Hispanic patients (7,27). When stratifying
the prevalence by race, sex, and ethnicity, the prevalence for males in the Atlanta cohort is
significantly higher compared with the prevalence for females, which is similar to existing
literature (7,9,10).
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The survival analysis indicates median survival time for the Atlanta cohort to be 23 months
from the time of diagnosis, which is similar to other cohort studies reporting average
survival times of 21-26 months (13,14). A study conducted on ancestral origin of ALS cases
reveals a median survival time from ALS onset to be highest for those from Central Asia (48
months) and the lowest survival for cases from Northern Europe (25 months) (29). Although
the number of Asians in the Atlanta area were low and not statistically significant, like other
papers, Asians had the highest survival time compared with blacks or whites. Additionally,
other studies have concluded lower mortality rates for mixed origin populations compared
with the white population (30). The survival time for men in the Atlanta cohort was higher
than woman, which is similar to findings from other studies assessing survival time
characteristics (16). However, the age at diagnosis was the only statistically significant factor
for survival time, with survival time decreasing as the age of diagnosis increases. Other
studies have also concluded that increasing age is a strong predictor of survival time (13,14).

A small number of cases in the unknown and other race category, as well as the unknown
ethnicity were excluded from the analysis. The Atlanta metropolitan area was selected to
over represent racial and ethnic minority populations. While the US population consists of
72.4% white, 12.6% black, and 4.8% Asian, the Atlanta population has a significantly higher
percentage of blacks (39.1%) and Asians (6.4%) (23). When comparing the percentage of
the Hispanic population, there is a slightly lower percentage of Hispanics in Atlanta (12.5%)
compared with the United States (16.3%). Because Hispanics account for 12.5% of the
population in the Atlanta counties, with an emphasis towards a younger Hispanic population,
the low percent of Hispanic ALS cases is not unexpected. Looking at the percentage of non-
whites in the United States and Atlanta counties, if race and ethnicity were predictive of
survival time, the Atlanta cohort had a sufficient sample of non-whites to evaluate if race
was a predictor of survival time. However, with an adequate sample size, there was still no
statistical significance for survival time by race or ethnicity. The results and findings from
the Atlanta metropolitan area are consistent with other similar metropolitan areas
participating in the State and Metropolitan Area ALS Surveillance project (11,28,31,32). As
in the Atlanta cohort, age was the strongest predictor of survival in other similar
metropolitan areas (13-16).

We found that those cases reported as definite, probable, and probable (lab supported) on the
El Escorial criteria had a slightly higher median survival time compared with those in the
possible and not classifiable diagnosis group. Studies have shown that individuals who
regularly are seen at an ALS specialty clinic have longer survival (33,34). Although we do
not know who regularly attended a specialty clinic, we can hypothesize that those with a less
definitive diagnosis are less likely to attend such a clinic which could contribute to their
decreased survival time.

Conclusion

Conducting surveillance for ALS in the United States can be a challenge because ALS is a
non-notifiable disease and systems developed to identify cases may not be complete.
However, this project identified 104% of the expected cases in the Atlanta metropolitan area,
suggesting that there was minimal under-ascertainment. These analyses are the first to
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amine the incidence, prevalence, and survival time for the Atlanta cohort from the State
d Metropolitan Area ALS Surveillance Project. Although the Atlanta metropolitan area

was selected to over-represent racial and ethnic minorities, the results are similar to other

na

tional findings in the United States, with an overall annual incidence rate of 1.54 per

100,000 person-years and prevalence rates ranging from 5.05 to 5.56 per 100,000 population
for 2009 to 2011. While there were some differences when assessing survival time by race,
sex, ethnicity, and El Escorial criteria, the strongest predictor was age at diagnosis. The
findings from these analyses contribute the knowledge of ALS incidence, prevalence, and

Su

rvival time in a diverse US population.

Acknowledgements

The authors thank the state and local health departments, ALS specialty clinics in Georgia, and other organizations
that assisted with data. This project was funded by the Agency for Toxic Substances and Disease Registry.

References
1.

10

11.

12.

13.

14.

Gordon PH. Amyotrophic lateral sclerosis: an update for 2013 clinical features, pathophysiology,
management and therapeutic trials. A&D. 2013;04:295-310.

. Byrne S, Walsh C, Lynch C, Bede P, Elamin M, Kenna K, et al. Rate of familial amyotrophic lateral

sclerosis: a systematic review and meta-analysis. J Neurol Neurosurg Psychiatry. 2011;82:623-7.
[PubMed: 21047878]

. Beghi E, Logroscino G, Chio A, Hardiman O, Millul A, Mitchell D, et al. Amyotrophic lateral

sclerosis, physical exercise, trauma and sports: results of a population-based pilot case-control
study. Amyotrophic Lateral Scler. 2010;11:289-92.

. Fallis BA, Hardiman O. Aggregation of neurodegenerative disease in ALS kindreds. Amyotrophic

Lateral Scler. 2009;10:95-8.

. Das K, Nag C, Ghosh M. Familial, environmental, and occupational risk factors in development of

amyotrophic lateral sclerosis. North Am J Med Sci. 2012;4:350-5.

. Hirtz D, Thurman DJ, Gwinn-Hardy K, Mohamed M, Chaudhuri AR, Zalutsky R. How common are

the ‘common’ neurologic disorders?. Neurology. 2007;68:326-37. [PubMed: 17261678]

. Chio A, Logroscino G, Traynor BJ, Collins J, Simeone JC, Goldstein LA, et al. Global

epidemiology of amyotrophic lateral sclerosis: a systematic review of the published literature.
Neuroepidemiology. 2013;41:118-30. [PubMed: 23860588]

. Doi Y, Atsuta N, Sobue G, Morita M, Nakano I. Prevalence and incidence of amyotrophic lateral

sclerosis in Japan. J Epidemiol. 2014;24:494-9. [PubMed: 25373461]

. Mehta P, Kaye W, Raymond J, Punjani R, Larson T, Cohen J, et al. Prevalence of amyotrophic

lateral sclerosis — United States, 2015. MMWR Morb Mortal WKkly Rep. 2018;67:1285-9.
[PubMed: 30462626]

. Marin B, Boumédiene F, Logroscino G, et al. Variation in worldwide incidence of amyotrophic
lateral sclerosis: a meta-analysis. Int J Epidemiol. 2017;46:57—74. [PubMed: 27185810]

Wagner L, Archer NP, Williamson DM, Henry JP, Schiffer R, Jackson CE, et al. Prevalence of
amyotrophic lateral sclerosis in Texas, 1998-2003. Texas Med. 2012;108:e1.

Nelson LM, van den Eeden SK, Tanner CM, Bernstein AL. Incidence of amyotrophic lateral
sclerosis in a multiethnic health care organization. Neuroepidemiology. 2010;34:276.

Pupillo E, Messina P, Logroscino G, Beghi E. Long-term survival in amyotrophic lateral sclerosis:
a population-based study. Ann Neurol. 2014;75:287-97. [PubMed: 24382602]

Jordan H, Fagliano J, Rechtman L, Lefkowitz D, Kaye W. Effects of demographic factors on
survival time after a diagnosis of amyotrophic lateral sclerosis. Neuroepidemiology. 2015;44:114—
20. [PubMed: 25792423]

Amyotroph Lateral Scler Frontotemporal Degener. Author manuscript; available in PMC 2021 May 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

PUNJANI et al.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Page 9

Cetin H, Rath J, Fuzi J, Reichardt B, Fulop G, Koppi S, et al. Epidemiology of amyotrophic lateral
sclerosis and effect of riluzole on disease course. Neuroepidemiology. 2015;44:6-15. [PubMed:
25571962]

Paulukonis ST, Roberts EM, Valle JP, Collins NN, English PB, Kaye WE. Survival and cause of
death among a cohort of confirmed amyotrophic lateral sclerosis cases. PLoS One.
2015;10:e0131965. [PubMed: 26172548]

Antao VC, Horton DK. The National Amyotrophic Lateral Sclerosis (ALS) Registry. J Environ
Health. 2012;75:28-30.

Kaye WE, Sanchez M, Wu J. Feasibility of creating a National ALS Registry using administrative
data in the United States. Amyotrophic Lateral Scler Frontotemporal Degener. 2014;15:433-9.

Wagner L, Rechtman L, Jordan H, Ritsick M, Sanchez M, Sorenson E, et al. State and metropolitan
area-based amyotrophic lateral sclerosis (ALS) surveillance. Amyotrophic Lateral Scler
Frontotemporal Degener. 2015;23:1-7.

Brooks BR, Miller RG, Swash M, Munsat TL. World Federation of Neurology Research Group on
Motor Neuron Diseases. El Escorial revisited: Revised criteria for the diagnosis of Amyotrophic
Lateral Sclerosis. Amyotroph Lateral Scler Other Motor Neuron Disorder. 2000;1:293-9.

Microsoft Excel [computer program]. Redmond, Washington: Microsoft; 2016

SAS Institute Inc. [computer program]. Base SAS® 9.3 Procedures Guide. Cary, NC: SAS Institute
Inc; 2011.

US Census Bureau. Race and Hispanic or Latino Origin 2010, 2010 Census Summary. Washington,
DC: US Department of Commerce, US Census Bureau; 2010. Available at: https:/
factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=CF

Mehta P, Antao V, Kaye W, Sanchez M, Williamson D, Bryan L, et al. Prevalence of Amyotrophic
Lateral Sclerosis — United States, 2010-2011. MMWR Surveill Summ. 2014;63:1-14.

Logroscino G, Traynor BJ, Hardiman O, Chio A, Mitchell D, Swingler RJ, et al. Incidence of
amyotrophic lateral sclerosis in Europe. J Neurol Neurosurg Psychiatry. 2010;81:385-90.
[PubMed: 19710046]

Ragonese P, Cellura E, Aridon P, D’amelio M, Spataro R, Taiello AC, et al. Incidence of
amyotrophic lateral sclerosis in Sicily: a population-based study. Amyotrophic Lateral Scler.
2012;13:284-7.

Cronin S, Hardiman O, Traynor BJ. Ethnic variation in the incidence of ALS: a systematic review.
Neurology. 2007;68:1002—7. [PubMed: 17389304]

Logroscino G, Piccininni M, Marin B, Nichols E, Abd-Allah F, Abdelalim A, et al. Global,
regional, and national burden of motor neuron diseases 1990-2016: a systematic analysis for the
Global Burden of Disease Study. Lancet Neurol. 2018;17:1083-97. [PubMed: 30409709]

Marin B, Logroscino G, Boumédiene F, Labrunie A, Couratier P, Babron M-C, et al. Clinical and
demographic factors and outcomes of amyotrophic lateral sclerosis in relation to population
ancestral origin. Eur J Epidemiol. 2016;31:229. [PubMed: 26458931]

Zaldivar T, Gutierrez J, Lara G, Carbonara M, Logroscino G, Hardiman O. Reduced frequency of
ALS in an ethnically mixed population. Neurology. 2009;72:1640-5. [PubMed: 19433736]

Freer C, Hylton T, Jordan HM, Kaye WE, Singh S, Huang Y, et al. Results of Florida’s
Amyotrophic Lateral Sclerosis Surveillance Project, 2009-2011. BMJ Open. 2015;5:e007359.

Valle J, Roberts E, Collins N, Paulukonis S, English P, Kaye W. Epidemiology and surveillance of
amyotrophic lateral sclerosis in two large metropolitan areas in California. Amyotrophic Lateral
Scler Frontotemporal Degener. 2015;16:209-15.

Traynor BJ, Alexander M, Corr B, et al. Effect of a multidisciplinary amyotrophic lateral sclerosis
(ALS) clinic on ALS survival: a population-based study, 1996—2000. J Neurol Neurosurg
Psychiatry. 2003;74:1258-61. [PubMed: 12933930]

Martin S, Trevor-Jones E, Khan S, Shaw K, Marchment D, Kulka A, et al. The benefit of evolving
multidisciplinary care in ALS: a diagnostic cohort survival comparison. Amyotrophic Later Scler
Fr. 2017;18:569-75.

Amyotroph Lateral Scler Frontotemporal Degener. Author manuscript; available in PMC 2021 May 18.


https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=CF
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=CF

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

PUNJANI et al.

Table 1.

Page 10

Demographic characteristics of reported ALS cases in the Atlanta metropolitan area, 1 January 2009 to 31

December 2011 (/7=281).

Count of Cases (% of cases)

Demographics Categories # %
Age Groups (Years) 18-39 22 7.8
40-49 50 17.8
50-59 75 26.7
60-69 71 25.3
70-79 48 17.1
=80 9 3.2
Unknown 6 21
Sex Male 172 61.2
Female 109 38.8
Race White 195 69.4
Black 65 23.1
Asian 8 2.8
Other 1 0.4
Unknown 12 4.3
Ethnicity Hispanic 9 3.2
Non-Hispanic 250 89.0
Unknown 22 7.8
El Escorial Diagnosis Criteria  Definite 164 58.4
Probable 45 16.0
Probable (laboratory supported) 20 7.1
Possible 45 16.0
Unclassified 7 25
Family History of ALS Yes 11 3.9
No 259 92.2
Unknown 11 3.9
Total 281 100

*
Atlanta metropolitan area includes Cobb, Clayton, DeKalb, Fulton, and Gwinnett counties.
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