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SUMMARY

Amyotrophic lateral sclerosis (ALS) is a progressive and
nearly always fatal disease that affects a person’s nervous system.
It is sometimes referred to as Lou Gehrig’s disease, after the
famous baseball player who died from it. When a person develops
ALS, nerve cells in the brain and spinal cord degenerate. The
degeneration prevents communication between the nervous system
and the voluntary muscles of the body, and the breakdown in
communication leads to muscle paralysis. Eventually, the muscles
responsible for breathing are affected, and respiration fails. There
is no effective treatment for ALS.
ALS affects 20,000-30,000 men and women in the United
States at any given time. It occurs in people of all races and ethnic
backgrounds. About 5-10% of ALS cases are inherited; the cause
of the remaining 90-95% of cases is not known.
Four recent epidemiologic studies have reported an
association between development of ALS and prior service in the
US military. Three of those studies1 evaluated veterans of the
1991 Persian Gulf War; the fourth2 evaluated veterans who served
in the military in the period 1910-1982. Because of the findings of
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AMYOTROPHIC LATERAL SCLEROSIS IN VETERANS

those studies, the Department of Veterans Affairs (VA) asked the
National Academies to conduct an independent assessment of the
potential relationship between military service and the later
development of ALS. The population of interest to VA
encompasses all veterans, not only veterans who served in a
specific deployment (for example, veterans of the Gulf War). The
National Academies assigned the project to the Institute of
Medicine (IOM), which appointed a committee and charged it with
evaluating the scientific literature on ALS in veterans. In addition,
if an association were found to exist between military service and
the later development of ALS, the committee might make
recommendations that would help to identify risk factors for ALS
that are relevant to military service.
In 2001, Secretary of Veterans Affairs Anthony J. Principi
made a policy decision to provide disability compensation to Gulf
War veterans who served in the Southwest Asia Theater of
Operations during the period August 2, 1990-July 31, 1991, and
who later developed ALS. Other US veterans with ALS do not
receive disability compensation for their illness.
METHODOLOGY
The committee began its work by identifying the medical
and scientific literature on ALS. PubMed, a database created and
managed by the National Library of Medicine, was searched for
studies on ALS in the veteran population. The articles relevant to
the committee’s task were identified, and copies were obtained.
Next, the committee assessed the studies for methodologic rigor
and for evidence of association between service in the military and
development of ALS. For information on possible ALS risk
factors, PubMed was searched for studies on ALS in nonveteran
populations and review articles on ALS (including articles on
studies conducted in laboratory animals).
The committee framed its conclusion on the basis of
categories that qualitatively rank the strength of the evidence of an
association (described in Box S-1). The categories are adapted
from the system of the International Agency for Research on
Cancer for evaluating evidence of the carcinogenicity of various
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agents, and they have been used by many previous IOM
committees.
CONCLUSION
The committee identified one high-quality cohort study3
that adequately controlled for confounding factors and reported a
relationship between serving in the military and later development
of ALS. Results of three other studies supported the association.
One of the three4 was generally well conducted, but it was limited
by the potential for underascertainment of cases in the comparison
group. The other two5 had several methodologic limitations that
made them less valuable for the committee’s evaluation. Another
study6 did not report an association between military service and
ALS; it also had methodologic limitations.
On the basis of its evaluation of the literature, the
committee concludes that there is limited and
suggestive evidence of an association between military
service and later development of ALS.
3
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AMYOTROPHIC LATERAL SCLEROSIS IN VETERANS
RECOMMENDATIONS

The committee developed recommendations to assist VA
in gathering information on ALS in the veteran population so that
it might be able to determine more definitively whether there is an
association between military service and ALS. The committee also
provided guidance for further study of risk factors that are most
relevant to military service. The committee recommends the
following:
•

•
•

Explore the use of existing cohort studies designed for other
outcomes and ongoing or completed high quality case-control
studies of ALS for their suitability to assess the relationship
between ALS and military service.
Identify all putative ALS risk factors relevant to military
service and conduct systematic reviews of the literature on
them.
Conduct further corroborative or exploratory studies to
elucidate ALS risk factors relevant to military service.
BOX S-1 Categories of Strength of Association
Sufficient Evidence of a Causal Relationship

This category would indicate that evidence is sufficient to conclude that
there is a causal relationship between military service and ALS in
humans. The evidence must be supported by experimental data and fulfill
the guidelines for sufficient evidence of an association (below). The
evidence must be biologically plausible and satisfy several of the
guidelines used to assess causality, such as strength of association, doseresponse relationship, consistency of association, and temporal
relationship.
Sufficient Evidence of an Association
This category would indicate that evidence is sufficient to conclude that
there is a positive association, that is, a consistent positive association has
been observed between military service and ALS in human studies in
which chance and bias, including confounding factors, could be ruled out
with reasonable confidence. For example, several high-quality studies had
reported consistent positive associations, and the studies were sufficiently
free of bias, including adequate control for confounding factors.
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Limited and Suggestive Evidence of an Association
This category would indicate that evidence is suggestive of an association
between military service and ALS in humans, but the body of evidence is
limited by the inability to rule out chance and bias, including confounding
factors, with confidence. For example, at least one high-quality study had
reported a positive association that was sufficiently free of bias, including
adequate control for confounding factors. Other corroborating studies
might provide support for the association, but they were not sufficiently
free of bias, including confounding factors. Alternatively, several studies
of lower quality might show consistent positive associations, and the
results were probably not due to bias, including confounding factors.
Inadequate or Insufficient Evidence to Determine Whether an
Association Exists
This category would indicate that evidence is of insufficient quantity,
quality, or consistency to permit a conclusion regarding the existence of
an association between military service and ALS in humans.
Limited and Suggestive Evidence of No Association
This category would indicate that evidence is consistent in not showing a
positive association between military service and ALS in humans after
exposure of any magnitude. A conclusion of no association is inevitably
limited to the conditions, magnitudes of exposure, and length of
observation in the available studies. The possibility of a very small
increase in risk after exposure cannot be excluded.
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