
Editorial

New challenges facing ill health in Gulf war veterans

Between August 1990 and February 1991, nearly 1 million
servicemen and women (670 000 from the United States,
45 000 from the United Kingdom and the rest from other
nations) representing the United Nations were deployed to
the Persian Gulf to oppose the Iraqi invasion of Kuwait.
Within months of returning from the Gulf conflict, case
reports of veterans complaining of multiorgan, non-specific
symptoms began to emerge first in the United States and
then the United Kingdom. Since then hundreds of millions
of dollars and millions of pounds in research grants have
been spent, yet the nature of ill health in Gulf veterans
remains controversial.

Methodological flaws hampered early studies based on
case reports, highly selected samples, and voluntary regis-
ters. These were followed by population based studies rep-
resentative of the military that provided prevalence data on
various indices of health. The main findings from these
studies were firstly, Gulf veterans report symptoms more
often than appropriate military controls; secondly, there is
no evidence of a group of symptoms or conditions that are
unique to Gulf veterans; thirdly, hospital admissions and
death rates, except for accidents, are not increased in Gulf
veterans; and fourthly, the most common symptoms
reported are suggestive of mental health conditions—such
as fatigue, sleeping problems, low mood, and cognitive dif-
ficulties.

Various exposures specific to the Gulf have been postu-
lated: oil fires, pesticides, depleted uranium, vaccinations
against biological agents, chemical agents, and combat
stress. Several population based studies have now shown
that self reported illness is associated with self reported
exposures, but the same pattern is found in non-Gulf vet-
erans, and no exposure has yet emerged as the single most
important causal factor.1

Some investigators have used factor analysis, which con-
siders the question of whether the correlations between a
set of reported symptoms can be explained by a few unob-
servable, latent variables or factors. The pattern of
symptom reporting is essentially the same in Gulf and
non-Gulf veterans.2 Although factor analysis on its own
cannot be used to establish whether there is a syndrome, it
has played an important part in validating epidemiological
findings.

In this issue, Cherry et al, who are the second British
research team to use survey methods to study ill health in
Gulf veterans, report their findings.3 4 They too used a large
randomly selected population based sample of Gulf and
non-Gulf veterans. They achieved a remarkably high
response rate, reflecting the endeavours that the team
undertook to trace its subjects.

Their first paper reports on the distribution and charac-
teristics of 95 self reported symptoms. Their main findings
are that Gulf veterans reported nearly all the symptoms
about twice as often, with greater symptom severity scores,
than non-Gulf veterans but the order of symptom
prevalence was the same for the two cohorts. This finding
is important because it corroborates previous United
States,5 and United Kingdom studies.6

With exploratory factor analysis, they extracted the first
seven factors in the Gulf cohort. They labelled these
factors psychological, peripheral, neurological, respiratory,

gastrointestinal, concentration, and appetite in descending
order of the amount of variance explained by each one.
Labelling factors in this way aims to summarise those
symptoms that have the greater loading on each of them
and does not necessarily have any clinical relevance. Six
factors had factor scores (a measure of the factor that
underlies the symptoms that load onto it) significantly
higher in the Gulf cohort, reflecting the increased severity
of symptoms. The pattern of symptoms that loaded onto
these factors was similar to factors derived from factor
analysis in other studies.2

This is the first group to publish data from cluster analy-
sis. The aim of this statistical method is to cluster together
subjects who have similar clinical profiles. They derived six
clusters, each subject being assigned to one cluster. Most
subjects in both cohorts were grouped within the first two
clusters, which represented the healthiest subjects. The last
four clusters progressively defined more ill subjects, and
each cluster had almost twice as many Gulf veterans than
non-Gulf veterans.

In their second paper, they examine the relation between
self reported exposures and factor scores in the Gulf
cohorts only. Most exposures were significantly associated
with each other but only those with coeYcients >0.2 were
reported. In the univariate analysis, each factor was associ-
ated with at least one exposure but after taking account of
confounding, the associations that remained significant
were between mean symptom severity score and a range of
exposures in their three categories of exposures; inocula-
tions and the peripheral factor; pesticides and the periph-
eral factor; pesticides and neurological factor; receiving
medical attention and the gastrointestinal factor; and side
eVects from nerve agent prophylaxis and the gastro-
intestinal factor. Handling pesticides was associated with a
distribution of pain on mannikins that indicated peripheral
neuropathy.

They reported that there was a dose-response relation
between the number of inoculations reported and the
peripheral factor. However, the proportion of subjects who
reported that they held their vaccination records also
increased with the number of inoculations. They also
found a dose-response eVect of the reported number of
days of handling pesticides, exposed to oil well fires, using
nerve agents, and using insect repellant with various
factors. They did not report whether these associations
were also present in a non-Gulf cohort. Previous studies
have shown that the associations between exposures and ill
health are not specific to Gulf veterans, despite some expo-
sures generally considered to be specific to the Gulf
conflict.6 Without a comparison group, it can be diYcult to
make certain interpretations of the data.

Despite the sound epidemiological and statistical meth-
ods in these papers, important methodological obstacles
limit the interpretation of these and previous findings, and
will continue to hamper future research. The authors con-
sider the limitations of their study thoroughly. They think
that self reported measures of ill health and exposures are
unlikely to be subject to important recall bias. The activity
of completing questionnaires and sociocultural factors—
such as media interest and peer group social networks—
could endorse symptoms that were of minor importance or
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distress to the veteran. Gulf veterans may diVerentially
recall exposures compared with non-Gulf veterans because
of the continued interest in “Gulf war syndrome”.7 The
authors suggest that these biases are unlikely as they found
a dose-response eVect but this can also be subject to
reporting bias as the reported number of inoculations
seemed to relate to the proportion of subjects who reported
that they held their records. There were no valid objective
measures of exposures at the time of the Gulf conflict and
still there are none.

The investigators suggest that the peripheral and neuro-
logical factors and the mannikin pain variable and their
associations with inoculations and exposure to pesticides
may lend some support for a peripheral neuropathy. The
non-specific nature of symptoms in standardised question-
naires, the lack of clinical neurological examination, and
biases in symptom and exposure measures suggest that the
case for a peripheral neuropathy is unproved. An
alternative interpretation of the findings of Cherry et al is
that there is no evidence of a syndrome unique to Gulf vet-
erans. This is based on the non-specific range of
associations between exposures and symptoms, especially
their findings that exposures from each of their categories,
and occupational factors (rank and current service status),
are all associated with mean symptom severity scores.

Future research needs to focus on the determinants of
the excess non-specific ill health in Gulf veterans, with
measures which are not solely subjective. Case comparison
studies with objective medical and neuropsychological
examinations are being carried out in the United Kingdom
and United States. Qualitative understanding of individual
and social mechanisms that bring about changes in the
perception of health after deployment is needed. Use of
healthcare facilities by Gulf and non-Gulf veterans needs
further examination. Potential immune markers that may
reflect previous inoculations need to be explored. The
apparent similarities between Gulf war syndrome and the
clinical features of previous syndromes after conflict are
interesting, especially as the constellation of stressors is
usually unique to each conflict.8 The civilian literature on

perceptions of illness in medically unexplained conditions
may provide clues on how symptoms are perceived and
attributed in military personnel.

The Gulf war reminded us all that health problems after
conflicts still occur despite decreasing combat and increas-
ing peace keeping activities of modern military forces.
Health problems should be anticipated after future
conflicts. In Italy we are already reading about the “Bosnia
syndrome”. From an occupational health perspective,
strategies to prevent or reduce health problems after
conflict need to be developed—such as routine surveil-
lance, risk communication, and keeping systematic medical
records. Research into ill health in Gulf veterans was
delayed, which may have fuelled various conspiracy
theories. Research into health problems after future
conflicts should be instigated early.
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Answers to multiple choice questions on Agents causing occupational asthma by
C E Mapp on pages 354–360.
(1) (a) False (b) True (c) False (d) True (e) True

(2) (a) True (b) True (c) True (d) False

(3) (a) True (b) False (c) True (d) True (e) True

(4) (a) True (b) False (c) True (d) True (e) False
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