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Frequency and Predictors of Mass Psychogenic Iliness
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Background: Mass psychogenic illness refers to outbreaks of ill-
ness attributed to a toxic agent but for which no plausible organic
cause is found. We determined the frequency and predictors of mass
psychogenic illness within a sample of chemical incidents.
Methods: Information was collected on a random sample of 280
chemical incidents. We developed consensus operational criteria for
mass psychogenic illness and estimated its frequency. We then
assessed environmental, emergency, and health service indicators
for their association with mass psychogenic illness.

Results: Nineteen “chemical incidents” were probable episodes of
mass psychogenic illness. This represented 16% of incidents for
which people reported symptoms and 7% of all incidents. Odor was
a robust predictor of mass psychogenic illness. These illnesses were
especially likely to occur in schools or healthcare facilities.
Conclusions: A substantial minority of chemical incidents may be
mass psychogenic illness.

(Epidemiology 2010;21: 744-747)

Mass psychogenic illness describes outbreaks of ill-
ness apparently attributable to a toxic agent but for
which no plausible organic cause is found. Alternative
terms include “mass hysteria,”' “epidemic hysteria,”” and
“mass sociogenic illness.”® Despite a long and colorful
history,** there is no commonly agreed-upon definition of
mass psychogenic illness,"> and previous literature is
limited mainly to case reports.'°

There is no information on the frequency of mass
psychogenic illness, and such episodes are commonly diag-
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nosed only by exclusion.” Women are more likely to be
affected than men®®?; beyond that, affected individuals have
few distinguishing features.'** Incidents often begin with an
index case."®” When considering environmental factors,
the presence of an odor may be an important precipi-
tant,>°~'? and schools appear to be particularly vulnera-
ble.®'* However all of these inferences have relied heavily
on case studies. The aim of the present study was to
measure the frequency of episodes of mass psychogenic
illness within a routine sample of chemical incidents, and
to assess predictors of its occurrence.

METHODS

The study was done in conjunction with the Centre for
Radiation, Chemical and Environmental Hazards at the
Health Protection Agency (UK), which coordinates a surveil-
lance system that records environmental chemical incidents
as they occur in England and Wales.'* This system defines a
chemical incident as “an acute event in which there is, or
could be exposure of the public to chemical substances which
cause, or have the potential to cause ill health.”

A total of 965 incidents were recorded by this UK
system during the study period (1 January 2007 through 24
April 2008). Incidents were excluded if they occurred in a
single household (n = 85) or outside England (n = 50); if
they had inadequate address details (n = 64); or for other
reasons (n = 19). This left 747 incidents eligible for inclusion,
of which 280 were randomly selected for inclusion in the study
(see eAppendix 1 [http://links.lww.com/EDE/A414] for exam-
ples of incidents). Relevant characteristics were ascertained for
each incident, including odor, setting, and indicators of emer-
gency and health-service response.

Data Collection

An outline of each incident was available in free text,
together with routine information on the location and the
(suspected) chemical. We made further inquiries, as neces-
sary, by email, phone, or letter to key informants (such as
local health protection consultant, director of public health, or
local chief duty emergency physician). Additional informa-
tion was gathered from media reports using a systematic
search strategy.'”

Definition of “Mass Psychogenic lliness”
We developed 5 criteria for mass psychogenic illness:
(1) presence of somatic (bodily) symptoms; (2) a pre-existing
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social connection between 2 or more of the affected people;
(3) an epidemic spread of symptoms (where “epidemic” is
defined as an occurrence of cases in greater numbers than
expected for a given period of time); (4) attribution of
symptoms by affected individuals (or by their parents or
caregivers) to a threatening external agent of a physical
(usually chemical, biologic or radiologic) or spiritual nature;
(5) symptoms and signs that are not compatible with the
environmental exposure specified by the affected individuals,
nor with any other environmental exposure that could rea-
sonably be expected to have been present at the time of (or
shortly before) onset of symptoms.

In addition, we excluded episodes in which symptoms
had been deliberately or ritualistically provoked in groups
gathered for that purpose (eg, religious sects, shamanistic
cults, etc); or symptoms had been used to obtain a state of
satisfaction unavailable to a single person (eg, crazes, riots).

These criteria were developed by reviewing definitions
of mass psychogenic illness from the literature and by con-
sensus agreement among a panel of experts in toxicology,
epidemiology, psychiatry, and social science.

Anonymized vignettes were produced, drawing on fac-
tual information available for each incident. A medically
qualified member of the team reviewed all vignettes and rated
them against the first 2 criteria. Eligible vignettes were passed
to 3 independent medical toxicologists for rating against the
next 3 criteria. The toxicologists assessed the incident vi-
gnettes separately, without conferring with each other. They
read each vignette before rating the incidents on criteria 3, 4,
and 5, which were presented as statements to which they
responded: “yes,” “probably,” “probably not,” “no” or “un-
able to rate.” To aid decision-making, criterion 5 was split
into 2 statements and the wording reversed. See eAppendix 2
(http://links.Iww.com/EDE/A414) for information on validity
and inter-rater agreement.

Toxicologists’ responses were collapsed such that
“yes” or “probably” endorsed criteria 3 or 4, whereas “prob-
ably not” or “no” endorsed the 2 statements making up
criterion 5. If more than one toxicologist categorized a crite-
rion as “unable to rate,” these were presumed not to be mass
psychogenic illness. Incidents were categorized as follows:

EEINT3 EEINT3

Highly probable mass psychogenic illness—incidents for
which all 3 toxicologists endorsed criteria 3, 4, and 5
(and where criteria 1 and 2 had already been met), ie,
there was complete agreement that all criteria had
been met.

Probable mass psychogenic illness—incidents for which 2 of
3 toxicologists endorsed criteria 3, 4, or 5 (and where
criteria 1 and 2 had already been met), ie, the majority
of raters (but not all) had agreed that the episode met
one or more criteria.

Not mass psychogenic illness—incidents where one or more
criteria had not been met. In practice this meant that
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either criteria 1 or 2 were not met, or at least 2 of
criteria 3, 4, or 5 were not endorsed by majority or
consensus toxicologic opinion.

Associations With Mass Psychogenic lliness

Incidents classified as “highly probable” and “proba-
ble” mass psychogenic illness were combined to form the
final outcome measure. The associations of odor, setting,
and emergency and health-response variables with mass
psychogenic illness were assessed crudely and conditioned
on “fire” incidents (incidents classified as fires by the
surveillance system), using the Mantel-Haenszel procedure
where there were 2 strata and logistic regression where
there were more than 2.

Multicenter research ethics approval for this study was
granted by Oxfordshire Research Ethics Committee A, UK.

RESULTS

Nineteen of the 280 incidents were classified as mass
psychogenic illness; 6 as “highly probable mass psychogenic
illness,” and a further 13 as “probable mass psychogenic
illness.” Details of these incidents are shown in eAppendix 3
(http://links.Iww.com/EDE/A414). Mass psychogenic illness
occurred with a frequency of 7% among all reported incidents
and 16% among chemical incidents in which people reported
symptoms.

Predictors of Mass Psychogenic lliness

A nonsmoke odor predicted that a chemical incident was
mass psychogenic illness as compared with incidents with no
odor (odd ratio [OR] = 4.2 [95% confidence interval (CI) =
1.5-12]) (Table); this association remained after controlling
for fire incidents (adjusted OR = 4.7 [1.7-13]). Incidents that
took place in schools (adjusted OR = 5.0 [1.4-18]) and
healthcare facilities (7.1 [2.0-25]) were also predictive of
mass psychogenic illness. None of the emergency-response
variables was strongly associated with mass psychogenic
illness, but all of the health-response variables were associ-
ated; this pattern remained after controlling for fire incidents.
See eAppendix 4 (http://links.lww.com/EDE/A414) for fur-
ther analysis restricted to incidents for which symptoms were
reported.

DISCUSSION

Episodes of mass psychogenic illness are regularly
found among chemical incidents reported to a national sur-
veillance system. We confirm that schools are common set-
tings for mass psychogenic illness."* Our finding that health-
care facilities are also common settings has not previously
been reported. The role of odor in the genesis of mass
psychogenic illness has been suspected,®®-!1-1216718 and we
found that “other” odor (ie, odor not related to smoke from
fires) is a risk factor for the development of these episodes.
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TABLE. Associations With Mass Psychogenic lliness

Mass Psychogenic Illness

No Yes
(n = 261) (m =19 Summary OR Adjusted OR*
No. (%) No. (%) (95% CI) (95% CI)
Location of incident
School/college 14 (5) 421 6.7 (1.9-24) 5.0 (1.4-18)
Healthcare facility 11 (4) 5(26) 11 (3.1-37) 7.1 (2.0-25)
Other® 236 (90) 10 (53) 1.0 1.0
Odor
No odor® 114 (44) 6 (32) 1.0 1.0
Other odor (not smoke) 55(21) 12 (63) 42 (1.5-12) 4.7 (1.7-13)
Smoke odor 92 (35) 1(5 0.2 (0.0-1.8) 1.3 (0.1-30)
Attendance of emergency personnel
Police
No® 124 (48) 11 (58) 1.0 1.0
Yes 137 (52) 8 (42) 0.66 (0.3-2) 0.76 (0.3-2)
Fire service
No® 59 (23) 8 (42) 1.0 1.0
Yes 202 (77) 11 (58) 0.40 (0.2-1) 0.70 (0.3-2)
Ambulance
No® 132 (51) 8 (42) 1.0 1.0
Yes 129 (49) 11 (58) 1.4 (0.6-4) 1.3 (0.54)
Evacuation occurred
No® 134 (51) 10 (53) 1.0 1.0
Yes 127 (49) 9 (47) 0.95 (0.4-2) 1.1 (0.4-3)
Hospital response
Public decontamination
No® 246 (94) 18 (95) 1.0 1.0
Yes 15 (6) 1(5 0.91 (0.1-7) 0.63 (0.08-5)
Staff decontamination
No® 254 (97) 18 (95) 1.0 1.0
Yes 73) 1(5 2.0 (0.2-17) 3.8 (0.441)
Emergency department physician aware
No® 206 (79) 8 (42) 1.0 1.0
Yes 55 (21) 11 (58) 52 (1.9-14) 4.8 (1.8-13)
No. casualties presenting to hospital emergency department®
o° 172 (70) 5(26) 1.0 1.0
1-10 65 (27) 11 (58) 5.8 (1.9-17) 4.1 (1.3-12)
>10 8(3) 3 (16) 13 (2.6-64) 16 (2.9-90)
Hospital major incident plan activated
No® 259 (99) 16 (84) 1.0 1.0
Yes 2 (<1) 3 (16) 24 (3.5-170) 16 (2.3-115)

“Adjusted for whether the incident was a fire.
PReference category.

We did not attempt to further classify the “other” odor group,
as odor reports are notoriously unreliable.'®

We used an expanded definition of mass psychogenic
illness (to include the “probable” plus “highly probable”
groups) because such incidents lie at one end of a spectrum
and would be expected to share common risk factors. We
fully expect there to be incidents for which there is both a
toxic and a psychogenic etiology for symptoms, and we view
it as necessary for this possibility to be considered when
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responding to chemical incidents. Our operational criteria
have face validity and demonstrated good construct validity.

Our findings suggest that mass psychogenic illness is an
important differential diagnosis in a substantial minority of
chemical incidents, and yet this diagnosis is usually reached
only by exclusion. The importance of early diagnosis rests in
the considerable difference in management compared with
other chemical incidents. Mass psychogenic illness is best
managed by reassurance, separating symptomatic from non-
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symptomatic persons, minimizing unnecessary medical pro-
cedures,'?® and providing a credible explanation for symp-
toms.?! In contrast, casualties from mass toxic incidents may
require decontamination, antidotes, and invasive medical

care.22
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