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Abstract
Objectives—Mass psychogenic illness can be a significant problem for triage and hospital surge
in disasters; however, research has been largely limited to posthoc observational reports. Reports
on the impact of public media during a disaster have suggested both salutary as well as iatrogenic
psychological effects. This study was designed to determine if psychogenic illness can be evoked
and if media will exacerbate it in a plausible, controlled experiment among healthy community
adults.

Methods—A randomized controlled experiment used a simulated biological threat and elements
of social contagion—essential precipitants of mass psychogenic illness. Participants were
randomly assigned to one of three groups: no-intervention control group, psychogenic illness
induction group, or psychogenic illness induction plus media group. Measures included three
assessments of symptom intensity, heart rate, blood pressure, as well as questionnaires to measure
potential psychogenic illness risk factors.

Results—The two psychogenic induction groups experienced 11 times more symptoms than the
control group. Psychogenic illness was observed in both men and women at rates that were not
significantly different. Higher rates of lifetime history of traumatic events and depression were
associated with greater induction of illness. Media was not found to exacerbate symptom onset.

Conclusions—Psychogenic illness relevant to public health disasters can be evoked in an
experimental setting. This sets the stage for further research on psychogenic illness and strategies
for mitigation.
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Recent events, both sociopolitical and biomedical, raise awareness of the importance of
improving our understanding of the human response to mass biological incidents such as the
purposeful release of infectious agents or toxins (eg, anthrax and sarin gas) or the natural
spread of illness such as severe acute respiratory syndrome or pandemic influenza.1-4

Inherent in such biological events is the risk of mass psychogenic illness, which can be even
more problematic than the symptoms resulting from the actual exposure.4 Mass psychogenic
illness occurs when people in group settings experience symptoms of illness that are without
identifiable organic cause but that appear linked to an environmental trigger. In some cases,
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the index cases involve identifiable organic illness, with the symptoms then spreading to
many people who lack organic illness. Some observe that mass psychogenic illness involves
a shared belief among the affected people as to the cause of the symptoms.5 Common
symptoms include nausea, dizziness, fainting, headache, abdominal pain, and
hyperventilation.6-8

There is a consensus that mass psychogenic illness is a social phenomenon that strikes
otherwise healthy people, that it is transmitted most efficiently in cohesive social groups,
such as schools and workplaces, and that it is more often seen in populations that are subject
to high levels of psychological, social, or political stress.8 There is also a consensus that
affected people experience “real” symptoms—symptoms that are not imagined or “all in the
head.”9

Responses of emergency managers and the media to initial reports of unexplained illness are
believed to amplify the phenomenon, spreading threatening information that lead more
people to report symptoms. Steps such as evacuating students, mobilizing emergency
responders, or hospitalizing people for minor symptoms are cited as promoting psychogenic
episodes.10-15

Mass psychogenic illness can tax the resources of public health agencies and healthcare
providers. When it occurs in tandem with a natural or manmade disaster, it can overwhelm
health resources, multiplying demand and preventing care from being effectively targeted.
For instance, when terrorists released toxic sarin gas in the subways of Tokyo, more than 85
percent of the 5,500 people seeking hospital treatment were found to be psychogenic
patients.16 Moreover, during contagious infections, psychogenic illness can lead to the
erosion of social distancing through individuals seeking medical evaluation that results in
further spread of the biological agent.17,18

Although planning for psychogenic symptoms is recognized as important for emergency
preparedness, to date, most studies of mass psychogenic illness have been posthoc
observational reports of events such as toxic odors, vaccination campaigns, or radiation
exposure.5,8 Four experimental studies have reported induction of psychogenic symptoms,
and all used university students. Lindberg19 found a significant increase in symptoms among
students who were told that sand on the floor of a room could be toxic when compared with
those who were told the environment was normal. Mazzoni and coworkers20,21 conducted
two experiments using inhalation of a “suspected environmental toxin” (actually ambient
air) and examined the impact of symptomatic confederates and expected symptoms. They
found a significant induction of symptoms over those who did not inhale the air and a main
effect of social contagion (comparing experimental conditions with and without
confederates). In their second study, designed to explore sex differences, they found an
equivalent induction in both sexes. The fourth experiment also used presentation of a
“chemical pollutant” and observed a significant increase in symptoms.22

No experimental studies have examined the effects of media reports on mass psychogenic
illness, despite the extensive literature demonstrating a relationship between consumption of
disaster media and rates of acute anxiety and post-traumatic stress disorder.23,24

Observational studies suggest a number of factors that are associated with an increased risk
of psychogenic symptoms. Psychological factors (somatization, neuroticism, depression, and
anxiety) are associated with higher rates of unexplained symptom reporting,25-28 as are
lower education, lower socioeconomic status, minority race, history of abuse or trauma, and
female sex.21,29-32
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This study was designed to test an experimental protocol of psychogenic illness induction
involving a plausible public health scenario for community adults. It was designed to mimic
naturalistic scenarios in which psychogenic illness has been observed. Second, it
incorporates an evaluation of the impact of media exposure on illness induction.
Specifically, we hypothesized that 1) we could achieve a controlled induction of
psychogenic symptoms in healthy community adult volunteers when compared with an
unexposed control group in the context of a simulated biological event, 2) exposure to
content-relevant media will increase psychogenic symptoms, 3) demographic and
psychological risk factors will be associated with increased psychogenic symptoms, and 4)
the experimental protocol will induce psychogenic symptoms without harm or long-term
consequences to participants.

Methods
Participants

Community adult volunteers were recruited through advertisements on the Internet and in
local newspapers. Standardized telephone screening (physical and psychiatric health) of
respondents (n = 106) was conducted by the General Clinical Research Center (GCRC)
nurses. Based on the screening, 67 adults (63 percent) were determined by the physician
investigator to be eligible for the study. Strict exclusion criteria included any major or
chronic medical or psychiatric condition or current acute illness. Of those eligible, 14 adults
(21 percent) declined to participate, and another 14 were scheduled to participate but did not
show up for the experiment. The demographic characteristics (gender, age, marital status,
race, and education) of the 28 participants who were eligible, but did not participate, were
not significantly different than those of the analyzed sample study.

Study participants (n = 39) were randomly assigned and stratified by age and sex to three
conditions, Pill-only (n = 13), Pill + Media (n = 16), and Control (n = 10). These numbers
are unequal, because some scheduled participants failed to arrive for the experiment as
described earlier, and the control group was designed to be smaller. One participant in the
Pill-only group was removed from the study after blood pressure readings indicated
malignant hypertension, a pre-existing condition only acknowledged by the participant at the
experiment. This resulted in an analysis sample of n = 38. The participants’ mean age was
42.3 years (standard deviation [SD] = 13.6), and 58 percent were women. About 50 percent
(n = 20) were college graduates, 34 percent were married, and 79 percent were White (Table
1). The University Institutional Review Board approved the research design. Participants
were compensated $150 for their participation.

Measures
The SF 36v2 Health Survey—This widely used 36-item short-form global health survey
was included to characterize the physical and mental health status of the sample. Version 2
of the scale is linked to US national norms and uses a mean of 50 and an SD of 10.33

Reliability and validity have been extensively reported.

Self-reported symptoms—The primary outcome measure was the number and severity
of self-reported symptoms. Participants rated 54 physical symptoms three times at 1-hour
intervals on a slight adaptation of Pennebaker’s Inventory of Limbic Languidness (PILL)
symptom list.34 The list included all the non-specific symptoms reported in cases of
psychogenic illness and unexplained medical conditions, such as nausea, fatigue, face
flushing, and headache, and participants rated them on an intensity scale of 0 (not at all) to 3
(severe). The total score was the sum of the intensity ratings across all 54 symptoms. The
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PILL has demonstrated good reliability. Cronbach’s α range from 0.88 to 0.91; 2-month test-
retest reliability ranges from 0.79 to 0.83.34

Physiological measures of arousal—GCRC nurses measured heart rate (wrist
palpation) and blood pressure (standard cuff) at each assessment.

Psychogenic illness risk factors
The NEO-PI Neuroticism Scale: This is a widely used 48-item scale with scores reported
as standardized T-scores.35 Neuroticism, a personality characteristic of chronic negative
affect, is associated with reporting more frequent and more severe physical symptoms in the
absence of objective disease.36 The NEO-PI has demonstrated good reliability and high
internal consistency.35-37

Traumatic Life Events Questionnaire: Physical or sexual abuse and domestic violence in
childhood, as well as current abuse or violence in adulthood, have been found to be
associated with functional somatic syndromes in adulthood.29,38,39 This 23-item scale
measures 22 types of potentially traumatic events including natural disasters, exposure to
warfare, robbery involving a weapon, and physical abuse.40 Three subscales measure the
count of events, the count of events associated with fear or helplessness, and the total
number of occurrences. It has demonstrated good temporal stability in a variety of
populations and also similar rates of trauma exposure when compared with an interview
method.40

Perceived Stress Scale: This widely used 10-item scale, designed for community samples,
measures the degree to which situations in one’s life are perceived as unpredictable,
uncontrollable, and stressful.41 Studies have demonstrated good reliability and validity.42

Symptom Checklist-90-R: Six of nine psychological dimensions (57 items) were selected
for this study: somatization, interpersonal sensitivity, depression, anxiety, phobic anxiety,
and paranoid ideation.43 Standardized T-scores (mean = 50, SD = 10) according to the
SCL-90R manual are reported. The α-coefficients range from 0.77 to 0.90. Test-retest
reliability ranges between 0.80 and 0.90 after 1 week of therapy.43 Higher scores on
somatization, depression, and anxiety are hypothesized to be associated with greater
induction of psychogenic illness.25-27 Phobic anxiety and paranoid ideation were included
for exploratory analysis.

Design and procedures
This study was a randomized controlled trial using three groups: Control (no experimental
manipulation), Pill-only, and Pill + Media. Each group was assigned to a separate treatment
room near the nursing station in a university hospital’s clinical research unit (GCRC).
Participants were consented before the experiment began. The control group did not ingest
the pill, did not include actors, and did not watch the media. They were engaged in quiet
activities, such as reading and conversation.

Two conditions are thought necessary to induce mass psychogenic illness: 1) perceived
exposure to an illness-causing agent and 2) observation of other persons’ developing
symptoms.

The first was achieved by stating that the rationale of the study was to test the side effects of
a new carrier compound for an antiviral medication that would be used to increase
bioavailability in the event of pandemic influenza. The volunteers were told that the
compound does not produce serious side effects and that the study was conducted to further
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evaluate milder side effects. In fact, the pill contained cellulose, a benign substance not
known to have any side effects.

The second condition, social contagion, was created by placing confederates (professional
actors; one male and one female per active experimental group) among the participants in
the two Pill groups to feign illness during the study. Nausea, dizziness, and headache were
among the symptoms displayed. Prior to the experiment, rehearsals were conducted to
standardize the actors’ behavior. The nurses, who did not know who the actors were,
attended to all participants who displayed symptoms by taking their blood pressure and
pulse more frequently, giving them cool cloths for their forehead, providing bowls for
potential vomiting, and sometimes placing them on a gurney outside the experiment room,
but within view of the other participants. The actors displayed “sick” behavior through facial
expression, posture, and verbalizations.

The second focus of the experiment was to investigate the effect of health media on the
induction of psychogenic symptoms. An hour-long Public Television video about the 1918
flu pandemic was viewed by the Pill + Media group only. The video contained interviews
with survivors and vivid images of death and illness.

All three groups were identically assessed three times: baseline (before pill or media), 1
hour, and 2 hours after baseline. Participants rated their current symptoms (PILL
questionnaire), and nurses measured the participants’ heart rate and blood pressure.
Immediately after the baseline assessment, both pill groups ingested the cellulose pill.
Approximately 20 minutes later, the actors began to feign symptoms. After the second
assessment, the Pill + Media group watched the pandemic documentary. When not engaged
in an experiment activity, all participants were free to talk, read, or do other quiet activity.

After the third assessment, each group was read a debriefing statement. It described the true
purpose of the study, disclosed the presence of actors, and revealed that the pill was
cellulose. Each participant was also interviewed privately with a structured script to
ascertain reaction to the experiment and to allow for questions. Participants were contacted
24-48 hours later by telephone or e-mail to ascertain their well-being and determine if
symptoms or concerns persisted. This extensive exchange with participants was conducted
to make qualitative judgments about the safety of the experiment and to guide modifications
for future applications of the experimental protocol.

After debriefing, participants were given the psychosocial risk factor questionnaires to
complete within the week and mail back. Previous pilot work had suggested that giving the
questionnaires before the experiment would raise suspicions about the true purpose of the
study.

Data analysis
Analysis of variance (ANOVA) was used to test for baseline group differences. The primary
hypotheses were examined with repeated measures ANOVA for the group by time
interactions in planned comparisons. Pearson or Spearman correlations were performed to
examine the degree of association between the symptom change scores and the risk factors.
Cohen’s d was used to report effect sizes.

Results
Randomization was successful in that the experimental groups did not differ in age, gender,
marital status, race, and education (Table 1). Mental and physical health of the study sample
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was generally better than the US population norm (between the 60th to 70th percentiles)
based on the SF36v2 health measure (Table 2).

Self-reported symptoms
The first hypothesis was tested by comparing the change in symptoms between assessments
1 and 2 and between 1 and 3 for the two combined Pill groups with the Control group. The
results indicate induced psychogenic illness with both Pill groups reporting more symptoms
than the Control group from assessments 1 to 2 (t = 1.75, p = 0.085, d = 0.74) and from
assessments 1 to 3 (t = 2.97, p = 0.004, d = 0.92). As can be seen in Figure 1, both
experimental groups (Pill-only and Pill + Media) showed a similar increase in reported
symptoms between assessments when compared with the Control group. On average, the
symptom reports by assessment 3 were 11 times higher (2.29 vs 0.20) for the two Pill groups
when compared with the Control group. Individual participants reported between 0 and 11
individual symptoms. The most commonly reported symptoms were dry mouth, itchy eyes
or skin, headache, pressure in head, blurred vision, fatigue, nausea, indigestion, and
coughing. Most symptoms were reported to be of mild intensity.

The second hypothesis that media exposure would increase symptom reports was tested by
comparing the differential change in symptoms in the Pill and Pill + Media groups from
assessment 2 to assessment 3. Between these assessments, the Pill + Media group watched
the documentary. Contrary to the hypothesis, the Pill + Media group did not report more
symptoms than the Pill-only group (p > 0.72).

Vital signs
All three groups showed a marked reduction in heart rate from assessment 1 to assessment 2
(t = 21.72, p < 0.0001), with no significant difference between the two Pill and Control
groups (Figure 2). From assessment 2 to assessment 3, the heart rate continued to decelerate
only in the Pill + Media group (t = 1.89, p = 0.06). There were no group effects observed for
blood pressure.

Risk factors
All participants returned the psychosocial questionnaires within a week of the experiment.
There were no significant differences among the experimental groups on any psychosocial
measures (Table 2). When compared with the US population norms, the sample had low
levels on several risk factors. The scores on the Perceived Stress Scale were approximately
50 percent lower than those for the US population norms,42 indicating an emotionally robust
sample. Likewise, the somatization and anxiety scores on the SCL-90R were about a half
SD lower than the general population.

The third hypothesis that risk factors would be associated with level of psychogenic illness
induction was tested with correlations among the participants in the two Pill groups (n = 28).
The demographic variables, age, gender, and educational status, were not associated. Among
the psychosocial measures, total number of traumatic life events in one’s life (Traumatic
Life Events Questionnaire) was positively associated with the increase in number of
symptoms reported from assessment 1 to assessment 2 (r = 0.41, p = 0.03). There was also
the suggestion that depression (SCL90R) may be an important risk factor (r = 0.36, p =
0.06). None of the other predictors approached significance.

Safety of the experiment
All participants reported that they believed the stated rationale of the study and were
surprised when informed of the true purpose of the study and the presence of actor
confederates. They described the documentary as sad, depressing, and interesting. During
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interviews, they noted that they felt safe in a hospital environment and did not believe that
they would be given anything that would hurt them. The 24- to 48-hour follow-up with all
participants indicated that this experiment did not have harmful mental or physical health
consequences to study participants.

Discussion
Research on psychological processes in the context of public health disasters is difficult to
conduct, and, as a result, little experimental research is available. Disaster planning,
especially for hospital surge, maintenance of social distancing, and management of discreet
community psychogenic outbreaks, would benefit from a deeper understanding of the
phenomenon. This could pave the way for improved procedures for public preparedness,
emergency health communications, and triage during a public health disaster. With this goal
in mind, we designed an experimental protocol to determine if we could induce psychogenic
symptoms in a safe and controlled setting. Unlike prior experimental work with college
students,19-22 we studied community adults in a protocol simulating a plausible public health
scenario. We also incorporated a probe of the effects of content-related media on symptom
induction. Because of the novel nature of this investigation and the priority of protecting
research volunteers, eligibility criteria excluded participants with any acute or chronic
medical or psychological condition. This resulted in a sample that was healthier than the
general population and that had fewer psychological risk factors for psychogenic illness.

Despite these constraints, this protocol was successful in inducing psychogenic symptoms
relative to the control group. Study participants who were given the “antiviral compound
pill” and who were exposed to confederates who feigned illness reported symptoms 11 times
greater than the control group. There was variability across participants in that some
reported no symptoms, whereas others reported up to 11 different symptoms. In the context
of a public health emergency, the reported symptoms would indicate the need for medical
evaluation. Interestingly, both men and women were vulnerable to experiencing
psychogenic illness, a finding also observed by Lorber.20

One explanation for the symptom induction could be the expectations generated by the
symptoms listed in the consent form as possible reactions. Lorber et al.20 found that their
participants’ psychogenic symptoms were higher for the four symptoms that were suggested
compared with another four symptoms that were not. Our consent form listed 15 symptoms
as examples. Among these, only five symptoms were reported by participants, and they are
some of the most typical non-specific symptoms (eg, nausea, headache, and fatigue); and 10
of the suggested symptoms were not reported. In addition, nine other symptoms that were
not suggested on the consent were reported, including blurred vision, skin rash, and pressure
in head. The social contagion (confederate actors) in the experiment was also an important
source of suggestion. Their illness behavior demonstrated that the administered pill could
cause symptoms. However, the study participants’ symptom reports were also more
extensive than those displayed by the actors. Thus, we believe that this is an evidence that
participants’ experience of psychogenic illness is more complex than a simple reflection of
suggested symptoms. The literature on unexplained medical symptoms finds that reported
symptoms reflect the somatic sensations perceived during vigilant self-assessment.25,44

Furthermore, the presence of a plausible agent facilitates the attribution of somatic
sensations—that might normally be ignored—to the agent.45,46

It is noteworthy that all three groups reported more symptoms in assessment 1 than the
control group reported in assessments 2 and 3. We speculate that this reflected initial anxiety
about the study, which was allayed for the control participants when they learned that they
would not receive the pill, but not allayed for the two other groups.
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The second hypothesis stated that the Pill + Media group would report higher rates of
psychogenic symptoms than the Pill-only group. This hypothesis was not supported. Both
groups showed a continued increase in symptoms between assessments 2 and 3, with no
differential increase in the Pill + Media group. One possible conclusion is that media does
not exacerbate psychogenic symptoms. Another conclusion is that our media selection, an
historical documentary, may not have been sufficiently analogous to the news reports that
have been observed to exacerbate psychogenic outbreaks.3,47

We expected that heart rate and blood pressure would reflect arousal and anxiety, presumed
facilitators of the psychogenic illness response. The physiological measures did not yield a
systematic pattern other than a drop in heart rate across assessments. As we suggested for
the higher rate of symptoms at baseline, this may indicate a reduction in arousal after
beginning the experiment.48 It may further suggest that induction of mass psychogenic
illness is not simply an anxiety or arousal response, as heart rate returned to a more
normative level while symptoms increased in the two Pill groups. In fact, we observed a
marked decrease in heart rate for the media group. This is consistent with the phenomenon
of tonic deceleration, reported in the media literature, in which heart rate decelerates in
response to orienting toward and attention to a negative or threatening stimulus.49 The
slowed heart rate confirms that our participants were paying attention to the documentary,
although their interview reports of sadness and concern did not escalate the psychogenic
illness process.

Studies of disaster media exposure suggest that higher rates of media exposure are positively
associated with post-traumatic stress disorder and depression.23,24 Media exposure is also
reported to enhance the spread of psychogenic illness in perceived “toxic exposure”
situations.3,47 Vasterman et al.50 concluded that “people tend to adopt the explanations
offered by the media and integrate them into their story about their own health complaints.”
Alternatively, the media has also demonstrated the potential to convey accurate information
and realistic messages of hope as an alternative to media hype and risk amplification.50,51

These contrasting approaches and outcomes during disaster reporting need to be investigated
in controlled experimental conditions to determine their validity; only then we will have the
information necessary to generate scientifically sound recommendations for public health
authorities and the public media.

The third focus of the study was the relationship of psychogenic illness risk factors and the
observed induction in this study. Of the risk factors measured, two variables emerged as
suggesting higher vulnerability to psychogenic illness: the number of lifetime traumatic life
events and level of depression. The failure to find more associations may reflect the above-
average mental and physical health of our study population and the small sample size. We
would expect potentially more relationships in a larger study population that is more
representative of the general population.

In conclusion, this study successfully used an experimental protocol to induce psychogenic
symptoms in a mentally and physically healthy community population in the context of a
medical event. It confirms that there is a safe and feasible way to experimentally induce
psychogenic symptoms in a community population. This line of research holds the potential
to improve the management of large-scale biological events. Further development is
warranted to maximize the induction of psychogenic symptoms as well as to confirm its
safety and reliability in larger, varied study populations. Demographic and psychological
characteristics of individuals who are predisposed to develop psychogenic illness should be
further studied to identify those most at risk. This would allow testing of strategies for
educating individuals and healthcare providers to prevent, recognize, and manage
psychogenic symptoms, thereby reducing the healthcare and economic burden. In addition,
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we need to clarify what role, if any, media plays in the spread of psychogenic illness so that
we can provide health information to the public that minimizes psychogenic symptoms.
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Figure 1.
Self-reported symptom score at each assessment by experimental group.
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Figure 2.
Heart rate at each assessment by experimental group.
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Table 1

Demographic characteristics of the sample (N = 38)

Age (mean, SD) 42.3 (13.6)

Female 58 percent

Race (White) 79 percent

Married 34 percent

Education

 High school graduate 13 percent

 Some college 37 percent

 College graduate or more 50 percent

SF36v2 Mental Health Component 54.0 (6.4)

SF36v2 Physical Health Component 54.6 (7.4)
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