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Objective: An important recent hypothesis suggests that panic disorder results from a false
suffocation alarm. However, the association of panic disorder with a history of traumatic
suffocation experiences (e.g., near-drowning and near-choking) has not been well studied. This
study examined whether a history of traumatic suffocation might be more common in patients
with panic disorder who have predominantly respiratory symptoms. Method: Patients with
panic disorder (N=176) and psychiatric comparison subjects (N=60) were questioned about
a history of traumatic suffocation experiences. The panic disorder patients were classified as
having predominantly respiratory, cardiovascular, occulovestibular, or gastrointestinal symp-
toms in order to determine a possible association between traumatic suffocation and symptom
subtype. Results: The frequency of traumatic suffocation was significantly higher among the
panic disorder patients (19.3%) than among the comparison subjects (6.7%). Within the panic
disorder group, patients with a history of traumatic suffocation were significantly more likely
to exhibit predominantly respiratory symptoms and nocturnal panic attacks, while patients
without such a history were significantly more likely to have predominantly cardiovascular
symptoms, occulovestibular symptoms, and agoraphobia. Conclusions: There may be a spe-
cific association between panic disorder and a history of traumatic suffocation, and such a
history in turn appears associated with predominantly respiratory symptoms and nocturnal
panic attacks. Although additional studies are needed to confirm these data, a history of
traumatic suffocation might be hypothesized to play a role in the etiology of panic disorder in
some patients and may provide a useful window on understanding the psychobiology of this

disorder.
(Am J Psychiatry 1997; 154:1566-1570)

E arly work by Klein (1) on the possible differential
responsivity of panic attacks and general anxiety
to psychopharmacological agents provided an impetus
for researchers to focus on panic disorder as a separate
nosological entity. Such work has made considerable
progress in recent years. The phenomenology of the dis-
order is now well characterized (2), the neuroanatomy
and neurochemistry of panic are steadily becoming
clearer (3, 4), and effective pharmacological and cogni-
tive behavior interventions have been found (5, 6).
More recently, Klein (7) has provided an important
theoretical framework for understanding much of the
existing data about panic disorder. He argues that the
physiological mechanisms for detecting potential suffo-
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cation are increasing PCO, and brain lactate, and he and
his colleagues review the triggering of panic attacks by
CO, inhalation (8) and lactate administration (9). Klein
goes on to conclude that panic attacks occur when a
suffocation monitor erroneously signals a lack of oxy-
gen and maladaptively triggers an evolved suffocation
alarm system.

This false suffocation alarm theory seems to account
for the prominent symptoms of dyspnea during a panic
attack (indicating a specific acute hyperventilation re-
sponse to suffocation) (10) and for the chronic hyper-
ventilation that predicts lactate-induced panic (indi-
cating an ongoing attempt to lower Pco,) (11). The
hypothesis also provides an explanation for the lack of
panic in patients with absent suffocation alarms
(Ondine’s curse) and during pregnancy and delivery
(where Pco, is lowered) (12). Conversely, the hypothe-
sis provides an explanation for panic attacks during re-
laxation and sleep, for premenstrual exacerbation of
panic disorder, and for the high frequency of panic in
patients with respiratory insufficiency (all of which
are states characterized by increased Pco,) (13). The
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hypothesis also buttresses
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TABLE 1. Characteristics of Patients With Panic Disorder and Psychiatric Comparison Subjects

Klein’s earlier differentia-
tion between episodic spon-
taneous panic and chronic
fear-like anxiety (in which
there is hypothalamic-pitui-

tary-adrenal [HPA] activa-
tion) (1, 14).
Nevertheless, the etiology

Patients Psychiatric

With Panic Comparison

Disorder Subjects

(N=176) (N=60) Analysis
Variable Mean SD Mean SD t df p
Age (years) 316 89 331 122 0.84 8124 0.40
Age at onset of psychiatric disorder (years) 233 6.7 285 145 268 6783 0.009
Hamilton Depression Rating Scale score 153 8.7 21.0 9.1 433 234 <0.001

of the putative false suffoca-
tion alarm in panic disorder
remains incompletely understood. While family data
suggest that genetic factors may be important (15),
environmental factors might also be expected to play
a role. Klein (7) noted that early separation anxiety
and recent loss may be antecedents of panic disorder
and speculated about whether separation anxiety may
lower the suffocation alarm threshold. Nevertheless,
while there is evidence for increased panic disorder
after spousal bereavement (16) and parental loss (17),
most patients with panic disorder do not have these
antecedents.

If panic disorder is characterized by a false suffoca-
tion alarm, then an environmental factor that might be
expected to play a role in this condition is an actual
history of traumatic suffocation, as in near-drowning
or near-choking. It has been suggested that behavioral
sensitization, or an increase in response magnitude after
exposure to a particular stimulus, may play an impor-
tant role in the psychobiology of certain anxiety disor-
ders (18). However, to our knowledge, the association
between panic disorder and a history of traumatic suf-
focation has not been systematically studied.

Our hospital is situated near a range of frequently
used swimming points (including the ocean, rivers, and
dams), so that it is not unlikely that patients may have
experienced events such as near-drowning. We there-
fore questioned patients with panic disorder and psy-
chiatric comparison subjects about past experiences of
traumatic suffocation. We hypothesized that the pa-
tients with panic disorder would have a history of trau-
matic suffocation more frequently than the comparison
subjects, and that the panic disorder patients with a his-
tory of traumatic suffocation would be more likely to
have predominantly respiratory symptoms than the pa-
tients without such a history.

METHOD

Subjects were drawn consecutively from an anxiety disorders
clinic and a general outpatient clinic of a tertiary psychiatric hospi-
tal. All subjects were evaluated for the study by a single research
psychiatrist, who then obtained informed written consent and un-
dertook the research assessment. One hundred seventy-six patients
with panic disorder (75 female and 101 male) and 60 psychiatric
comparison subjects (21 female and 39 male) were included in the
study.

Patients with panic disorder were included if they met the DSM-IV
criteria for panic disorder with or without agoraphobia (19). Patients
who met DSM-IV criteria for comorbid mood and anxiety diagnoses,
including major depression and posttraumatic stress disorder (PTSD),

Am J Psychiatry 154:11, November 1997

were not excluded. Panic attacks were classified on the basis of clinical
history as having predominantly respiratory symptoms (i.e., shortness
of breath, smothering sensations, a choking feeling), predominantly car-
diovascular symptoms (palpitations, pounding heart, accelerated heart
rate), predominantly occulovestibular symptoms (dizziness, light-head-
edness, feeling faint), or predominantly gastrointestinal symptoms
(nausea, abdominal distress) (20, 21). The patients with panic disorder
were also questioned about a childhood history of substantial separa-
tion anxiety, nocturnal panic attacks, and panic disorder in first-degree
relatives. Finally, the panic disorder patients were assessed with the
Hamilton Depression Rating Scale (22).

Psychiatric patients were included in the comparison group if they
met the DSM-1V criteria (19) for major depression or social phobia;
they were excluded from the comparison group if their comorbid
panic symptoms met the DSM-IV criteria for panic disorder. The
comparison subjects were also assessed with the Hamilton Depres-
sion Rating Scale.

After completion of the clinical assessment, both the patients with
panic disorder and the psychiatric comparison subjects were ques-
tioned about a history of traumatic suffocation experiences. They
were asked specifically about accidental forms of suffocation (near-
drowning in water, near-asphyxiation after fire) and deliberate
forms of suffocation (strangulation, choking). When such an event
had taken place, the subject was asked to describe the circumstances
in detail.

Where possible, collateral information regarding childhood sepa-
ration anxiety, family history of panic disorder, and circumstances of
traumatic suffocation was obtained from family members.

RESULTS

There were no significant differences in age or sex
ratio between the patients with panic disorder and the
psychiatric comparison group. The mean age at onset
of psychiatric disorder was, however, significantly ear-
lier among the panic patients than among the compari-
son subjects (table 1).

In the group with panic disorder, 19.3% (N=34) of
the 176 patients gave a history of a traumatic suffo-
cation experience. In contrast, 6.7% (N=4) of the 60
psychiatric comparison subjects gave such a history.
This difference was statistically significant (x2=4.4, df=
1, p=0.04).

In the group with panic disorder, the mean age at the
time of the traumatic suffocation was 13 years (SD=
5.4). The forms of traumatic suffocation experience
were near-drowning (N=25), torture by suffocation
(N=8), and choking during a rape (N=1). Near-drown-
ing experiences had taken place in the sea (N=9), in
swimming pools (N=6), near dams (N=6), or in rivers
(N=4). None of the subjects had experienced near-suf-
focation as a component of nonforced sexual activity or
in the aftermath of a fire.
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TABLE 2. Characteristics of Panic Disorder Patients With and Without a History of Traumatic

Suffocation

having been swept out to sea at
age 8. He described this as a

very scary experience—he had

\F;\;"_t'e”ts Patients been washed out by a strong
ithout With
Suffocation Suffocation current, had been unable to
History History breathe, and had lost con-
Variable (N=142) (N=34) Analysis sciousness. By chance he was
saved by a bather, who per-
Mean SD  Mean SD t df p formed mouth-to-mouth resus-
Age (years) 308 82 349 108 208 4262 004 f;]t:ttg’unﬁghﬁigagz?;:tli‘gcﬂ‘s’tﬁg
Age at onset of panic disorder (years) 241 7.1 20.1 3.6 463 102.08 <0.001 ring his p t ’
Hamilton Depression Rating Scale score 151 85 158 95 0.37 174 0.71 sometimes relived this near-
drowning experience.
N % N % X af p Case 2. A 31-year-old man
Cor(\jworb_id major depression 41  28.9 9 265 0.57 1 0.45 -?.';?;?Q;T?yw;]tg %?r:?cd;?;i?g
Predominant symptoms P .
Cardiovascular 72 50.7 5 147 130 1 0.0003  Werecharacterized by predomi-
Respiratory 22 155 26 765 484 1 <0.0001  hantly respiratory symptoms,
Occulovestibular 39 275 3 88 43 1 0.04 and there were also frequent
Gastrointestinal 9 6.3 0 0.0 1.2 1 0.28 nocturnal panic attacks. On
Agoraphobia 91 64.1 10 294 121 1 0.0005 guestioning about traumatic
Separation anxiety 28 19.7 11 324 1.9 1 0.17 suffocation experiences, the pa-
Nocturnal panic 47  33.1 21 618 8.3 1 0.004 tient recalled having been tor-
Family history of panic disorder 30 211 10 294 0.65 1 0.42

tured as a political prisoner at

There was no significant difference in sex ratio be-
tween the 34 panic disorder patients with a history of
traumatic suffocation (19 female and 15 male) and the
142 without such a history (56 female and 86 male)
(x2=2.4, df=1, p=0.12). The panic disorder patients
with a history of traumatic suffocation were signifi-
cantly older than the patients without such a history
(table 2). Notably, however, the mean age at onset of
panic disorder was significantly earlier among those
with a history of traumatic suffocation. There was no
significant difference between the two groups in Ham-
ilton depression ratings or in the incidence of comorbid
major depression.

In the panic disorder patients with a history of trau-
matic suffocation, the most common predominant
symptoms were respiratory (table 2). However, in the
panic disorder patients without such a history, the
most common predominant symptoms were cardio-
vascular. In the comparison of the frequency of these
predominant symptom subtypes in the two groups, the
differences reached statistical significance for both of
the subtypes.

The patients with a history of traumatic suffocation
were significantly more likely to give a history of noc-
turnal panic attacks (table 2). In contrast, the patients
without such a history were significantly more likely to
demonstrate agoraphobia. However, there was no signifi-
cant difference in the incidence of childhood separation
anxiety or in the frequency of familial panic disorder.

Ilustrative Case Vignettes

Case 1. A 54-year-old man presented with panic disorder
that had begun at age 24. His panic attacks were characterized
by predominantly respiratory symptoms. On questioning
about traumatic suffocation experiences, the patient recalled
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age 18. A wet bag had been

placed over his head repeatedly,
leading to choking feelings, hyperventilation, and panic. At
about age 20 the patient began to experience spontaneous
panic attacks. The characteristic reexperiencing, avoidant,
and numbing symptoms of PTSD were less prominent.

Case 3. A 29-year-old man presented with panic disorder
of 12 years’ duration. His panic attacks were characterized by
predominantly respiratory symptoms, and he also suffered
from nocturnal panic attacks. On questioning about a history
of traumatic suffocation, the patient recalled a near-drowning
experience at age 13. While swimming in a river, he had
stepped off a sandy shelf into deep water. He went down for
what seemed an interminable length of time and could not
find the surface again. Fortunately, he was seen by his father,
who rescued him.

DISCUSSION

The main findings of this study were that 1) there was
a significantly higher incidence of traumatic suffocation
experiences, both accidental (near-drowning) and de-
liberate (torture by suffocation), in the patients with
panic disorder than in the psychiatric comparison sub-
jects, and 2) within the group of panic disorder patients,
those with a history of traumatic suffocation were sig-
nificantly more likely to exhibit predominantly respira-
tory symptoms and nocturnal panic attacks, while
those without such a history were significantly more
likely to exhibit predominantly cardiovascular symp-
toms and agoraphobia.

The contribution of environmental factors to panic
disorder has been noted by other authors. Klein (7)
cited descriptions of “gas hysteria” during World War
I, when entire army units broke ranks and ran without
provocation. Cocoon-like protective masks caused either
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panic or marked anxiety and hyperventilation in a sub-
stantial percentage of soldiers. Similarly, several studies
have described “mass hysteria” precipitated by peculiar
odors and the sight of distressed hyperventilating per-
sons (7). Finally, early separation anxiety, loss, and
grief have been associated with an increased incidence
of panic disorder (16, 17, 23). Thus, environmental
triggering of panic disorder may reflect an increase in
the salience of cues relevant to suffocation (e.g., gas
hysteria) or may reflect specific physiological changes
to the suffocation alarm (e.qg., early loss).

While evidence of an association between panic dis-
order and traumatic suffocation may suggest a causal
relationship, the data here cannot be said to demon-
strate causality. It is possible, for example, that patients
with panic disorder have enhanced recall of past dysp-
neic episodes. Nevertheless, it is also possible that an
episode of actual suffocation acts physiologically to
sensitize a putative suffocation alarm, which is then
more easily triggered at a later point. Certainly, such an
explanation seems useful in explaining the association
between a history of traumatic suffocation and pre-
dominantly respiratory symptoms (which would effec-
tively decrease Pco,). Similarly, this explanation ap-
pears useful in explaining the association between a
history of traumatic suffocation and nocturnal panic at-
tacks (during sleep there is an increase in PCO,).

The data from this study are consistent with a view
of panic disorder as a heterogeneous entity, with pa-
tients differing across a number of phenomenological
and psychobiological variables. It is well-known that in
panic disorder there is variability in a number of fea-
tures, including clinical phenomenology, comorbid axis
I and Il disorders, and response to treatment. Neverthe-
less, the idea that panic disorder can be subtyped ac-
cording to symptom profile is perhaps less widely ac-
cepted, and this aspect of our method and findings may
therefore be questioned. It is notable, however, that a
number of early descriptions of what can now be recog-
nized as panic attacks focused on cardiac symptoms—
then denoted as ““soldier’s heart,” “irritable heart,” and so
on (20, 24)—while other descriptions of panic disorder
have emphasized respiratory symptoms as a central fea-
ture (7, 10, 25). In addition, a number of empirical
studies have suggested that patients do experience cer-
tain symptoms more than others, thus allowing subtyp-
ing (20, 21, 26-31). In the most comprehensive of these
studies, Briggs et al. (21) found that patients in the
Cross-National Panic Study could be divided on the ba-
sis of a number of statistical analyses into two groups
characterized by the presence or absence of prominent
respiratory symptoms. Our method is supported by this
work, and our findings are consistent with it. Further
work is necessary, however, to determine the reliability
and validity of the clinical subtyping used here.

Briggs and colleagues (21) found that patients with
panic disorder in whom prominent respiratory symp-
toms were present and those in whom they were absent
differed in both panic phenomenology and response to
treatment. Patients with prominent respiratory symp-
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toms had more spontaneous panic attacks and re-
sponded better to imipramine, whereas patients with-
out prominent respiratory symptoms had more situ-
ational panic attacks and responded somewhat better
to alprazolam. Briggs et al. noted that the existence of
a group of patients with prominent respiratory symp-
toms and spontaneous panic seemed to support the suf-
focation alarm hypothesis. Similarly, our finding that
patients with a history of near-drowning were more
likely to have respiratory symptoms and less likely to
have agoraphobia seems consistent with these earlier
data.

Our data do not adequately address the question of
whether patients with panic disorder who do not pro-
vide a history of traumatic suffocation are unable to
recall these experiences, have experienced other envi-
ronmental triggers of panic disorder, or have had
greater genetic loading for panic disorder. Nevertheless,
panic disorder patients with and without a history of
traumatic suffocation did not differ in the frequency of
childhood separation anxiety or familial panic disor-
der, providing a preliminary suggestion that the two
groups may have similar genetic predispositions to the
development of panic disorder.

The frequency with which panic disorder is associ-
ated with traumatic suffocation and the particular
kinds of suffocation experience reported here may well
be peculiar to the specific setting of the study. Our hos-
pital is situated near a range of frequently used swim-
ming places, so that near-drowning experiences are per-
haps unusually common. In addition, torture of
political prisoners by suffocation appears to have been
a method commonly used by security police of the
apartheid regime in our area. These particular forms of
traumatic suffocation are likely to be far more infre-
quent in other regions. The extent to which panic dis-
order is associated with traumatic suffocation and the
nature of suffocation experiences in other regions are
questions for future research.

The association we found between deliberate trau-
matic suffocation and subsequent panic disorder raises
the question of whether there is also an association
between comorbid panic in patients with PTSD and
suffocation at the time of the precipitating stressor.
Certainly, PTSD is characterized by hyperarousal
symptoms, and panic symptoms in this disorder may
simply reflect noradrenergic hyperactivity. Neverthe-
less, it is not unlikely that patients who develop PTSD
after war, rape, or domestic violence have experienced
deliberate traumatic suffocation within these contexts.
Determining whether this is indeed the case seems to be
another interesting question for further research.

The data presented here also suggest several avenues
for future neurobiological research on panic disorder.
The neurobiology of panic disorder may depend on
whether patients have panic attacks only or whether
there is also development of fear anxiety (i.e., fear of
having panic attacks). In patients with panic attacks
only, HPA axis function may be normal, while in pa-
tients with fear anxiety, HPA axis function may be ab-
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normal (7). Indeed, patients with predominantly respi-
ratory symptoms demonstrate increased spontaneous
panic attacks and response to imipramine, while pa-
tients without predominantly respiratory symptoms
demonstrate increased situational panic attacks and re-
sponse to alprazolam (21). Similarly, we would specu-
late that in persons with panic disorder associated with
a history of traumatic suffocation, there is less likely to
be evidence of fear anxiety and HPA abnormalities than
in those with panic disorder without such a history.
Similarly, imipramine and selective serotonin reuptake
inhibitors—which may act by resetting the threshold of
the false suffocation alarm in panic disorder (7)—
would be effective in the treatment of persons with
panic disorder associated with traumatic suffocation,
and these patients would less frequently require benzo-
diazepines for the treatment of fear anxiety.

In conclusion, the data presented here suggest that
there may be a specific association between panic dis-
order and a history of traumatic suffocation, and that
such a history may in turn correlate positively with pre-
dominantly respiratory symptoms and nocturnal panic
attacks and negatively with predominantly cardiovas-
cular symptoms and agoraphobia. Although additional
studies are needed to replicate these data and to deter-
mine their generalizability to other geographical re-
gions, a history of traumatic suffocation might be hy-
pothesized to play a role in the etiology of panic
disorder in some patients, and this suggests several ave-
nues for further phenomenological and psychobiologi-
cal research on the disorder.
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