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P300 P300 and contingent negative variation (CNV) were recorded in depressive
Contingent negative variation inpatients with and without history of suicide attempt. The results show a
Depression significant reduction of both P300 and CNV in patients who had attempted
Suicide suicide as compared with patients who had not. Moreover, a significant corre-
lation was found between the suicidal risk scale and CNV amplitude. Psycho-
physiological and biochemical implications are discussed.
Introduction esized a difference in these psychophysiological measures

P300 and contingent negative variation (CNV) have
been widely applied in psychiatry, especially in depres-
sion, schizophrenia and dementia [1, 2]. Concerning de-
pressive disorders, abnormalities of CNV amplitude and
duration as well as reduced P300 amplitude have been
reported [3, 4]. Moreover, the decrease in CNV amplitude
has been related to the severity of depressive symptom-
atology [5] and to the central catecholaminergic deficit
[6]. Unfortunately, the suicidal dimension of the depres-
sive illness has never been investigated in these studies.
Recently, our group reported that depressive patients
with a history of suicide attempt exhibited a significantly
lower growth hormone (GH) response to apomorphine
than patients who had never attempted suicide [7].
Among others [8, 9], this study supported a dopaminergic
deficit in relation to suicidal behavior. Since P300 and
CNYV are known to be modulated by central neurotrans-
mitters, particularly catecholamines [2, 6, 10], we hypoth-

between depressive patients with and without a history of
suicide attempt.

Method

The study was conducted in 7 DSM-III-R depressive inpatients
admitted consecutively because of suicide attempts to the Psychiatric
Unit of the University Hospital André-Vésale, Montigny-le-Tilleul,
Belgium. The sample comprised 4 men and 3 women, with a mean
age of 39.4 years (SD = 9.8 years). The patients were matched for age
and gender with 7 depressive inpatients without a history of suicide
attempts. All patients had at least a score of 18 on the 17-item Hamil-
ton Depression Scale. Past history of suicide attempt was assessed by
the suicidal risk (SR) scale [11]. All patients were free of medical
illness, evidence of which was provided by clinical examination, his-
tory, EKG, EEG, chest X-ray, and routine laboratory tests.

Psychophysiological recording was conducted at the end of a
drug-free period of at least 1 week. The subjects were sitting in a
sound-attenuated room. For the P300 paradigm, a series of 100 audi-
tory stimuli was presented with a variable interstimuli interval,
which comprised between 2 and 4 s. According to the classic oddball
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Table 1. Comparison of clinical and psychophysiological data
between depressive patients with and without history of suicide
attempt

SR scale 17.1£3.7 8.0+42 183 0.001
Hamilton depression

scale 24.843.2 23.0%2.5 2.01 0.17
CNYV amplitude -14.7+4.5 -20.9%4.6 47 004
CNVRT 420+425 294+240 1.7 0.21
P300 amplitude 6.6+53 16.6%+8.3 50 0.04
P300 latency 34724258 335.1+368 1.4 024
P300RT 607.5£256 435.8+368 1.7 021

RT = Reaction time,

paradigm, 85% of the stimuli (frequent) were tones of 2,000 Hz,
75 dB, and 50-ms duration. The other 15% (rare) were tones of
1,000 Hz, 75 dB and 50-ms duration. The subjects were asked to
press a button for the rare stimuli. P300 amplitude was measured as
the difference in voltage between the baseline and the higher point
between 250 and 650 ms after the stimulus.

The CNV paradigm consisted of a single reaction time preceded
by a warning stimulus 1 s earlier. The intertrial interval was random-
ized from 5 to 10s. The CNV was obtained from 32 artefact-free
trials as inspected by electrooculogram tracing. CNV amplitude was
measured as the voltage difference between the baseline and the aver-
age of the 200 ms preceding the imperative stimulus.

The EEG was recorded using silver-silver chloride disc electrodes
attached with collodion at Cz, using left earlobe for reference and
right forehead for ground. All sites were cleaned with acetone and
abraded to maintain resistance below 3 kQ. EOG was recorded from
above the left eye. Amplifier gains were set at 10,000, with a band
pass of 0.1-30 Hz, and digitized at 250 samples/s for 3,000-ms
epochs (of which the first 1,000 ms were prestimulus activities).

Results

As expected, SR scores were higher in patients with a
positive history of suicide attempt (table 1). However, no
difference was apparent between the two groups in the
Hamilton Depression Scores.

Mean CNV and P300 amplitudes were significantly
lower in patients with suicide attempts as compared to
patients with a negative history (table 1). In contrast,
P300 latency and P300 or CNV time reaction did not sig-
nificantly differ between the two groups (table 1).

A significant correlation existed between CNV ampli-
tude and SR scale (r = 0.63, p < 0.05). For the Hamilton

Depression Scores, the relationship did not reach the level
of significance (r = 0.43, p = 0.07).

No significant relationship existed between P300 am-
plitude and SR scale or the Hamilton Depression Scores
(r=-0.30, NS, and r = -0.24, NS).

Discussion

The present study shows a significant reduction of both
P300 and CNV amplitude in depressive patients who had
attempted suicide as compared with those who had not.
These results could be interpreted both from a psycho-
physiological and a psychopharmacological viewpoint.

First, slow potentials have been integrated in a model
providing a synthesis from different theories [12]. This
model combines two concepts: cerebral potentiality and
cerebral performance. Cerebral potentiality refers to the
psychophysiological state necessary for any cerebral pro-
cesses. Cerebral performance covers the input, decoding,
storage, and output of information processing. Moreover,
cerebral potentiality is necessary for cerebral perfor-
mance.

According to this integrative model, CNV amplitude
represents the cerebral potentiality, and its resolution
cerebral performance. Therefore, our results suggest that
patients with a history of suicide attempt present a lower
cerebral potentiality than patients without previous sui-
cidal attempts. Moreover, CNV amplitude is correlated
with the SR scale. A possible explanation for these find-
ings is that suicidal behavior appears in patients with less
resources to cope with their environment, as indicated by
less cerebral potentiality. This reduced cerebral potential-
ity could reflect the concepts of helplessness and hopeless-
ness described in depression [13, 14].

Similarly, P300 amplitude has been associated with
cerebral performance (information processing). The cog-
nitive disturbances in a view of the future, the world, and
the self as described in depression [15], involve a pertur-
bation of cerebral performance. Our results show that dis-
turbances of information processing were more severe in
patients with suicidal attempts, but were not influenced
by the severity of depression.

Second, from a psychopharmacological point of view,
alarge body of findings shows that neurochemical systems
modulate P300 and CNV amplitude [6, 10]. For example,
dopaminergic agonists like methylphenidate enhance
P300 amplitude in hyperkinetic children and normal sub-
jects [16], whereas dopaminergic antagonists like flupen-
tixol reduce P300 amplitude in normal subjects [17]. In
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the same manner, CNV amplitude is modulated by dopa-
minergic agents [18], and correlated with GH response to
apomorphine, a dopaminergic agonist [3].

Recently, many studies have shown that dopaminergic
function is impaired in depressive patients with previous
suicide attempts [8, 9, 19]. Our group reported a lower
GH response to apomorphine in patients with suicide
attempts, as compared with patients without a suicidal
history [7]. Therefore, the reduction of P300 and CNV
amplitudes could reflect the dopaminergic dysfunction
linked to suicidal behavior in depression.

Taken together, the results of this preliminary study
show that patients who attempt suicide exhibit a reduc-
tion of both P300 and CNV amplitudes as compared with
patients with a negative history. These results support the
dopaminergic hypothesis of suicide behavior in depres-
sion. Moreover, they could represent an objective assess-

ment of helplessness and hopelessness which play a im-
portant role in depression, and more particularly for the
suicidal behavior [14].

Several limitations in the present study should how-
ever be acknowledged, particularly those related to the
limited number of patients as well as to the absence of a
distinction between violent and nonviolent suicide at-
tempts. Therefore, further studies with larger samples will
be necessary to confirm and extend these preliminary
results.
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