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Abstract

Suicide is a major zrobiem for psvchiatry, Denression is
the most common mental disorder related to suicidal
hehavior. The present study aimed at investigating the
relationship between the symptomatology related to
death, dying, and suicide and neurobiclogical factors in
depressed patients. Fifty patients aged 21-60 years suf-
fering from major depression were investigated. Schad-
ules for Clinical Assessment in Neuropsychiatry version
2.0 and the International Personality Disorder Examina-
tion were used to assist the clinical diagnosis. The psy-
chometric assessment included the Hamilton Depres-
sion Rating Scale, the Hamilton Anxiety Scale, the 1965
and 1971 Newcastle Depression Diagnostic Scales, the
Diagnostic Melancholia Scale, the General Assessment
of Functioning Scale, and the Personality Deviance
Scale. Psychophysiological methods included electro-
oculogram, flash electroretinogram under photopic and
scotopic conditions, and pattern-reversal visual evoked

potentials. Biological markers included the 1-mg dexa-
methasone suppression test, the 30-mg dexfenfluramine
challenge test, and brain ¥mTc-HMPAO SPECT. Statisti-
cal analysis included one-, two-, and three-way Manova
and Mancova and the Scheffé test as post hoc test.
Patients without thoughts of death had higher self-confi-
dence levels and less overdependency on others and
intropunitiveness. The suicidal patients had a significant-
ly prolonged pattern-reversal visuz' = clked potential
latency in comparison with the other patients. The find-
ings of this were related to the status of the patient at the
time of the interview but not to his/her history. They also
provide neurobiological data to support the need for a
combined presence of self-directed aggression and a
higher arousal level or disinhibition of self-directed ag-
gressive thoughts in order for a patient to become suici-
dal. Further study is needed to test whether psychophy-
siological methods, which are noninvasive and easy to
perform, are of value in the therapeutic planning and
monitoring of responses.
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Introduction

Suicide is a major problem for psychiatry. Thoughts of
death and suicidal ideation are what preexist and mav
lead to the manifestation of suicidal behavior. Although it
is believed that patients who complete a suicidal act may
differ from those who attempted and failed, in practice
common features are so many that it is impossible to suc-
ceed in a reliable distinction. The old distinction between
‘true’ and ‘superficial’ attempts is considered to be unreli-
able and even dangerous. because it may lead to the
underestimation of the danger the panuent {aces.

According to Stengel [1]. the suicide rate varies from
10 to 20 per 100,000 people. However, Nasr [2] stressed
the unsatisfactory way of recording attempts and assumed
that the true rates are double or triple of those reported.
Even according to official numbers. suicide was the 9th
leading cause of death in the USA.

The suicidal rate in Greece is reported to be low (<5
per 100,000). but recording 1s even more problematic,
and data are far from reliable due to cultural and religious
matters. The use of firearms is not usual, because in
Greece it is illegal to possess a gun. Men generally choose
more violent ways (hanging. falling), while women choose
poisoning [3, 4]. Internationally, the most common way of
committing suicide is by taking large quantities of medi-
cation (50%) [S, 6], and in Greece this is reported to be
even more common (80%) [7. 8].

Depression 1s the most common nosological entity
related to the manifestation of suicidal behavior [9, 10],
although proportions vary from 235 to 60%. It is reported
that 15% of the patients with affective disorders will
attempt suicide [11].

Thoughts of death and suicidal ideation are common
symptoms in depressed patients, both before and after a
suicidal attempt. However, this svmptomatology 1s not
concrete; many patients may fear that they will die, but do
not wish to die, while others seem determined to kill
themselves. It is not clear whether these states constitute
consecutive phases or represent distinct symptoms and
reflect a qualitatively different underlying psychopathol-
ogYy.

The aim of the present study was to investigate wheth-
er specific biological markers [dexamethasone suppres-
sion test DST), dexfenfluramine test], psychophysiologi-
cal methods (pattern-reversal visual evoked potentials;
PR-VEPs), and imaging methods. all with proven value in
depression research, relate to death, dying, and suicide. A
second approach was to investigate the role of self-
directed aggression and suic.oal vlicoiney. The procoscdd
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permitted to approach the issue from different angles con-
cerning the present clinical picture and the past history of
the patient.

Patients and Methods

Fifty patients (15 males and 35 females) aged 21-60 (mean + SD
1.0 = 11.4) vears. suffering from major depression according to
DSM-1V [12]. took part in the study. All provided written informed
consent. Fourteen of them fulfilled the eriteria for atvpical features.
16 for melancholic features, and 32 for somatic syndrome (according
to 1CD-10). Also. 9 patients did not fulfill criteria for any specific
syndrome.

All were inpatients or outpatients of the 3rd Department of Psy-
chiatry. Aristotle Universitv of Thessaloniki, University Hospital
AHEPA, Thessaloniki, Greece. All were free from any medication for
at least 2 weeks prior to the first assessment and diagnosis. In no case
medication was interrupted in order to include the patient in the
study. In addition, all were physically healthy with normal clinical
and laboratory findings, including electroencephalogram and thyroid
function, and without pathological findings on ophthalmological
examination. There was a great effort to exclude all patients who due
to special characteristics might contribute to the production of con-
founding results (e.g., obesity, puerperium, etc.). Alsc. a particular
effort was made to exclude patients with alcohol or nicotine abuse.

No patient fulfilled criteria for catatonic or psvchotic features or
for seasonal affective disorder. Also, no patient fulfilled criteria for
another DSM-1V axis I disorder, except for generalized anxiety disor-
der and panic disorder, and no one had a past history of manic or
hypomanic episodes. Axis II disorders were also registered.

All patients had a history of no more than five distinct episodes,
including the present one (mean 1.16 + 1.533). All patients were
right-handed, and the right eye was the dominant one.

It should be noted that all suicidal attempts were not “violent’ and
were performed by swallowing of pills, drugs, or poison. The patients
had a rather impulsive character, and no notes were prepared before
attempting.

Clinical Diagnosis

The Schedules for Clinical Assessment in Neuropsychiatry ver-
sion 2.0 [13] and the International Personality Disorders Examina-
tion (IPDE) [14, 15] were used to assist the clinical diagnosis which
was reached by consensus of two examiners, according to DSM-1V
criteria.

Laboratory Testing

This included blood and biochemical parameters, testing for
pregnancy, T3, T4, thyroid-stimulating hormone, vitamin B> and
folic acid, and electroencephalogram.

Psychometric Assessment

This included the Hamilton Depression Rating Scale (HDRS)
[16, 17], the Hamilton Anxiety Scale (HAS) [18], the 1965 and 1971
Newcastle Depression Diagnostic Scales (1965-NDDS and 1971-
NDDS, respectively) [19], the Diagnostic Melancholia Scale (DMS)
[19], the General Assessment of Functioning Scale (GAF) [12], and
the Personality Deviance Scale (PDS) [20], The PDS consists of the
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Extrapunitive Scale (ES). This consists of (1) HT (Hostile
Thoughts) and (2) DO (Denigratory Attitudes Toward Other People).
The ES and subscales are scored in such a way that high scores denote
lack of the characteristic.

Intropunitive Scale (IS). The 1S consists of (13 LSC (Lack af Salf.
Coniidence) and DEP (Overdependency on Others). The IS and sub-
scales are scored in such a way that high scores denote the presence of
the characteristic.

Dominance Scale (DS). This consists of (1) MIN (Domineering
Social Attitude) and (2) HA (Uninhibited Hostile Acts). The MIN is
scored in such a way that high scores denote the presence of the char-
acteristic, while HA has opposite properties.

Z-values were used for ES, IS, and DS and raw scores for the
rest.

On the basis of clinical and psychometric data, the patients were
divided into three groups. The first group included those without
death thoughts (no thoughts of death at all or wondering whether life
has no meaning), the second group included those with no specific
thoughts about death (afraid that they will die or wish to die), and,
finaily, the third group included truly suicidal patients (thinking or
planning suicide). If we attributed a score equal to 0 for the members
of the first group, one equal to 1 for the members of the second group.
and one equal to 2 for the members of the third group, then we take a
new categorical variable which was named ‘death thoughts rating’
and is somewhat different from the rating of the HDRS item No. 3.

Data Concerning Personal and Family History and Stressful Life

Events

The family history method [21-23] was used for this purpose.
The CleCStiOI’]I‘lall‘E of Holmes [see 24] was used to search for stressful
tifs gvans ring the last 6 months before the onset of the symiponi-

atolom The patzcnts were carefully questioned concerning the pres-
ence of at least one first-degree predecessor with any type of de-

mentia.

Psvchophysiological Methods

Electro-Oculogram (EOG). This is a method for the study of the
electrical and metabolic activity of the outer lavers of the retina. Dur-
ing the adaptation of the retina to dark, the amplitude of the EOG
gradually decreases, reaching a nadir {dark trough). During the adap-
tation to light (ganzfeld, 1,200 1x). the amplitude of the EQG gradua-
ly increases, reaching a zenith (light peak). The systematic develop-
ment of the method of the EOG was made mainly by Arden et al, [23]
and Arden and Kelsey [26], and the conditions for EOG recording
have been coded by the International Society for Clinical Electrophy-
siology of Vision [27], and this was kept in the current study., How-
ever, some deviations from these conditions were inevitable. These
included the use of three instead of four electrodes. the recording
cvery 2 min tor 12 min instead of every minute for a 13-min period.
and not dilatated pupils. A video camera was used to verify that the
patients were foll owing the instructions and moved their eves to
LA H L“b u“ 153 .“’ 'I 24 ;‘ 5.

The EOG was recorded from two electrodes attached to the outer
canthus (Lc and Re) and a third to the mideve (Mr). The movement
of the eves produces a change of potentials which is recorded by the
clectrodes. After the recording of several movements of the eves. the
inz of porentials gives the mean potential for the given condi-
tions (mtu‘acuon of time with lighting conditions). The procedure
includes recordings of cye movents every 2 min. for 12 min in the
dark and subsequently {2 min under light conditions,

44 Neuropsychobiology 2004;49:42-352
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There is no difference of the recorded EOG curves between the
two eyes when both are healthy [28]. The most widely used index for
the interpretation of the EQG is the Arden ratio:
Arden ratio = —!EEE:
dark —1rough

PR cqmp ()

The normal values of this index lie between 162 and 228. but
values under 180 should be considered borderline,

Flash Electroretinogram 'ERG,. This is a method for the record-
ing of retinal potentials following the fall of light stimuli. The ERG
can be recorded after flash (FFERG) or pattern-reversal (PR-ERG)
stimulation. In the current studv. binocular f-ERG was used. The
ERG recordings have been coded by the International Society for
Clinical Electrophysiology of Vision, and this was kept in the current
study. However, some deviations from these conditions were inevita-
ble. These included the use of skin electrodes and lack of maximum
dilatation of the pupil. The f£ERG curve includes mainly the waves a
and b. Wave a is photochemical in origin and is produced in the
photoreceptors as their response 10 a light stimulus [29]. Wave b is
produced by the bioelectrical activity of the neurens of the inner
granule layer and the bipolar cells. It is neuronal in origin.

In the current study, -ERGs were recorded under photopic con-
ditions from two electrodes attached below the eves(Lrand Rryand a
reference electrode attached ar the mideve (Mr) from both eves
simultaneously (binocular),

Pattern-Reversal Visual Evorcd Potentials. These were used for
the assessment of the functioning of the visual cortex and indirectly
to assess the general speed of neurotransmission in the CNS. The
recording was made from each cve separately from sites Oz, O1. and
O2 with the Fz as reference in order to better isolare the occipital
oriex recoidings as recommended by Chiappa [30]. and P100 wave
amplitude and latency were measured, since it is the sole waveform
stable enough and having a low variability to be usad in clinical trials
and research [30]. Flash VEPs {{-VEPs), both under photopic and
scotopic conditions, were recorded as well, in order to secure that the
vision of the subjects was normal. This kind of VEPs requires only
qualitative (presence of the curve and within a reasonable time
range) but not quantitative analvsis of amplitude and latency,
because of a large variability in the normal population. The recording
of -VEPs was made from both ewes simultaneously under scotopic
and photopic conditions from sites Oz, O1. and O2 with the Fz as
reference, and P100 wave amplitude and latency were estimated.
Flash VEP data are not reported in the current paper, because they
are unsuitable for research purpeses.

In the current study, the disiznce of the subject’s head from the
monitor was 150 cm. The size of the rectangles was 2.2 em. and the
frequency of the stimuli was | Ez. The contrast was 95%. and the
luminance of the white rectangles was 250 cd/m-. Every rectangle
covered 60 of the visual arc. ané the whole chec,{erbmrd covered
257 of the visual arc, The time of analysis was 200 ms, the gain of
amplifiers was 1.000 uV/em. thz time constant was 0.1 s. and the
upper frequeney tosponse was 300 Hz (=2 dB). The movement of the
checkerboard was from left 1o .

Specific Issues. All recordings were conducted around midday
(12.00-16.00 h), and there was ¢ u1”::1Ln<:e in the time of the dav or
the season of the year the groups = ere studied. The electrodes used in
the current study were made of Az-AgCl (Burden Neurological Insti-
tute, Bristol, UK). The impedance was below 5 kO at 40 Hz. All
patients came from northern Grzzze (latitude 40-40. 1 ° North).

Fountoulakis et al.




Biological Markers

Dexanmeihasone Suppression Tes:. The DST mainly reflects the
hypothalamic-pituitary-adrenal axis and the norepinephrine activity
[31-37]. The 1-mg DST protocol demands the oral administration of
1 mg dexamethasone at 23.00 h of the Ist day and determination of
the cortisol serum levels simultaneously and on the next day at 16.00
and 23.00 h. The cortisol levels (ug dl were measured using the lumi-
nance immunoassay (intra-assay reliability 4.9%:; interassay variabil-
ity 7.5%). The nonsuppression cutoil level was 3 pg/dl.

Dexfenfluramine Challenge Teix. This is supposed to reflect the
central serotonin activity [38-47]. The protocol of the 30-mg d-fen-
fluramine challenge test dictates an overnight fasting and the oral
administration of 30 mg of the substance. The measurement of pro-
lactin (and maybe of cortisol: not done in the current study) plasma
levels was made in samples taken 13 min before the d-fenfluramine
administration. at the ime of administration, and 60. 120. 180. 240,
and 300 min thereafter. The samples were taken through a heparin-
ized intravenous catheter. The prolactin and cortisol responses are
reported to be lower in depressed patients as compared with controls,
In the current study. only prolactin was measured. The assay was the
same as that used for the cortisol level determinations.

Brain Single-Photon Emission Computed Tomography (SPECT).
This method [48] requires intravenous injection of 15 mCi
(555 MBq) of the radioligand ?"®Tc-hexamethylpropyleneamine ox-
ime (Ceretec®: Amersham, Little Chalfont, UK) to the patient. The
procedu= okes nlace in 2 cuier roory with the eves open. The
patient stays for about 15 min before the injection. Tomographic
imaging takes place 10-30 min after the injection. A gamma camera
(ADAC Laboratories. Milpitas, Calif.. USA) was used. One hundred
and twenty slices are taken. each corresponding to 20 s. The recon-
struction of the images 1s made on & vertical axi> with the usc of a
Butterworth filter (with a frequency of 0.50 Hz and a coefficient for
correction of radiation attenuation of 0.12 ¢cm~'). The images are
then related to three axes: a verticgl. a horizontal, and a coronary.
For quantified analysis, the region of interest i1s 4 x 4 pixels, corre-
sponding to a brain tissue volume of 1.135 em?. The regional cerebral
blood flow was determined in proportion to the cerebellar blood
flow. The regions of interest included the cerebellum, the thalamus,
the caudate nucleus, the globus pallidus, and the frontal, parietal,
temporal (lateral and medium). and occipital lobes of both hemi-
spheres. Brain stem blood flow and ratio right-to-left hemisphere
were also calculated. All brain SPECT examinations took place
between 10.00 and 14.00 h.

Statistics

The following grouping methods were used: (1) two groups
defined by the presence or not of a recent suicide attempt:. (2) two
groups defined by the presence or not of a suicide attempt ever in the
past, and (3) three groups defined by the *death thoughts rating’ vari-
able (A = no thoughts of death. B = nonspecific thoughts of death, C =
suicidal ideation).

These patient groups were compared concerning: (1) clinical and
demographic variables with one-wav Manova; (2) DST and dexfen-
fluramine challenge test with one-way Mancova with age as covar-
iate: (3) brain SPECT results with two-way Ancova with age as covar-
1ate; (4) EOG results with one-way Mancova with age as covariate;
(5) ERG results with two-way Mancova with age as covariate, and
(6) PR-VEPs results with three-way Mancova with age as covariate.
Since 18 analvses were performed. the use of the Bonferroni correc-
tion deiined the appoopriate significance level at p < Q.0027 (0.05

Suicidal Attempts and Thotfghtg of Death in
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divided by 18). The Scheffé (est was used for post hoc comparisons.
For these comparisons the p < 0.05 level was used to define signifi-
cance.

Results

The Two Groups Defined by the Presence or Not of a

Recent Suicide Attempt

Five patients (10%) from the total sample had recently
attempted suicide. There was no difference in anv of the
variables between those who had and those whe had not
attempted suicide recently.

The Two Groups Defined by the Presence or Not of a

Suicide Attempt Ever in the Past

Thirteen patients (26 %) had attempted suicide at least
once in the past. There was no difference in any of the
variables between those who had and those who had not
attempted suicide in the past.

The Thres Groups Defined by the ‘Death Thoughts

Rating’ Variables

Thoughts of death (criterion No. 9 according to DSM-
I'V) were present in 24 patients (48%). More specifically,
11 patients had no thoughts of death, & were wondering
whether life has no meaning, and 9 were afraid that they
will die (total so far 26 not fulfilling criterion No. 9); 14
were wishing to die, 7 were thinking of suicide, and 3 were
planning their death (14 + 7 + 3 = 24 fulfilling criterion
No. 9).

All patients with a recent attempt had also a positive
previous history of a recent attempt. Four of them had
thoughts of death at the time of the interview at the level
of suicidal ideation, and all were women. Of the patients
with a positive history of a suicide attempt. & had
thoughts of death, and 3 had not. Six patients had suicidal
1deation at the time of the interview.

The scoring of the variable ‘death thoughts rating’ pro-
duced 17 cases of ‘0" (group A: the 11 patients with no
thoughts of death and the 6 who were wondering whether
life has no meaning), 23 cases with ‘1’ (group B: those 9
who were afraid that they will die and those 14 who were
wishing to die), and 10 cases with ‘2” (group C: those 7
who were thinking of suicide and the 3 who were planning
their death).

As all patients with a recent attempt had a positive his-
tory, they all received a score of 2. Of those with positive
history, 1 received a score equal to 0, 6 one equal to 1, and
6 one equal to 2. 4 out of 17 patients with a score of 0, 4

Neuropsychobiology 2004;49:42-52 45



Table 1. One-way Manova results concerning the comparison of clinical and demo

graphic variables in the three clinical groups (mean =+

SD)
Post hoc Scheffé test No thoughts Nonspecific Suicidal p

of death thoughts of . ideation

) death (B) (©) Avs.B  Avs.C Bvs.C
Age 41.88+10.24 42.70+10.50 37.00+15.02 NS NS NS
Age of onset 3441£11.85 32.09+11.42 27.00x£10.31 NS NS NS
Numberof episodes 129157 180 ol L 2 0.90£0.99 NS NS NS
Number of DSM criteria 5.76 +0.83 6.70£1.26 7.40£1.26 NS 0.026 NS
Number of atypical features 1.35+0.61 1.26£1.10 0.40+0.70 NS NS NS
Number of melancholic features [.94+1.52 2.17£1.40 3.40+1.78 NS NS NS
Number of ICD criteria 6.12£1.05 T.17x1.11 820+ 1.55 NS NS NS
Number of somatic syndrome criteria 3.94=1.75 422+1.81 590+1.91 NS NS NS
GAF 58.82+£15.26 51.17£11.01 41.00£14.10 NS NS NS
NDDS-1965 3.68+2.66 4.93+£2,07 5.90+2.46 NS NS NS
NDDS-1971 -1.35+17.67 -6.57+17.41 -16.85+22.37 NS NS NS
Endogenous axis of DMS 3.88+£3.00 4224294 6.70+3.06 NS NS NS
Reactive axis of DMS 6.65£1.62 5.39£2.43 5104256 NS NS NS
Number of personality disorders (PD) 0.41+0.62 0.26+£0.45 0.20+0.42 NS NS NS
Number of PD criteria 3.47+420 1.96+3.34 1.80+£3.79 NS NS NS
Number of Life Events 2.88+2.12 2.74+1.84 0.80+1.14 NS NS NS
HDRS-17 23.71£3.69 24.13+4.88 31.80+5.43 NS 0.009 0.012
HDRS-21 26.00£3.95 25.70+5.70 34.00+6.43 NS 0.033 0.017
HDRS depressed index 7.94+2.36 10.65+1.80 3104247 0.001  <0.001 0.011
HDRS anxiety index 5.88%+2.45 5.35x2.12 6.30+3.02 NS NS NS
HDRS sleep index 347£1.33 3.26x£2.14 4.50+£2.27 NS NS NS
HDRS nonspecific index 7.06x1.95 5.35+£2.46 8.90£2.69 NS NS 0.035
HAS 34.29+8.54 28.65£11.91 31901143 NS NS NS
HAS somatic subscale 18.24+6.12 1361777 1410+ 7.71 NS NS NS
HAS psychic subscale 13.12£3.46 [1.87+4.78 14.50+4.88 NS NS NS
PDS HT 18.31£3.94 18.43+3.01 18.50£3.16 NS NS NS
PDS DO 13.88+£3.12 12,19+ 3.61 11.38£2.62 NS NS NS
PDS ES 0.91£0.88 0.53£0.92 0.35+£0.75 NS xS NS
PDS LSC 10.88%+1.75 15.19+4.47 14.13£5.11 0.007 NS NS
PDS DEP 13.38+2.78 16.76 £3.02 16.75+£3.83 0.008 NS NS
PDSIS -0.99+0.95 0.66+1.34 0.31£1.72 0.002 NS NS
PDS MIN 17.63£4.35 14.90+3.39 17.63£2.92 NS NS NS
PDS HA 16.56+3.61 1924£4 12 18.13£2.80 NS xS NS
PDS DS 0.96+1.23 0.98+1.37 1.40+0.78 NS NS NS

Wilks’ lambda: 0.000832; Rao’s R: 11.37437: d.f.: 64, 22; p < 0.0001,

out of 23 patients with a score of 1. and none of those with
a score of 2 were men. The comparison of the three groups
defined by the ‘death thoughts rating’ variable revealed
the results shown in tables 1-6.

Concerning the clinicodemographic variables, it is in-
teresting that the groups did not differ in terms of anxiety.
and any difference in the clinical picture of depression
reflects the differentiation of suicidal patients at interview
(group C) from the other two groups. What is more inter-

46 Neuropsychobiology 2004;49:42-32

esting is that the PDS results suggest that group A is the
one that differs from the other two which both were char-
acterized by a low self-confidence. overdependeny on oth-
ers. and intropunitiveness (table 1).

There was no difference between the three groups con-
cerning the DST, dexfenfluramine (table 2). SPECT (ta-
ble 3). EOG (table 4), and ERG (table 5) results. It should
be mentioned and stressed that repetition of the analvsis,
including or excluding patients with significant weight

Fountoulakis et al.




Table 2. Onc-way Mancova (with age

as covariate) results concerning the
comparison of DST and dexfenfluramine
challenge test results in the three clinica
groups (mean £ SD)

Table 3. Two-way Ancova (with age

as covariate) results concerning the
comparison of SPECT results (z-values)
in the three clinical groups (mean = SD)

No thoughts Nonspecific Suicidal

of death thoughts of ideation

(A) death (B) Q)
DST
DST cortisol on dav 1 at 23.00 h D Fal 4.30+£2.89 4.54£2.71
DST cortisol on day 2 at 16.00 h 3.47+5.94 228+£3.25 2.86+2.81
DST cortisol on dav 2 at 23.00 h 361+3.89 291£3.76 2.28£2.32
D-Fenfluramine chaltenee iest
Prolactin at — 13 min 481.93£191.21  698.08£421.79 871.62%23504.89
Prolactin at O min 473.91£231.55  687.76+413.60 847.18+456.13
Prolactin at 60 min 414.18+187.93  607.66+402.81  779.00+419.34

Prolactin at 120 min
Prolactin at 180 min
Prolactin at 240 min
Prolactin at 300 min
Maximum prolactin change

384.26+£200.32
479.24x22484
470.53£198.28

40.48+209.32

6239046881
652.33+472.63
799.39+469.07
717.78+504.16
137.59+232.94

§34.00+459.31
960.62+609.22

1,000.56 £577.16
1,000.80+568.02

210.14£316.28

There are no significant differences between the groups, although the prolactin levels
seem 1o increase from group A to group C.
Wilks’ lambda: 0.585; Rao's R: 0.977207; d.f.: 22. 70: p = 0.5023.
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No thoughts Nonspecific Suicidal

of death theughts of ideation

(A) death (B) (o]
Brain stem 0.38+£0.78 0.57+0.86 0.30=1.06
Right frontal lobe 0.59+1.40 0.08+1.28 -0.60x1.56
Left frontal lobe -0.61£2.29 -0.48=1.65 -0.87x1.66
Right parietal lobe -2.18+2.32 -1.06%1.82 -1.57+1.62
Left parietal lobe -3.20+£2.52 -1.77+£2.10 -2.00x£2.07
Right lateral temporal lobe -1.12£1.61 -1.23+£1.27 -1.67x1.82
Right medial temporal lobe -1.04=1.89 -1.36+£1.68 -1.67+£1.92
Left lateral temporal lobe -2.20£2.05 -1.58+1.69 -1.63+1.66
Left medial temporal lobe -1.82+£2.32 -1.07=1.50 -1.37£1.70
Right occipital lobe ~0.18+1.28 0.61+1.17 0.20+£0.98
Left occipital lobe ~-1.00+0.39 -0.60x0.83 ~0.84x0.48
Right thalamus -0.45+0.82 -0.16+0.66 -0.23+0.69
Left thalamus -1.07x1.17 -0.50£0.81 -0.88+0.67
Right caudate nucleus -1.31x£1.51 -0.96+1.13 -1.28x1.10
Left caudate nucleus -0.93+1.59 -0.52+1.51 -0.30x0.70
Right globus pallidus -0.68+0.85 -0.383+0.70 -047%1.33
Left globus pallidus -1.42+1.24 -0.79+0.75 -0.92+0.32

There are no significant differences between the groups.
d.f.effect  MSeffect d.f. error MS error F b}

1 2 1.474 46 0.726 2.031 0.143
2 16 1.457 752 0.129 11.325 <{(.001
1,2 42 0.150 752 0.129 1.167 0.243

1 = Death thoughts rating; 2 = brain region.
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Table 4. One-way Mancova (with age
as covariate) results concerning the
comparison of EDG rasults in the thres

clinical groups (mean * SD)

No thoughts
of dzath
(A)

Nonspecific
thoughts of
death (B)

Suicidal
ideation

©

Left dark trough
Left light peak
Right dark trough
Right light peak
Left Arden ratio
Right Arden ratio

161.65+£37.96
433.18£89.51
151.53+64.69
359.824+69.93

277.22266.67

258.35%64.11

179.26+:69.52
446432 152.46
174.26+49.71
421.532£116.54
3432

23375 +3

249.69+353.94

205.60% 36.04
512.90£109.85.
188.20+42.16
430.80+109.06
250.31%43.09
228.88+27.72

There are no significant differences between the groups.
Wilks’ lamnbda: 0.667; Rao's R: 1.530: d.f.: 12 82: p=0.1299.

Table 5. Two-way Mancova (with age

as covariate) results concerning the h?dthollllghts ions;;leciﬁfc Sdulcifjal
comparison of ERG results in the three OA eat ; Ous ]taso 1Ceatxon
clinical groups (mean = SD) (A) eath (B) (@)
Left-eye a-wave latency 0.51+0.68 0.63%1.13 0.20£0.58
Left-eye b-wave latency 0.26+0.78 0.54+1.07 0.87+1.03
Right-eye a-wave latency -0.01£0.64 0.36+1.31 -0.09£0.22
Right-eye b-wave latency 0.24+0.85 0.50+1.02 0.96£0.98
There are no significant differences between the groups.
Wilks’ lambda  Rao’sR d.f d.f.2 P
1 0.845 1.841 4 84 0.128
2 0.802 5.298 2 43 0.008
k.2 0.950 0.433 4 his 0.730

I = Death thoughts rating; 2 = eve.

loss or psychomotor retardation. did not change the above
results, so these variables should not be considered as con-
founding variables for the current study.

On the contrary, there was a significant difference con-
cerning the P100 latency of the PR-VEPs (table 6), sug-
gesting again that groups A and B do not differ from each
other; however, they both differ from group C. Suicidal
patients manifested significantly prolonged PR-VEP la-
tencies in comparison to the rest of the patients.

48 Neuropsychobiology 2004:49:42-32

Discussion

The current study showad that 10% of the depressed
patients from the study sample had recently attempted
suicide and that 26% had attempted suicide at least once
in the past. Also, 48% werz experiencing some kind of
thoughts of death at the time of the interview. None of the
nonclinical variables assessed showed strength 1n the rec-
ognition of these patients. There was no difference in anv
of the variables between those who had and those who had
not attempted suicide recenilv.

The three groups defined as (A) patients without
thoughts of death at the time of the interview (34% of' the

Fountoulakis et al.




Table 6. Three-way Mancova (with age as covariate) results concerning the comparison of PR-VEPs results in the
three clinical groups (mean = SD)

No thoughts Nonspecific Suicidal p

of death thoughts of ideation

(A) death (B) © Avs, B Avs.C Bvs. C
Left-eye Oz latency 100.26+5.28 102.65+4.52 107.04£9.92 NS 0.0122 NS
Left-cve O1 latency 100.59+6.15 102.39+3.64 106.92+£9.02 NS GLUE73 NS
Left-eve O2 latency 100.43£5.99 02724527 10692+96.12 NS 0.02371 NS
Right-cve Oz latency 101.60x7.14 101.84+6.14 108.36+11.85 NS 0.0411 0.0376
Right-cve Ol latency 10151 27.29 100.98 £6.99 108.82+11.9] NS 0.0362 0.0158
Right-eve O2 latency 101.81 £6.97 102,10£5.79 10841 +11.76 NS 0.0386 0.0374

There is a main effect of the clinical groups.
d.f. effect MS effect d.f. error MS error F p

1 2 1,444,325 46 171.280 8.433 0.0008
2 2 8.924 94 15.028 0.594 0.5543
3 1 5.981 47 8.103 0.738 0.3947
1.2 4 18.002 94 15.028 1.198 0.3170
1.3 2 2.719 47 8.103 0.336 0.7167
2.3 2 1.949 94 6.607 0.295 0.7452
1,23 4 8.532 94 6.607 1.291 0.2750

| = Death thoughts rating: 2 = recording site (Oz, Ol.or O2); 3 = eve.

total sample), (B) patients with nonspecific thoughts of
death (constituted 46 % of the total sample), and (C) suici-
dal patients (20% of the total sample) did not differ in
terms of anxiety, and the differences found concerning the
depressive symptoms were the expected ones. An interest-
ing finding was that patients with nonspecific thoughts of
death as well as the suicidal ones were characterized by
low self-confidence, overdependency on others, and high
intropunitiveness. Concerning the laboratory and biologi-
cal investigations, there were no differences between the
three groups concerning DST. dexfenfluramine, SPECT,
EOG, and ERG results. The only significant finding was
the prolongation of P100 PR-VEP latency in the suicidal
group in comparison to the two others.

The international literature suggests that the level of
emotional arousal is of prime importance for the expres-
sion of aggression. It seems that the serotonin activity can-
not be linked with aggression. when an adequate level of
emotional alertness is not present [49]. The review of the
results of the current study suggests that depressed pa-
tients without thoughts of death had a low level of self-
directed aggression (as shown by their PDS scores) and a

' Suicidal Attempts and Thoughts of Death in
Patients with Major Depression

normal P100 latency. Patients with no specific thoughts
of death had a high level of self-directed aggression and a
normal P100 latency. Finally, suicidal patients, besides a
high level of self-directed aggression, had also prolonged
P100 latencies. Thus, it could be proposed that in our
case, the P100 latency of the PR-VEPs could reflect either
an increased level of arousal or a disinhibition problem.
The literature suggests that patients who attempted
suicide may suffer from a decreased serotonin activity, at
least in the brain stem. The problem may lie in the imbal-
ance between the inhibition of behavior mediated
through serotonin and the level of arousal mediated by
catecholamines and particularly by acetylcholine [50, 51].
So, the patient may express aggression towards the envi-
ronment or towards himself on the basis of a lower thresh-
old. According to Depue and Spoont [50], the inhibition
of behavior is mediated by serotonin and its release by
norepinephrine and dopamine. A series of studies made
clear that the above concerns only impulsive physical
aggression and not physical aggression in general [52-55].
According to the results of the current study, these sugges-
tions are expanded to include suicidal ideation and non-
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violent suicide attempts. Coccaro and Kavoussi [56] re-
ported that even the past history of serious impulsive
aggressive behavior is related to serotonin disorders,

In a previous paper by our group (which was con-
ducted on the same sample of patients) [57], the compari-
son of patients with ‘fast’ and ‘delayed’ PR-VEPs showed
that the characterizing variables were stressful life events
and melancholic symptomatology, respectively. These
findings were in accord with the suggestions of Buchs-
baum [58] and Buchsbaum et al. [59] that humans can be
divided into ‘reducers’ (analogous to melancholics) and
‘augmenters’ (analogous to atypicals) by means of their
psychophysiological response to an increasing intensity of
external stimuli. Gender seems to play an important role
also [60]. “‘Reducers’ are considered to protect themselves
from sensory overload, perhaps as a compensatory adjust-
ment for hypersensitivity at lower levels. In the current
study, the suicidal patients were ‘reducers’. Also, the
results of the current study are in accord with those of the
work of Shagass [61] and Shagass and Roemer [62] in that
electrophysiological measures of psychotic and neurotic
depressed patients deviate in opposite directions.

In contrast to flash visual evoked potentials, PR-VEPs
are the most reliable and stable potentials, and it is gener-
ally accepted that they reflect the activity of the occipital
cortex and in no case that of deeper structures [63]. How-
ever, the exact localization and the generating events are
still unknown. The occipital pole seems to play a major
role in the generation of affects by attributing an early
meaning to the stimuli.

There are no data concerning the PR-VEPs in major
depression, apart from the findings of our previous study
[57]. The recording of event-related potentials under cog-
nitive tasks that involve predominantly left- or right-
hemisphere processing showed increased P300 latencies
for the tasks involving the right hemisphere in melan-
cholic and ‘undifferentiated’ patients, irrespective of the
site of recording [64]. The advantage of pattern-reversal
stimuli is that in contrast to event-related potentials, they
do not demand high cooperation from the side of the sub-
ject.

Our knowledge on the biochemical basis of brain phe-
nomena is limited:; however, one can formulate a hypoth-
csis to explain the results of the current study. A reduced
serotonin activity (which is generally accepted to be a core
biochemical disturbance in depression) could lead to an
increase of the PR-VEP latency, but also it could lead to
an increased appetite, except if the frontal lobe dopamine
activity is also reduced. This is in accord with results of
reports relating a low dopamine activity to the severity of

50 Neuropsychobiology 2004;49:42-52

depression [65]. Other reports also related specific symp-
toms (anhedonia) to low activities of hoth 3-HT,4 and
dopamine receptors [66]. This model could well serve to
explain the findings of the present study concerning the
increased PR-VEP latencies in suicidal patients.

Concluding Remarks

The findings of the current study were related to the
status of the patient at the time of the interview but not to
his/her history. They also provide neurobiological data to
support the need for a combined presence of self-directed
aggression and higher arousal level or disinhibition of self-
directed aggressive thoughts in order for a patient to
become suicidal. What remains to be clarified is whether
all these constitute state markers or whether there are also
trait markers among them. This needs further study; how-
ever, the authors’ impression is that the three clinical
groups largely correspond to a chronological model of sui-
cidality in depression, and in this frame all results reflect
state markers. Even so, the current study provides some
insight concerning the mechanism of suicidal develop-
ment and at the same time suggests that the assessment of
self-directed aggression could be an early sign that should
alert the clinician. The presence of slow PR-VEPs could
also serve as an alarming sign: however, there are no suffi-
cient data, currently, to support this assumption. This
may have not only theoretical implications: further study
is needed to test whether psvchophysiological methods.
which are noninvasive and easy to perform (PR-VEPs),
are of value in the therapeuric planning and monitoring of
reSpONses.
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