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Objective: To date, most researchers rely on suicidal items of scales primarily designed to
measure depression severity to capture suicidal ideation (SI). This study aims at investigating
how well the suicide item of the clinician rated Hamilton Scale for Depression (HAM-D) and
principal factors derived from this scale correlate with SI scores derived from a well validated
measure of SI: the Beck's scale for SI (SSI).
Method: 281 suicide attempters consecutively hospitalized between 2007 and 2009 were
assessed by using the SSI, the HAM-D and the self-report Beck Depression Inventory (BDI).
Principal Component Analysis (PCA) was computed to extract main factors. Correlations be-
tween these factors, BDI's and HAM-D's suicide items and the SSI scores were then computed.
Results: Three components were derived from the PCA. Factor 2 showed a major loading for the
HAM-D suicide item. Both the HAM-D suicide item and Factor 2 positively correlated with the
SSI total score (both pb0.00001). Moreover, the BDI suicide item highly correlated with the
Factor 2 (pb0.001) and the SSI total score (pb0.00001). Finally, the HAM-D suicide item cor-
related significantly with the number of suicide attempts (p=0.0001) and the age at the first
attempt (p=0.002).
Limitations: Our sample was heterogeneous and future studies should refine the taxonomy of
the suicidal behavior in specific sub-populations. The study design was cross-sectional and
replication in a prospective study is needed.
Conclusion: These findings suggest that the use of a single suicide item or a dimensional factor
derived from a depression scale might be a valid approach to assess the suicidal ideations.
Moreover, the results suggest that clinician rated scales as well as self-report questionnaires
are equally valid to do so.

© 2011 Elsevier B.V. All rights reserved.
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1. Introduction

Suicide is a major public health problem and a leading
cause of death worldwide. Approximately 13.5% of the U.S.
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population has experienced suicidal thoughts or whishes at
some point in their lives, 3.9% a plan, and 4.6% an attempt.
The National Comorbidity Survey showed that cumulative
probabilities were 34% for the transition from ideation to a
plan, 72% from a plan to an attempt, and 26% from ideation
to an unplanned attempt. In addition, about 90% of un-
planned and 60% of planned first attempts occurred within
1 year of the onset of ideation (Kessler et al., 1999). Another
recent survey in 84850 adults of 17 countries showed that
across all countries, 60% of transitions from ideation to plan
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Table 1
Means, Standard Deviations (SD) and range for the HAM-D17 (Hamilton De-
pression Scale for Depression-17 items), the SSI (Beck's Scale for Suicidal
Ideation), and the BDI-SF (Beck Depression Inventory Short Form). Note.
n=number of subjects who completed the scales.

Variable n Mean±SD
(range)

Age 281 41,16±13, 65
(18–83)

HAM-D17 281 11,82±6,29
(1–35)

BDI-SF 191 16,96±8,51
(0–36)

SSI 281 2,18±2,76
(0–10)
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and attempt occur within the first year after ideation onset
(Nock et al., 2008).

In this context, an accurate and reliable measure of suicid-
al ideations appears to be important for the prediction of a
subsequent attempt. However, although a vast literature on
correlates and risk factors for suicidal acts exists, prospective
studies failed to predict even one suicide (Goldstein et al.,
1991), with a few exceptions for two long term prospective
studies (Brown et al., 2000; Oquendo et al., 2004). There
might be several causes for this. The first possible cause is
the low base rate of suicide. Another reason might be that pa-
tients deny suicidal thoughts in their last verbal communica-
tions before killing themselves (Busch et al., 2003). A third
possible cause might be the lack of refinement of indices de-
rived from clinical scales that might fail to capture the poten-
tial ongoing suicide processes.

Important clinical issues such as suicide ideation re-
quire specific evaluation and, provided the problem was
recognized before, a suitable rating scale will already
exist. What is being measured? Is a rating scale most ap-
propriate? Is the scale to be used more than once to mea-
sure change? Is the scale to be used for rating symptoms?
All these questions should underlie the selection of the
proper scale. In clinical practice, although the Hamilton
Depression Rating Scale (HAM-D) was developed for use
with psychiatric inpatients diagnosed with unipolar and
bipolar affective disorder, it became the most common
scale used in treatment trials on depressed outpatients
(Bagby et al., 2004; Elkin et al., 1989) and is widely used
for clinical evaluation of patients arriving in a psychiatric
emergency setting, at least in Europe. A couple of recent
pharmacogenetic studies used the ‘suicide’ item of
Hamilton's, Beck's or Montgomery–Asberg's depressive
scale in order to assess the suicidal ideations associated
with antidepressant treatment in the context of clinical
trials (Perroud, 2011; Perroud et al., 2009a, 2009b,
2010). However, there is no direct evidence that a single
item ‘suicide’ correlates with a gold standard clinical eval-
uation of suicide ideation such as the score at the Beck's
Scale for Suicide Ideation (SSI) (Beck et al., 1979). Further-
more, there is some evidence for a dimensional approach
of depressive symptoms using factorial analysis, rather
than a categorical approach (Korszun et al., 2004). This
question has been addressed by using Principal Compo-
nent Analysis (PCA) (Shafer, 2006) and a three-factor so-
lution was derived from several depression scale (Uher
et al., 2008). Interestingly, this approach revealed a factor
loading mainly for suicide ideation suggesting that a wide-
ly used depression scale might measure efficiently the sui-
cidal ideation.

The present study had several purposes. The first was to
expand on past research by examining the link between a
factor derived from HAM-D PCA and loading mainly for sui-
cide and the suicide ideations derived from SSI. The second
aim was to validate the use of a single item ‘suicide’, mea-
sured by scales primarily designed to measure depression,
in the evaluation of suicide ideation by examining the corre-
lation between single item and the SSI. Finally, the study
addressed the important question of how clinician rating
scales differ from self-report measures on this particular
question.
2. Material and method

2.1. Population

281 suicide attempters aged between 18 and 83 years
(mean=41.16; SD=13.6) were recruited following a hospi-
talization for either a suicide attempt (n=200) or any other
psychiatric reason (n=81) from the Department of
Emergency Psychiatry of the Montpellier University Hospital
between 2007 and 2009. All the subjects were thus outpa-
tients admitted to the emergency room for clinical care dur-
ing a suicidal crisis; several of them were hospitalized, and
thus became inpatients. The assessment was realized at ad-
mission to the emergency room by 3 qualified raters, dimin-
ishing thus the inter-raters variability. Subjects were
assessed for psychiatric diagnoses using the French version
of the Mini International Neuropsychiatric Interview (MINI
Sheehan et al., 1998). The protocol was approved by the re-
search ethics committee of the Faculty of Medicine of the
University of Montpellier. All participants gave their written
informed consent before inclusion in the study.

2.2. Assessment

At the time of inclusion, in addition of questions on data
for number of attempts and age at first attempt, the following
clinician and self-report assessments were used (Table 1):

2.2.1. Hamilton Depression Rating Scale-17 items (HAM-D17)
The Hamilton Depression Rating Scale (HAM-D17) is the

17-item version of a scale used to assess the range of depres-
sive symptoms including depressed mood, work and activi-
ties, sleep, suicidal thinking, psychomotor agitation/
retardation, appetite, sexual interest, anxiety, somatic symp-
toms, and cognitive symptoms (Hamilton, 1960). The items
on the HAM-D17 are rated on a scale of 0–2 or 0–4, with
higher scores being more severe (e.g., item 3: Suicide: 0=ab-
sent, 1=Feels life is not worth living, 2=Wishes he were
dead or any thoughts of possible death to self, 3=suicidal
ideas or gesture, 4=attempts at suicide).

2.2.2. Beck Depression Inventory-Short Form (BDI-SF)
The Beck Depression Inventory (BDI) (Beck et al., 1961) is

a widely used self-rating scale for measuring depression. The
BDI is divided in two subscales: the cognitive-affective (items
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1 to 13) and the somatic-performance (items 14 to 21) (Beck
and Steer, 1993). The cognitive–affective subscale alone, the
so-called BDI short-form (BDI-SF), was proposed to assess
depression in the medically ill subjects with scores higher
than 10 associated with moderate and severe depressive syn-
dromes (Beck and Beck, 1972).

2.2.3. Scale for Suicide Ideation (SSI)
The Scale for Suicide Ideation (SSI) is a clinician-rating

scale and is presented in a semi-structured interview format
(Beck et al., 1979). It consists of 19 items that evaluate three
dimensions of suicide ideation: active suicidal desire, specific
plans for suicide, and passive suicidal desire. Each item is
rated on a 3-point scale from 0 to 2; the higher the total
score, the greater the severity of suicide ideation. In some
previous studies on adult suicidality a score of 6 or more
has been used as a cutoff threshold for clinically significant
suicidal ideation (Sokero et al., 2003). While the 19-item
SSI (Beck et al., 1979) was used to evaluate the current inten-
sity of the patients' specific attitudes, behaviors, and plans to
commit suicide, the first 5 items are used to screen for atti-
tudes toward living and dying, and only patients who report
a desire to make an active (item no. 4) or passive (item no. 5)
suicide attempt are rated on items no. 6–19 (Beck et al.,
1997).

2.3. Statistical analysis

Statistical analyses were conducted using the Statistical
Package for the Social Sciences (SPPS) (SPSS Inc. SPSS Version
14.0 Chicago, SPSS Inc, 2005).

2.3.1. Principal Component Analysis (PCA)
We computed Principal Component Analysis (PCA)

(Shaw, 2003) to extract the main factors (‘psychometric con-
structs’) characterizing the population's variance over the 17
items of the HAM-D17 (Fig. 1). This approach is similar to
those of Uher et al. (2008). We chose to compute a PCA on
the HAM-D17 because we were primarily interested in this
scale and because it was the depression scale filled out by
Fig. 1. Exploratory factor analysis eigenvalues for the HAM-D17. The firs
factor accounts for 22.84% of total HAM-D17 variance. The second factor ac-
counts for 7.36% of total HAM-D17 variance. The third factor accounts for
6.92% of total HAM-D17 variance.
t

all 281 patients. The results of a PCA are typically discussed in
terms of component scores (factors explaining the distribu-
tion of the population's variance over the variables included
in the analysis, also called eigenvectors) and loadings
(contributions of the different variables to each factor)
(Shaw, 2003). The two main advantages of this approach
are (1) to separate orthogonal components across multiple
response items and (2) to provide a robust summary profile
for each component across all items. PCA was performed on
a matrix constituted by the 17 items of the HAM-D17 in the
number of depressed patients (matrix of 17×281 with 281
patients). We used the first three PCA components of the
HAM-D17 as regressors in a multiple regression analysis
with the first five items of the SSI and the sum of the five
items.

3. Results

Means, Standard Deviations (SD) and range of total score
of HAM-D17, BDI-SF, and SSI are displayed in Table 1. Out of
the 281 subjects, 85 (30.2%) male patients recruited, 76 made
a suicide attempts in the week preceding admission, 124 be-
tween 1 week and 1 month, 24 between 1 month and
6 months, 5 between 6 months and 1 year, and 52 more
than one year previously. The mean age at first suicide at-
tempt was 34.2 (SD=15.1), 46 (16.4%) patients made a
violent suicide attempt, and the mean number of suicide at-
tempts was 2.45 (SD=2.34). 189 (67.2%) of the subjects
suffered from major depressive disorder, 82 (29.2%) from
bipolar disorder and 10 (3.6%) from other disorders (anxiety
and substance use disorders).

3.1. Principal Component Analysis

The 3 first components resulting from the PCA of the
HAM-D17 are displayed in Fig. 2. The first component
accounted for 22.84% of total HAM-D17 variance and showed
a major loading of items 1, 7, and 10, respectively ‘depressed
mood’, ‘work and activities’, and ‘psychological anxiety’. The
second component accounted for 7.36% of total HAM-D17
variance and showed a major loading of item 3 ‘suicide’ and
item 7 ‘work and activities’. The third component accounted
for 6.92% of total HAM-D variance and showed a major load-
ing of item 3, 4, 5, and 6, respectively ‘suicide’, ‘insomnia
early’, ‘insomnia middle’, and ‘insomnia late’ (Fig. 2).

3.2. Regressions analysis with the first and third Factors of the
HAM-D17

Factor 1 showed a significant correlation with the number
of depressive episodes (r=0.17; p=0.018). There was no
significant correlation between Factors 1 and 3 and the sum
of the five first items of the SSI. Factor 3 significantly correlat-
ed with the suicide item of the HAM-D17 (r=0.216;
p=0.0002) but not with the suicide item of the BDI-SF.

3.3. Regressions analysis with the second Factor of the HAM-D17

The correlations between Factor 2 and the first five items
of the SSI at the same interview were all highly significant as
was the correlation between the Factor 2 and the sum of the



Fig. 2. Three first components resulting from the Principal Component Analysis of the Hamilton Depression Rating Scale 17 items at admission. Figure displays
items of the HAM-D17 (x axis) and the loadings of each items (y axis) in the contribution of the component score. A (blue line, diamonds) First component, ac-
counting for 22.84% of total HAM-D17 variance, showing a major loading of items 1, 7, and 10, respectively ‘depressed mood’, ‘work and activities’, and ‘psycho-
logical anxiety’. B (red line, square) Second component, accounting for 7.36% of total HAM-D17 variance, showing a major loading of item 3 ‘suicide’. C (green line,
triangle) Third component, accounting for 6.92% of total HAM-D17 variance, showing a major loading of item 3, 4, 5, and 6, respectively ‘suicide’, ‘insomnia early’,
‘insomnia middle’, and ‘insomnia late’.
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five items of the SSI (Table 2 and Fig. 3). Of note, the correla-
tion between the sum of the five first items of the SSI and
item suicide of the HAM-D17 was also significant (r=0.55;
pb0.00001).
3.4. Correlations between suicide item of the BDI-SF and the
second Factor of the HAM-D17 and the SSI

The correlations between the suicide item of the BDI-SF
and Factor 2 (r=0.22; pb0.001) or the sum of the first five
items of SSI (r=0.48; pb0.00001) were also highly
significant.
3.5. Age at first suicide attempt and number of suicide attempts

The correlation between Factor 2 and the number of sui-
cide attempts or the age of the patient at the first attempt
was not significant. However, the item suicide of the
HAM-D17 significantly correlated with the number of suicide
attempts (r=0.23; p=0.0001) and significantly correlated
with the age of the patient at the first attempt (inverse corre-
lation: r=−0.18; p=0.002). The suicide item of the BDI-SF
correlated with the age of the patient at the first attempts
(inverse correlation: r=−0.17; p=0.013) but not with the
number of suicide attempts.
Table 2
Correlations between Factor number 2 from the HAM-D17 PCA and items of the SS

Variable SSI item 1 SSI item 2 SSI item

Factor 2 HAM-D r=0.39;
pb0.00001

r=0.34;
pb0.00001

r=0.34
pb0.00
4. Discussion

The results of the present study showed that a single item
and/or a dimensional factor derived from a scale primarily
designed to measure depression severity compares favorably
with the ‘screening portion’ of the gold standard for measur-
ing suicidal ideation (SI): the SSI. In addition, the correlation
between the suicide item of the BDI and the first 5 items of
the SSI is encouraging. Results for the suicide item of the
HAM-D17 and the first 5 items of the SSI would be of interest,
since this single item is one of the most commonly used in
the literature. The present results also highlight that both
self-report questionnaires and clinician rated-scales might
be equally effective to assess SI.

The PCA results revealed three main sub-factors loading
respectively for depression (items: depressed mood, work
and activities and psychological anxiety), suicide ideation
(items: suicide and work and activities) and sleep distur-
bances (suicide, insomnia early, insomnia middle, and in-
somnia late). Our results at baseline are similar to those of
Uher et al. (2008) who did a cross-sectional study in 660
adult patients with unipolar depression (Uher et al., 2008).
In their study they found three factors they called ‘observed
mood and anxiety’ factor (loading for clinician-rated anxiety,
mood, and activity items), ‘cognitive’ factor (loading for sui-
cide and guilt), and ‘neurovegetative’ factor (loading for ap-
petite, weight loss, sleep and sexual drive). However, the
I.

3 SSI item 4 SSI item 5 SSI item 1–5

;
001

r=0.28;
pb0.00001

r=0.27;
pb0.00001

r=0.40;
pb0.00001

image of Fig.�2


Fig. 3. Correlation between the Factor 2 of HAM-D17 Principal Component
Analysis and the sum of the first 5 items of the Scale of Suicide Ideation.
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sample studied in the present study might have been differ-
ent since all of the patients included here had made a suicide
attempt. This particular sample might explain the prevalence
of the suicide item in the second component as well as its
presence in the third component with sleep disturbances.

The correlation between Factor 1 and the number of epi-
sodes is congruent with the literature that links the severity
of depression with recurrence risk (Melartin et al., 2004).
These results suggest that the higher the number of episodes,
the more severe is the depression, or reciprocally, the more
severe the depression, the higher is the recurrence. In both
situations, this observation should influence clinical decision
regarding the need for maintenance therapy.

We here found that the use of a single item suicide de-
rived from depression scale is a valid approach to assess sui-
cidal ideations, congruently to the suggestion of Wenzel
Brown and Beck (Wenzel et al., 2008, p. 29). In addition,
Brown (2002) suggested that these scales may provide only
limited information of suicide-related behavior because
they only contain single suicide items. Indeed, we agree
that the provided information is only useful to assess suicidal
ideation, and not directly suicidal behavior.

Our results also revealed that the second factor, loading
mainly for suicide correlated significantly with the suicide
item of the HAM-D17 or the BDI-SF and also with each of
the five first items of the SSI. These results suggest that sui-
cidal ideation could be screened efficiently by using the sec-
ond factor of the HAM-D17 PCA. The advantage of using the
factorial analysis is that it provides a robust summary profile
for each component across all items, i.e. it takes into account
all items either positively or negatively and not only one
item. By separating orthogonal components across multiple
response items it allows the refinement of the core depres-
sive facets in the population studied that can be used as re-
gressors in correlation analysis. These results are of
importance given the recent controversies about the assess-
ments of antidepressant-related suicidal ideation in clinical
trials (Meyer et al., 2010). We here propose that suicide
items of or factor derived from scales primarily designed to
measure depression severity from both self-report of
clinician-rated scales are valid way to assess suicidal ideation
and could be used confidently in clinical trials.
While the Factor 3 loaded also for suicide, it did not corre-
late with SSI and is not likely to represent a ‘suicide ideation’
component but more a sleep disturbances and neurovegeta-
tive component. However, the presence in the same compo-
nent of suicide ideation and insomnia items comfort the
accruing evidence that sleep disturbance and sleep loss signal
increase risk for suicidal behaviors (Bernert and Joiner,
2007). For instance, insomnia was found to be an indepen-
dent predictor of suicidal behavior in depressed patients
(Agargun et al., 2007).

In addition to show that the use of suicide items or
dimensional components of scales primarily designed to
measure depression truly reflects patients' suicidal ideation,
we showed that suicide items from self-report measures
(BDI-SF) or from clinicians based assessment (HAMD-D17)
both correlated with suicide ideations. These results seem
to contradict Newport et al. (2007) who suggested that clini-
cian based rating scales may provide only limited informa-
tion of suicide behavior and Hammad et al. who didn't get
an agreement between spontaneously reported suicidal idea-
tion and suicide item ratings on clinicians rating scales
(Hammad et al., 2006), possibly because these rating scales
were proposed at set times and might have not well captured
the targeted events. Interestingly, the setting in which
HAM-D17 ratings are obtained may have a substantial effect
on ratings. In this study, patients were obtained from a sam-
ple admitted to emergency room because of suicide crisis, so
there was presumably little reason or ability for patients to
deny suicidality as assessed in item 3 of HAM-D17. Subjects
in out-patient clinical trials may well deny stigmatized sui-
cidal ideas and behaviors causing Type II error (false nega-
tives). This difference between clinician and self-report
assessments regarding suicidality has been found across
many years with higher levels of false negatives in clinician
ratings than in self-report assessments (Greist et al., 1973;
Levine et al., 1989; Vitiello et al., 2009). Clinician raters in
clinical trials may also be biased against finding suicidality if
suicidality is an exclusion criterion for participation in a clin-
ical trial. These phenomena may partially explain the dis-
agreement between findings in this study and findings in
studies by Newport et al. (2007) and Hammad et al. (2006).

Although our protocol was not designed to study the pre-
diction of suicidal act, interestingly, the correlation between
the poor course of suicidal behaviors (repeated suicide at-
tempts and early age at onset) and the suicide items of both
the HAM-D17 and the BDI-SF suggests that subjects at high-
risk of suicide have a propensity to have a high score on the
suicide item of these two depression scales. In addition, it
suggests that these single items might perceptibly capture
additional or different information than the Factor 2 derived
from the HAM-D17 PCA.

While clinicians are being asked to give a prediction about
hours or days, the majority of the studies revealed that there
is almost no predictive power even when high-risk patients
are followed for years (Chiles and Strosahl, 2005; Goldstein
et al., 1991; Pokorny, 1983). Few exceptions are the studies
realized by Brown et al. and Oquendo et al. showing respec-
tively that total score at SSI, BDI or HAM-D17 were risk fac-
tors for suicide in psychiatry outpatients (Brown et al.,
2000) and that among other factors history of suicide at-
tempt and subjective rating of the severity of depression

image of Fig.�3
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predicted suicidal acts with an additive effect (Oquendo et al.,
2004).

It results that it seems highly difficult for a clinician to
prevent a behavior that cannot be accurately predicted
(Wenzel et al., 2008). Consequently several alternatives
have been proposed to search objective markers of suicide
risk such as biological markers (Mann et al., 2006) and be-
havioral markers (Nock et al., 2010). An alternative might
be to use a component that summarizes not only the suicidal
ideation but also the other symptoms that might load in the
suicide prediction. This is a potentially promising approach
since this component has been found on clinician-rated
scales and on a self-report questionnaire (Uher et al., 2008).
This suggestion should be tested now in a follow-up
approach.

Since the current strategies using clinical scales failed at
predicting suicidal attempts, and that suicidal ideations cor-
relates with the Factor 2 derived from HAM-D17 PCA, the
clinical usefulness of suicidal ideation measures should be
reconsidered at the individual level.

However, at the population level, given that 90% of
unplanned and 60% of planned first attempts occurred within
1 year of the onset of ideation (Kessler et al., 1999), suicidal
ideation seems to weigh in the suicide process. Consequently,
a refinement of the correlates of suicidal ideations could lead
to a better comprehension of the unpredictability of these
important but sometimes labile thoughts. For instance, stud-
ies should characterize the suicide ideation, the suicide plan
and the suicide attempts by considering them three separate
stages along a continuous process.
4.1. Limitations

Our study faces several limitations. First this is a cross-
sectional study and further studies should be prospective
and follow-up studies. Second, our sample was heteroge-
neous with patients suffering from various psychological
conditions leading to suicidal behaviors, such as mood disor-
ders and borderline personality disorders. Future studies
should refine the taxonomy of the suicidal behavior in a spe-
cific sub-population. Third, suicide item on the HAM-D17
span from no SI to passive SI to suicidal acts, and, on the
BDI span from no SI to “I would kill myself if I had a chance.”
These are qualitatively quite different from the SSI items. We
recognize these qualitative differences and we highlight the
findings of the present paper since single item approach is
one of the most commonly used in the literature. Fourth,
training clinicians to perform semi-structured HAM-D17
assessments reliably is challenging (Kobak et al., 2009). In
that study it was found that 92% of HAM-D17 item rating
disagreements were attributable to interviewer variability
and only 8% to patient variability. Further, sustainability of
HAM-D17 rater training was difficult with 42% of raters qual-
ified after extensive training no longer qualified a year later
despite performing continued HAM-D17 assessments over
that interval. Given that, self-report suicidality assessments
must be fully structured and may have smaller Type II error
while clinician suicidality assessments based on semi-
structured item 3 of the HAM-D17 are more variable and
less reliable over time. Future studies should control for the
regular training of clinicians in to perform semi-structured
HAM-D17 assessments.

5. Conclusion

In this study, we expanded on past research by showing
that the use of a single item suicide or a dimensional factor
derived from a depression scale might be a valid approach
to assess suicidal ideations. In addition, we showed that
both self-report measures and clinician based rating scales
are useful and correlate with suicidal ideations. These results
bear upon some clinical importance since they suggest that
suicidal ideations can be consistently assessed by using de-
pression scales.
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