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Abstract

Objectives: Evidence suggests a cross-sectional association between personality traits and 

suicidal ideation in LLD. Yet, it’s unclear how personality may influence suicidal ideation over 

time in LLD, or whether such an association would be moderated by psychosocial and biological 

individual differences. The present study had three aims: 1) to examine whether personality 

traits increase suicidal ideation in LLD over time, 2) to understand whether this relationship is 

influenced by subjective social support, and 3) to determine whether the potential relationship 

between social support, personality, and suicidal ideation is different for men and women.

Design: Participants were enrolled in the Duke University Neurocognitive Outcomes of 

Depression in the Elderly (NCODE), a longitudinal investigation of the predictors of poor illness 

course in LLD. Patients were initially enrolled in the NCODE study between December 1994 and 

June 2000 and were followed for an average of six years.

Setting: NCODE operates in a naturalistic treatment milieu.

Participants: 112 participants aged 60 and older with a current diagnosis of major depressive 

disorder.

Measurements: Annual assessments of depression, suicidal ideation, and social support 

(measured with the Duke Social Support Index). Participants also completed the NEO Personality 

Inventory-Revised (NEO-PI-R) providing measures of the five major personality dimensions 

(neuroticism, extraversion, openness, conscientiousness, agreeableness).

Results: Univariate logistic generalized linear mixed modeling (GLMM) analyses revealed 

that higher levels of depression at baseline, less subjective social support, higher neuroticism, 
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and lower extraversion were significantly associated with an increased likelihood of suicidal 

ideation over time. While the relationship between these dimensions and suicidal ideation were 

no longer significant in multivariate analyses, there was a significant moderating effect of social 

support on the association between suicidal ideation and certain neuroticism and extraversion 

personality facets. Decreased subjective social support was associated with an increased likelihood 

of suicidal ideation in LLD patients with high (but not low) impulsiveness and low (but not high) 

gregariousness and positive emotions. Across all models, social support was beneficial to women, 

but not men, in decreasing the likelihood of future suicidal ideation.

Conclusions: Changes in social support may contribute to suicidal ideation in older depressed 

adults with certain personality traits. Irrespective of personality traits, changes in social support 

had a significant effect on the suicidal ideation of women but not men. These relationships were 

apparent even when controlling for depression severity, age, and history of suicide attempt.

Introduction

Suicidal ideation increases the risk of suicide attempt in some older adults. One study found 

that 53% of older adults who died by suicide had reported either passive (e.g., life-weariness 

or death ideation) or more active (e.g., thoughts of taking one’s own life) suicidal ideation in 

the year before death (1). It is troubling to further consider that passive ideation – potentially 

ubiquitous among older adults with major depression or late-life depression (LLD) (2) – 

may convey an increased likelihood of future suicide in the absence of more active suicidal 

ideation (3). Both clinical (4) and epidemiological (5) studies suggest that passive ideators 

do not differ from active ideators in terms of prior number or the future likelihood of suicide 

attempts. Understanding longitudinal contributors to passive and active suicidal ideation in 

LLD may help inform suicide prevention strategies for older adults.

Three studies have examined the cross-sectional association between suicidal ideation and 

personality traits in older adults with LLD (see Szucs et al. (6) for a recent review). These 

studies have measured personality with the main dimensions of the Five Factor Model 

of Personality (7) (neuroticism, extraversion, openness to experience, conscientiousness, 

and agreeableness). Compared to LLD patients without suicidal ideation, two studies 

found that LLD patients with suicidal ideation reported higher neuroticism (reflecting 

emotional instability and proneness to psychological distress) and openness (reflecting 

attentiveness to inner feelings, curiosity, and preference for variety)(8, 9), with one study 

finding evidence of reduced agreeableness (reflecting egocentricity, guardedness, cynicism) 

in ideators compared to non-ideators (9). By contrast, LLD ideators and non-ideators did not 

differ in respect to conscientiousness (where high scoring individuals are confident, diligent, 

well-organized, and deliberate) and extraversion (where high scores reflect preferences for 

social interaction and the tendency to experience positive emotion) (8, 9). However, the 

extraversion facets of warmth and positive emotions were associated with less suicidal 

ideation (10) and depressive symptoms (11) in LLD.

Subjective satisfaction with available social support is an interpersonal state that has been 

repeatedly associated with decreased suicidal ideation in older adults (12–14). Three lines 

of evidence suggest social support may interact with personality dimensions, particularly 
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neuroticism and extraversion, to moderate suicidal ideation in LLD. First, neuroticism 

and extraversion are associated with longitudinal changes to social support and depression 

symptoms in LLD (15, 16). Second, subjective social support was negatively correlated 

with depression in elders with low neuroticism, whereas elders high in this trait did not 

experience a reduction in depression as subjective social support increased (17). Third, lower 

subjective social support, subjective sense of being a burden, and diminished fear of death 

were associated with a history of suicide attempts in younger psychiatric outpatients high 

in the neuroticism facet of impulsiveness, but no such relationship between interpersonal 

states and suicide attempts were found in patients with low impulsiveness (18). The potential 

complex interactions between subjective social support, neuroticism, and extraversion on 

suicidal ideation in LLD have not been tested.

The association between personality, subjective social support, and suicidal ideation may be 

different for men and women. The perception of diminished social support is a predictor 

of suicidal ideation in women but not men (19). This is consistent with the notion that 

women place greater value on social connectedness (20) and score higher on extraversion 

and agreeableness than men (7). Furthermore, high extraversion and low neuroticism is 

correlated with social support in women but not men (21). While neuroticism generally 

seems to increase the probability of major depression, this relationship is stronger for 

women compared to men (22), and potentially mediated by different biological substrates 

(23).

In the current study, we hypothesized that LLD patients with high neuroticism and high 

openness would have an increased likelihood of suicidal ideation over time. By contrast, 

patients high in agreeableness and extraversion would have a reduced likelihood of 

suicidal ideation over time. We were less clear about the longitudinal main effects of 

conscientiousness, but included this dimension in an attempt to comprehensively examine 

personality and suicidal ideation in LLD. We further hypothesized that the relationship 

between certain personality dimensions and suicidal ideation would be moderated by 

changes to subjective social support. Specifically, increased social support would decrease 

the likelihood of suicidal ideation in patients with high neuroticism and extraversion, but no 

such relationship would be found in patients low in these dimensions. We also explored the 

relationship between suicidal ideation, social support, and individual facets of neuroticism 

and extraversion considering specific facets of these dimensions have been previously 

linked to suicidal ideation. Finally, we explored whether the potential effect of personality 

dimensions and social support on suicidal ideation would be different for men and women.

Methods

Participants

Participants age 59+ were enrolled in the Neurocognitive Outcomes of Depression in the 

Elderly (NCODE) study at Duke University Medical Center. The present study includes a 

subset of participants who agreed to participate in an ancillary study of personality between 

February 1998 and February 2001. These participants were initially enrolled in the NCODE 

study between December 1994 and June 2000. Depending on when each participant 

entered the study and when they completed the NEO-PI-R, longitudinal depression and 
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social support data could predate personality assessment by between 0 and 63 months. 

Personality traits are therefore treated as a stable retrospective measure in this study and are 

used in the analysis of suicidal ideation data potentially collected earlier. Participants met 

Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, criteria for a current 

episode of major depressive disorder as established by a geriatric psychiatrist. Exclusion 

criteria included the presence of another major psychiatric illness (except comorbid anxiety 

disorders), dementia at baseline, and other neurological illnesses. All participants provided 

informed consent before beginning any study procedures. The NCODE study was approved 

by the Duke University Health System Institutional Review Board.

Longitudinal Assessment

The NCODE study used a naturalistic treatment approach based on treatment guidelines 

established by the Duke Affective Disorders Program. Treatment modalities available 

included antidepressant medications, electro-convulsive therapy, and individual and group 

cognitive-behavioral psychotherapy. Patients’ depressive symptoms (including suicidal 

ideation) were evaluated when clinically indicated, and at least every three months while 

they were in the study. However, for the current study, we only included annual depression 

evaluations so as to match the timing of other annual assessments. The current study 

includes all depressed participants’ assessment within 10 years from enrollment.

Measurements

Personality Assessment.—The 240 item NEO-PI-R derives five dimensions of 

personality traits including neuroticism, extraversion, openness, conscientiousness, and 

agreeableness. Each factor has six facets. T scores were used in the analyses of main 

personality effects and were derived from normative transformations of raw scores provided 

in the NEO-PI-R manual (7). Whereas there are no scientifically validated thresholds for 

personality scales, we used a T-score of ≥ 55 to define high levels of personality traits. In 

older adults, this cut-score has been associated with a greater likelihood of cognitive decline 

and poor depression treatment response (15), as well as an increased likelihood of incident 

depression and mortality (24, 25).

Suicidal Ideation.—Suicidal ideation was assessed using the suicidal thoughts item (Item 

10) from the Montgomery Asberg Depression Rating Scale or MADRS (26). Geriatric 

psychiatrists assessed participants’ level of suicidal thoughts over the past seven days on a 

scale ranging from 0 to 6. The following anchors were provided: 0 (Enjoys life or takes it 

as it comes), 2 (Weary of life; only fleeting suicidal thoughts), 4 (Probably better off dead; 

suicidal thoughts are common, and suicide is considered as a possible solution, but without 

specific plans or intention), and 6 (Explicit plans for suicide when there is an opportunity; 

active preparations for suicide). Ratings of ≥ 2 were used to define the presence of suicidal 

ideation.

Depression Severity.—The remaining MADRS items were summed to create a total 

depression score ranging from 0 to 54. Typically, scores of 0–6 on the MADRS indicate 

remitted depression, 7–19 mild depression, 20–34 moderate depression, and 35–60 severe 

depression.
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Social Support: Data on social support were collected annually. The perceived social 

support scale included 10-items derived from a prior factor analysis of the 35-item Duke 

Social Support Index (27, 28). Individual items reflect social isolation, the extent to 

which patient feels listened to, and relationship satisfaction. Higher scores indicate greater 

perceived social support (scales ranges from 0–30).

Statistical Analyses

For our main analyses, separate generalized linear mixed models (GLMM) were used to 

examine the relationships between the five major personality dimensions, perceived social 

support, sex, and suicidal ideation over 10 years while adjusting for potential confounders. 

Here, the dependent variable is presence vs. absence of suicide ideation (presence defined 

as MADRS ≥ 2) at any follow-up time point in the 10 year span. All logistic GLMM 

models included random intercept and time (since first evaluation in years). Each predictor 

of interest was first examined in separate logistic GLMMs. Next, the effect of each 

personality dimension was evaluated in separate logistic GLMM with main effects of 

personality, time, sex, and perceived social support (a time-varying variable), and two-way 

interactions of 1) perceived social support by high-low personality dimension scores and 

2) perceived social support by sex. Additionally, baseline age, marital status, depression 

severity, and history of suicide attempt were included as covariates. Other two-way and 

higher order interactions were also considered. Multivariate analyses were then conducted 

on the facets of neuroticism and extraversion. For these analyses, whenever a specific 

personality facet was in the GLMM, the global personality dimension score was calculated 

as the total dimension score minus the items of the facet specific to that model. Inclusion 

of a global dimension score in the model allowed us to compare effects of specific facets 

with the overall dimension. As a sensitively analysis, we conducted analyses using both 

continuous and high/low personality and found that the results were robust. Differences 

where a dichotomized predictor was not significant while the same continuous predictor was 

significant was only observed on one occasion as described below. SAS 9.4 was used for all 

analyses.

Results

Table 1 includes demographic and clinical characteristics of 248 depressed NCODE 

participants recruited between February 1998 and 2001 who did and did not participate 

in the current study. The current sample includes NEO-PI-R completers (n=112). NCODE 

patients who completed and refused to complete (n=22) the NEO-PI-R did not significantly 

differ from one another in demographic and clinical characteristics (see Table 1). Reasons 

for refusal to complete the NEO-PI-R were not recorded. Furthermore, of the 248 NCODE 

subjects recruited between 1998–2001, reasons were not recorded as to why the remaining 

114 subjects were not approached to complete the NEO-PI-R. Compared to those who 

completed the NEO (n=112), those who were not asked to complete the NEO (n=114) were 

older, less educated, and scored lower on the MMSE. There was a larger proportion of 

women, widowers, and Black elders in the latter group as well. In terms of longitudinal 

data, the NEO-PI-R completers were administered an average of 6.8 (SD = 2.8) MADRS 

and subjective social support assessments over a mean of 6.2 years (SD = 3.0). Participants 
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were administered their initial MADRS an average of 19.6 months (SD = 14.5) before 

completing the NEO-PI-R, with 50% of participants completing the MADRS between six 

and 30 months.

Suicidal ideation was present in 56% of the current sample at baseline. Of those patients 

reporting suicidal ideation at baseline, 76% (n=48) reported having fleeting life weariness or 

less severe thoughts of suicidal ideation on MADRS Item 10 (i.e., a score of two or three). 

The frequent occurrence of suicidal ideation, but without a plan or intent, was reported in 

22% (n=14) of subjects (i.e., a score of four or five on MARDS Item 10). One subject had 

made explicit plans or active preparations for suicide at baseline (a score of six on Item 10). 

Twelve percent of the entire sample (n=13) had a history of attempted suicide. Attempters 

versus non-attempters did not significantly differ on reported suicidal ideation at baseline 

(69% of attempters and 55% of non-attempters had at least fleeting suicidal ideation on 

MADRS Item 10; χ2 (df = 1) = 1.01, p = 0.31). Attempters did report decreased social 

support and higher neuroticism at baseline compared to non-attempters (Social Support; 

attempters M = 20.92 ± 4.39, non-attempters M = 24.02 ± 3.55, t (df = 108) = −2.87, p < 

.05; Neuroticism T Score; attempters M = 60.98 ± 11.53, non-attempters M = 53.89 ± 11.48, 

t (df = 110) = 2.09, p < .05). Attempters and non-attempters did not significantly differ on 

the other four personality dimensions at baseline (results not shown).

Univariate Analyses

Univariate logistic GLMM analyses revealed that higher levels of depression at baseline, 

less subjective social support, and higher neuroticism were significantly associated with 

an increased likelihood of suicidal ideation over time (see Table 2). Lower continuous 

measured extraversion – but not low extraversion defined as T <=55 - was also 

significantly associated with an increased likelihood of suicidal ideation. Longer years 

in the study (presumably reflective of treatment) was also significantly associated with 

a decreased likelihood of suicidal ideation over time. Age, openness, agreeableness, and 

conscientiousness were not associated with the likelihood of suicidal ideation in univariate 

models. There was a non-significant association for women to experience an increased 

likelihood of suicidal ideation when compared to men, and patients with a history of suicide 

attempt to experience an increased likelihood of suicidal ideation when compared to those 

without an attempt history.

Multivariate Analyses

The three-way interaction term of personality dimension, subjective social support, and sex 

was not statistically significant (for any of the major dimensions) and was removed from 

the final set of GLMM multivariate models. Likewise, the two-way interactions of sex 

by personality dimension, time by personality dimension, and time by sex, were also not 

statistically significant in any model, and were removed. Marital status did not affect suicide 

ideation, either on its own or in any two-way interaction combination, and was removed. The 

final logistic GLMM models therefore included the time-invariant predictors of sex, baseline 

age, baseline depression severity, baseline history of suicide attempt, personality dimension, 

as well as the time varying subjective social support predictor, and the two-way interactions 

of subjective social support by personality dimension and subjective social support by 
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sex. Analyses using continuous and dichotomized personality dimension scores were not 

significantly different and only the analyses with dichotomized variables are presented 

below.

Contrary to our hypotheses, in the separate multivariate logistic GLMM models: 1) none 

of the five personality dimensions demonstrated a statistically significant main effect on the 

likelihood of suicidal ideation and 2) subjective social support did not moderate the effect 

of any of the five personality dimensions on the likelihood of suicidal ideation (see Table 

3). By contrast, the interaction of social support and sex was a significant predictor in each 

of the five models. Baseline depression severity, but not age or history of suicide attempt, 

was also significantly associated with an increased likelihood of suicidal ideation across the 

majority of the final logistic GLMM models (with the exception of the model containing 

openness).

Examination of the multivariate analyses at the facet level for neuroticism and extraversion 

revealed a moderating effect of social support on one facet of neuroticism and two 

facets of extraversion (see Table 4). When adjusting for age, history of attempted suicide, 

depression severity, and other facets of neuroticism, decreased subjective social support 

was associated with an increased likelihood of suicidal ideation in LLD patients high in 

the neuroticism impulsiveness facet, but changes in social support had no effect on the 

likelihood of suicidal ideation in those patients low in impulsiveness. When adjusting for 

age, history of attempted suicide, depression severity, and other facets of extraversion, 

decreased subjective social support increased the likelihood of suicidal ideation in LLD 

patients low in the gregariousness and positive emotion facets, but changes in social 

support had no effect on the likelihood of suicidal ideation in those patients high in 

these facets. Figure 1 illustrates the association between social support, suicidal ideation, 

and the facets of impulsiveness (Figure 1a), gregariousness (Figure 1b), and positive 

emotions (Figure 1c). For example, as seen in Figure 1a, a moderately depressed patient 

with low social support and high impulsiveness has almost double the probability of 

experiencing suicidal ideation compared to a moderately depressed patient with low social 

support and low impulsiveness. Furthermore, as social support increases and approaches the 

average levels for this sample (e.g., score of 23 on the Duke Social Support Index), the 

probability of suicidal ideation in patients with high impulsiveness decreases and is roughly 

equivalent to that of patients with low impulsiveness. None of the other neuroticism and 

extraversion facets demonstrated a statistically significant association with the likelihood 

of suicidal ideation either independently or through an interaction with social support (see 

supplementary tables). The interaction of social support and sex remained a significant 

predictor in each of the separate facet models.

Conclusions

We found high neuroticism and low extraversion were independent predictors of prospective 

suicidal ideation in a sample of patients with LLD. While the relationship between these 

dimensions and the likelihood of suicidal ideation were no longer significant when other 

variables commonly associated with suicidal ideation were added to the model, multivariate 

analyses at the facet level did reveal a moderating effect of social support on impulsiveness, 
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gregariousness, and positive emotions. Decreased subjective social support was associated 

with an increased likelihood of suicidal ideation in LLD patients with high (but not low) 

impulsiveness and low (but not high) gregariousness and positive emotions. Elsewhere, 

across all the models, social support by sex was a significant interaction term, indicating 

social support was beneficial to women, but not men, in decreasing the likelihood of future 

suicidal ideation.

The standard interpretation of high scores on NEO-PI-R impulsiveness facet refers to 

an inability to control cravings and urges. High scores on this scale seem to suggest 

an individual who is emotionally reactive, as this facet loads on the same factor as 

other impulsivity questionnaires related to “negative urgency” or the tendency to act 

rashly in response to negative emotion (29). Therefore, one explanation of the current 

findings is that depressed older adults with higher impulsiveness may be more inclined 

to experience death-related thoughts when faced with any stressor, whether it be social or 

otherwise. In one sample of older adults with LLD and co-morbid personality disorders, 

emotional coping in response to non-specific stressful events (or focusing on the negative 

emotions associated with the stressors) was associated with increased suicidal ideation 

(30). Alternatively, the experience of social disconnectedness or so-called “thwarted 

belongingness” may specifically trigger suicidal ideation in LLD (31), particularly in those 

with high impulsiveness who may have a stronger limbic response to threatening social 

stimuli (32).

We also found that the likelihood of suicidal ideation in LLD patients who reported high 

trait positive emotions and gregariousness was not influenced by changes in subjective 

social support. This was contrary to our expectation that patients low in gregariousness 

(traditionally meaning patients who prefer social isolation and are less interested in social 

stimulation) would not be impacted by subjective changes in social support. One possible 

interpretation of these findings is that depressed elders low in extraversion facets may 

experience thoughts related to death as a result of increased loneliness; one recent study 

of depressed older adults found lower extraversion scores were correlated with increased 

loneliness, particularly in women (33). We unfortunately did not measure loneliness in 

the current study so as to include this covariate in our models. Our findings might also 

simply suggest that patients who are low in gregariousness may still find social interactions 

rewarding. Hooker et al. found that adults with lower (but not higher) extraversion 

responded faster to a reward learning paradigm that used happy faces as the conditioned 

stimulus (34). Extraversion in this study was also negatively correlated with amygdala 

activity during happy versus neutral learning trials, suggesting subjects low in extraversion 

responded with greater amygdala activity and were more aroused in the presence of positive 

social stimuli (34). The presence of social support may therefore provide a positive arousing 

and emotionally salient experience. The lack of this positive arousal may be especially 

detrimental to depressed individuals low in extraversion who exhibit hypoactivation in 

emotional regulation and reward brain regions (35).

Contrary to our hypothesis, we did not find evidence of a different relationship between 

personality, subjective social support, and suicidal ideation in men and women. There 

was an interaction between sex and social support, however, such that subjective social 
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support in women, but not men, was associated with a decreased likelihood of experiencing 

future suicidal ideation. Distinct associations between social support and suicide have been 

observed in younger men and women with major depression. Park et al.(36) found that lower 

subjective social support (i.e., the belief that you have someone who is supportive of your 

opinions and your actions) was associated with suicidal ideation in women but not men. 

By contrast, a lower number of friends was associated with suicidal ideation in men, but 

not women. Together, these findings suggest the quality rather than the quantity of social 

relationships has a greater impact on the suicide ideation of women compared to men. 

Additional studies are needed to better understand sex differences in social support and the 

trajectory of depression and suicide ideation in LLD.

These findings need to be interpreted within the context of some limitations. First, the 

majority of these data were collected some time ago, and we cannot determine the reasons 

subjects either refused to complete or were not approached with the NEO-PI-R. While there 

were no meaningful differences between those who completed and refused to complete the 

NEO-PI-R, those subjects who were not approached with the questionnaire were older, less 

educated, and had lower baseline cognitive functioning. Caution should therefore be used 

in generalizing the findings above to depressed elders with lower cognitive functioning, 

and further studies should seek to understand how personality, cognitive status, and social 

support may interact to impact the likelihood of suicidal ideation. In addition, the majority 

of NCODE participants who experienced suicidal ideation at baseline reported life weariness 

or death ideation and not more severe suicidal ideation. It is unclear whether similar 

associations would be found in depressed elders experiencing active thoughts of self-harm. 

Another limitation is that we only had retrospective information on suicide attempts at the 

time of baseline and not longitudinal prospective information. We also did not formally 

assess for the new onset of alcohol/substance abuse diagnoses at follow-up. Personality was 

also treated as a retrospective measure and therefore assumed to remain relatively stable 

from the time cognition and mood were first assessed and the time the NEO-PI-R was 

added to the NCODE protocol. This is consistent with the general stability of personality 

dimensions following treatment of major depression and the high test–retest reliability of the 

five dimensions when the retest interval spans an average of 10 years (37), although modest 

changes to personality do occur over the lifespan (38). Finally, although we attempted to 

limit our analyses of personality facets a priori, the current study still included a large 

number of hypothesis tests without correction for multiple comparisons. Considering the 

possibility of Type I error, these analyses should be considered tentative, particularly 

secondary outcomes at the facet level. Furthermore, while statistically significant, the overall 

effect sizes noted in this study were modest. These findings warrant replication and further 

exploration.

In conclusion, increased neuroticism, decreased extraversion, and decreased social support 

were independent predictors of increased suicidal ideation in older adults with LLD 

followed an average of six years later. Certain neuroticism and extraversion traits also 

interacted with changes in social support to contribute to suicidal ideation. Furthermore, 

across all the models, social support by sex was a significant interaction term, indicating 

social support was beneficial to women, but not men, in reducing the likelihood of suicidal 

ideation.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Figure 1a. Predicted probability of suicidal ideation based upon neuroticism facet of 

impulsiveness and perceived social support.

Figure 1b. Predicted probability of suicidal ideation based upon extraversion facet of 

gregariousness and perceived social support.

Figure 1c. Predicted probability of suicidal ideation based upon extraversion facet of positive 

emotions and perceived social support.

Note. These figures illustrate estimated probability for new data based upon a single follow-

up time point. Marginal probability is estimated since random effect and autocorrelation 

have been ignored. The exact covariates used to depict the figure above included: 68 years 

of age, female sex, no previous suicide attempt, baseline MADRS without item 10 score 

= 25, 5 years after baseline. In addition, for Figure 1a NEO-PI-R neuroticism raw score 

without impulsiveness raw score = 83, Figure 1b NEO-PI-R extraversion raw score without 

gregariousness raw score = 83, NEO-PI-R extraversion raw score without positive emotions 

raw score = 83.
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Table 1.

Baseline Demographic and Clinical Characteristics of Depressed NCODE Participants Recruited Between 

1998 and 2001 Who Did and Did Not Complete the NEO-PI-R.

Variable NEO-PI-R Completers 
(n=112)

Refused NEO-PI-R 
(n=22)

Not Approached with 
NEO-PI-R (n=114)

Results of 3 group 
ANOVA / χ2 / Exact test

Age*** 67.8 (6.1) [59–83] 69.2 (7.3) [60–81] 72.4 (8.2) [59–91] Welch F(2.0,58.3) = 11.68, p 
<.0001

Education** 13.9 (2.7) [7–17] 13.0 (2.51) [7–17] 12.6 (2.9) [11–19] Welch F(2.0,62.9) = 5.06, p 
= .0092

Gender* 62% Female 68% Female 79% Female χ2 (2) = 8.16, p = 0.0169

Race* 89.3% White
4.5% Black
0.9% Asian
5.4% Other

86.4% White
14.0% Black

0% Asian
0% Other

76.3% White
16.7% Black
2.6% Asian
4.4%Other

Exact test, 0.0493

Marital Status ** 61.6% Married
3.6% Separated
17.0% Divorced
17.0% Widowed

0.9% Never married

50.0% Married
4.6% Separated
9.1% Divorced

31.8% Widowed
4.6% Never married

46.5% Married
3.5% Separated
7.9% Divorced

39.5% Widowed
2.6% Never married

Exact test, 0.0070

MMSE *** 28.2 (2.6) [11–30] 27.7 (2.0) [22–30] 26.6 (3.6) [9–30] F(2,245) = 8.63, p = 0.0002

NEO-PI-R T scores Mean (SD) [% > 55] - - -

Neuroticism 54.7 (11.7) [44%] - - -

Extraversion 45.2 (9.4) [13%] - - -

Openness 45.6 (11.4) [24%] - - -

Agreeableness 54.3 (9.2) [46%] - - -

Conscientiousness 43.9 (11.4) [18%] - - -

MADRS Total 26.9 (6.9) [13–50] 28.4 (9.3) [16–53] 28.6 (8.3) [10–52] F(2,245) = 1.41, p = 0.2453

Suicidal Ideation (% ≥ 2 
on MADRS #10)

48.2% 36.4% 50.9% χ2 (2) = 1.56, p = 0.4589

History of Suicide 
Attempt

11.6% 0% 7.0% χ2 (2) = 3.77, p = 0.1519

Perceived Social Support 
(/30)

23.7 (3.8) [11–28] 22.3 (4.5) [12–28] 22.6 (4.2) [11–28] F(2,238) = 2.38, p = 0.0948

Note. Data are means, (standard deviation), and [range] unless otherwise noted; MADRS = Montgomery-Asberg Depression Rating Scale, MMSE 
= Mini-Mental State Exam.

*
p < .05,

**
p < .01

***
p < .001 post-hoc comparison of NEO-PI-R completers with those patients not approached with NEO-PI-R. Post-hoc comparisons did not 

reveal significant group differences between NEO-PI-R completers and those who refused NEO-PI-R, or between those who refused NEO-PI-R 
and those who were not approached with NEO-PI-R.
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Table 2.

Univariate Predictors of Suicidal Ideation Over Time.

Predictor Suicidal Ideation

Odds Ratio (95% CI) Type III F Test

Time 0.582 (0.501, 0.676) F(1,110) = 51.36, p < 0.001

Age 0.999 (0.947, 1.054) F(1,542) = 1.04, p = 0.309

Gender 1.952 (0.998, 3.817) F(1,542) = 3.25, p = 0.072

Depression 1.073 (1.018, 1.130) F(1,542) = 7.69, p = 0.006

History Suicide Attempt 2.609 (0.979, 6.953) F(1,542) = 3.69, p = 0.055

Subjective Social Support 0.771 (0.713, 0.834) F(1,518) = 27.42, p < 0.001

Neuroticism Continuous T
Neuroticism T <= 55

1.037 (1.008, 1.066)
0.423 (0.221, 0.807)

F(1,542) = 6.54, p = 0.011
F(1,542) = 6.85, p = 0.009

Extraversion Continuous T
Extraversion T <= 55

0.945 (0.912, 0.978)
2.013 (0.721, 5.616)

F(1,542) = 10.44, p = 0.001
F(1,542) = 1.79, p = 0.181

Openness Continuous T
Openness T <= 55

0.984 (0.956, 1.013)
1.107 (0.513, 2.390)

F(1,542) = 1.22, p = 0.270
F(1,542) = 0.07, p = 0.795

Agreeableness Continuous T
Agreeableness T <= 55

0.988 (0.954, 1.024)
0.885 (0.460, 1.704)

F(1,542) = 0.42, p = 0.515
F(1,542) = 0.13, p = 0.715

Conscientiousness Continuous T
Conscientiousness T <= 55

0.993 (0.965, 1.021)
1.122 (0.478, 2.635)

F(1,542) = 0.24, p = 0.625
F(1,542) = 0.07, p = 0.791

Note. 112 subjects, who underwent annual assessments upwards of 10 years since first depression evaluation (average 6.2 ± 3.0 assessments). 
Analyses included logistic generalized linear mixed models (GLMM) with random intercept and time.
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