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Abstract

Background—Both biological and social mechanisms have been implicated in the transmission 

of suicidal behavior in younger and middle-aged adults. Yet, while suicide rates rise with age, it is 

not clear whether such mechanisms operate in late life. Thus, we looked for evidence of social and 

familial suicidal transmission in elderly with late- vs. early-onset suicidal behavior by examining 

exposure to suicidal behavior within biological relatives and broader social networks.

Method—Participants were 356 adults, aged 50 or older (mean: 67), divided into five groups: 

early-onset suicide attempters (first lifetime attempt before age 60), late-onset attempters, suicide 

ideators (without attempt history), depressed non-suicidal controls, and non-psychiatric controls. 

History of suicidal behavior in one’s biological relatives and friends/unrelated kin was assessed 

via clinical interview, and group differences were examined via generalized linear mixed-effects 

models.

Results—There was a main effect of group (χ2
4 = 18.38, p< 0.001) such that familial or social 

exposure to suicidal behavior was more prevalent in early- than late-onset attempters. Late-onset 

attempters’ exposure was similar to non-suicidal groups’. However, there was no significant group 

by relationship interaction, indicating that suicidal behavior was not significantly more prominent 

among the biological relatives among either attempter group.

Limitations—Participants’ report of exposure is subject to awareness and recall biases.

Conclusion—Suicidal clustering in biological relatives and friends/unrelated kin is associated 

with early-, but not late-onset suicidal behavior in older adults. Suicidal transmission in older 

adults follows a pattern of familial and social clustering suggestive of social transmission.

Keywords

Suicide; Heritability; Social Learning; Geriatrics; Late-life Depression

This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/

Please address correspondence to: Katalin Szántó, 100 North Bellefield Ave., Room 736, Pittsburgh, PA 15213, szantok@upmc.edu, 
412-246-9601 (phone), 412-246-6030 (fax). 

Declarations of interest: None.

HHS Public Access
Author manuscript
J Affect Disord. Author manuscript; available in PMC 2020 February 15.

Published in final edited form as:
J Affect Disord. 2019 February 15; 245: 589–596. doi:10.1016/j.jad.2018.11.019.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://creativecommons.org/licenses/by-nc-nd/4.0/


Introduction

Suicidal behavior is known to run in families (Brent, DA et al., 2015; Brent and Mann, 2005; 

Brent and Melhem, 2008). Adoption, family, and twin studies show that offspring of suicide 

attempters have a 4–6 fold greater risk of attempting suicide (Brent, DA et al., 2002; Brent et 

al., 2004; Brodsky et al., 2008; Melhem et al., 2007). Some studies have documented 

familial transmission of suicidal behavior above and beyond the transmission of mood 

disorder (Goodwin et al., 2004; Kim et al., 2005; Mittendorfer-Rutz et al., 2008), and 

suicidal ideation (Fu et al., 2002; Statham et al., 1998). The mechanism by which this 

occurs, however, is still speculative. Adoption studies have found a higher rate of suicide in 

the biological relatives of the suicide adoptees than in the adoptive relatives (Schulsinger, 

1979; Wender et al., 1986), and twin studies have found higher concordance rates in 

monozygotic than dizygotic twins (Roy and Segal, 2001). These findings indicate that, in 

young and mid-life populations, this effect may be at least in part genetic, and is potentially 

passed on through a shared personality phenotype of impulsive and aggressive traits (McGirr 

et al., 2009; McGirr and Turecki, 2007; Turecki, 2005). In addition to any genetic 

component, however, social and environmental factors, such as low socioeconomic status or 

unstable home-life, play a considerable role (Agerbo et al., 2002; Lorant et al., 2005). 

Research on suicide in social networks has demonstrated that suicidal behavior can be 

transmitted even outside of family environment, likely by imitation or social learning (de 

Leo and Heller, 2008; Maple et al., 2017). Risk of such social transmission increases when 

the suicide decedent was perceived as close (Lee et al., 2013; van de Venne et al., 2017), 

similar to oneself (Haw et al., 2013), or of high status (Fu and Yip, 2009). In addition, when 

the media romanticize a suicide, overlooking the destructive consequences, imitation is more 

likely (Pirkis et al., 2006).

Suicide rates rise as suicidal behavior becomes more serious and determined with advancing 

age (De Leo et al., 2001). In contrast, both familial (Brent, DA et al., 2002, p. 200) and 

social transmission have been found to decrease with age in young and mid-life samples (de 

Leo and Heller, 2008; van de Venne et al., 2017). Nonetheless, the transmission of suicidal 

behavior in late life remains largely understudied. Research examining familial transmission 

of suicidal behavior in late life is sparse and inconclusive (Nieto et al., 1992; Takahashi et 

al., 1995). Evidence for social learning as a transmission mechanism for late-life suicidal 

behavior is also mixed, as most studies demonstrate decreased impact over time, though 

some have found that exposure to a high-status, similarly aged person’s suicide can increase 

risk of suicide in older adults (Stack, 1990).

However, none of the above studies considered the heterogeneity of suicidal behavior. In a 

subgroup of older individuals, suicidal behavior first emerges at a young age and persists 

through late life. These individuals often show the shared personality phenotype of 

impulsive and aggressive traits (McGirr et al., 2009; McGirr and Turecki, 2007; Turecki, 

2005), and other features of borderline personality disorder. In contrast, in another subgroup 

of older individuals, suicidal behavior occurs for the first time in late-life. These individuals 

often have a different psychopathological and dispositional setting, with borderline 

personality disorder being much less common than in younger adults (Szücs et al., 2018), 

and cognitive deficits being more prominent (Szanto et al., 2018). This heterogeneity 
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introduces the question of whether subgroups of attempters would be equally susceptible to 

these modes of transmission. One study, comparing older adults who died by suicide with 

and without a family history, found that victims who also had a family member who died by 

suicide were more likely to have had previous episodes of suicidal behavior (Waern, 2005). 

This suggests greater familial transmission in older suicide victims who had an earlier onset 

of suicidality compared to those who become suicidal later in life. In addition, the evidence 

of familial transmission in young and mid-life samples further suggests that this form of 

transmission may be more prevalent in those with an earlier onset of suicidal behavior 

(McGirr et al., 2008).

The present study examined both familial and social transmission of suicidal behavior in an 

older-adult sample by looking at suicides or attempts in relatives (probands’ biological first- 

and second-degree relatives), as well as among friends and unrelated kin (i.e., spouse). 

Familial transmission of suicidal behavior in attempters would be suggested by higher 

exposure from their biological relatives (compared to friends/unrelated kin) than in the 

control groups. Social transmission would be indicated by an overall increase in suicidal 

exposure in attempters vs. controls indiscriminately of the degree of relation, since one’s 

relatives are also part of one’s social environment (Figure 1, panel A). Based on the evidence 

supporting social transmission in older adults, we hypothesized that overall exposure to 

suicidal behavior would be higher in attempters compared to non-suicidal controls. 

Secondly, considering older attempters’ heterogeneity, we hypothesized that transmission 

would follow a familial pattern in early- but not in late-onset suicidal behavior. We 

subdivided the attempter group accordingly (first attempt prior to age 60 vs. later).

Methods

Sample: probands

Participants were recruited between August 2004 and June 2017 from inpatient psychiatric 

units, outpatient clinics, and through community advertisements as part of an ongoing 

longitudinal study (Szanto et al., 2018). All study procedures were approved by the 

University of Pittsburgh Institutional Review Board, and all participants provided written 

informed consent. Family history of mental health and suicidal behavior was assessed in 362 

non-demented depressed older-adults (aged 50 and older). Six participants who were 

adopted and had no information on their biological relatives were excluded from analyses. 

The remaining 356 participants were broken down into four groups: suicide attempters 

(n=131), suicide ideators (n=63), depressed non-suicidal participants (n=77) and 

psychiatrically healthy controls (n=85).

Suicide attempters were categorized as such if they had a history of self-inflicted injury 

enacted with intent to die at any point during their life, and had either current suicidal 

ideation (i.e. with a plan), or suicidal behavior within the last month. Suicide attempters 

were further broken down into early-onset (first attempt before age 60; n=63) and late-onset 

(first attempt at age 60 or later; n=68), based on a median split. Attempters were not 

required to have made a recent attempt, but were required to be experiencing a suicidal crisis 

at the time of consent. Suicide Ideators had no history of suicidal behavior, but had seriously 

contemplated suicide with a plan within one month of consent. Depressed non-suicidal 
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participants had no lifetime history of suicidal ideation or attempt. Individuals with passive 

death wish or transient or ambiguous suicidal ideas were excluded from both the ideator and 

the depressed non-suicidal group.

All depressed groups (depressed non-suicidal controls and the three suicidal groups) scored 

14 or higher on the 17-item Hamilton Rating Scale for Depression (HRSD-17)(Hamilton, 

1960) at study entry. Healthy controls had no lifetime history of psychiatric disorders as 

determined by the Structured Clinical Interview for the DSM-IV (SCID-I)(First et al., 1995). 

Attempt and ideation history was assessed using patient report, available medical records, 

and collateral information from family and treatment teams. Whenever possible, for all study 

groups, corroboration from a treatment provider or family member of the participant was 

obtained. Significant discrepancy between sources led to exclusion from the study. Other 

exclusion criteria included history of mania, psychotic disorder, dementia (existing clinical 

diagnosis, or score<22 on the Mini-Mental State Examination), neurological disorder, or 

electroconvulsive therapy in the six months prior to study entry.

Measures

All probands underwent thorough clinical characterization (described in Table 1). Lifetime 

history of psychopathology and stressors, Axis I diagnosis, age at first attempt, and age at 

first onset of psychopathology was measured using the SCID-I. Medical seriousness of 

attempt and suicidal intent were collected for all attempts, assessed using medical records 

and patient report, and scored using respectively the Beck Lethality Scale and the Beck’s 

Suicidal Intent Scale (Beck et al., 1975, 1974). Suicidal Ideation was assessed using Beck’s 

Scale for Suicidal Ideation (Beck et al., 1979). Level of depression was measured by the 

HRSD-17 (Hamilton, 1960).

Exposure to suicidal behavior was assessed via semi-structured interview. Probands were 

asked separately about presence of suicidal behavior or Axis I pathology in a list of 

individuals (mother, father, children, siblings, grandparents, half-siblings, aunts, uncles, 

cousins, step-relatives, spouse, in-laws, friends, other). Exposure was coded as occurring in 

a “relative” when it was recorded in a biological (first- or second-degree) relative. All other 

exposures were coded as occurring in “friends and unrelated kin “ (Table 1).

Statistical Analysis

All analyses were performed in R, version 3.3.2. We employed generalized linear mixed-

effects models (binary logistic; lme4 package, glm function), including the subject-wise 

intercept (representing the likelihood of reporting any exposure to suicidal behavior) as a 

random effect. Tukey’s method was used for post-hoc pairwise comparisons. Exposure to 

suicidal behavior was the binary dependent variable. Within-subject independent variables 

included exposure characteristics: “relationship” (1st degree relative, 2nd degree relative, or 

friend/unrelated kin) and “severity” (suicide attempt versus death by suicide; Figure 1, panel 

A). Proband’s age was also entered in the main model in order to account for the significant 

age difference between the early- and late-onset attempter groups (Table 1). Adding age to 

the model did not create effects that were previously insignificant.
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Study group (‘group’) was the between-subjects predictor of interest. To examine social 

transmission, we looked for evidence of suicidal behavior in both biological relatives and 

friends of suicide attempters vs. the comparison groups (a main effect of group). To examine 

whether familial transmission specifically contributed to suicidal behavior in a subgroup of 

attempters (hypothesized in early-onset), we tested study groups for an overrepresentation of 

suicidal behavior among first- and second-degree relatives compared to friends and 

unrelated kin. This would be supported by a Group*Relationship interaction, with increased 

exposures specifically in one’s relatives compared to friends and unrelated kin (Figure 1, 

panel A). As a sensitivity analysis, we tested two additional models. Model 2 contained 

proband’s socio-demographic characteristics (Table 3, Model 2). Model 3 additionally co-

varied for measures of proband’s comorbid psychopathology (Table 3, Model 3). Finally, to 

replicate earlier findings of familial exposure in studies that did not additionally assess for 

exposure in non-relatives (Egeland and Sussex, 1985; Foster et al., 1999; Powell et al., 2000; 

Tsai et al., 2002; Tsuang and Simpson, 1985) we tested our main model in a dataset that 

omitted exposures to suicidal behavior among friends/unrelated kin (supplementary Table 1).

Results

Sample characteristics

Participant characteristics are described in Table 2. As expected, early-onset attempters and 

suicide ideators had an earlier onset of depression and were younger than late-onset 

attempters and control groups. While all three suicidal groups were more severely depressed 

(HRSD-17) than non-suicidal depressed controls, only early-onset attempters and ideators, 

scored higher than the depressed controls on all measures of psychopathology.

Exposure to suicidal behavior

Raw event counts (number and percentages) for suicide attempts and death by suicide in 

probands’ familial and social environment by relationship can be found in Supplemental 

Table 1.

Age Cutoff

An age cutoff of 60, as determined by a median split, was used to discriminate early- and 

late-onset attempt. To investigate the robustness of our findings to the specific age cutoff, we 

plotted LOESS-smoothed probability of social or familial exposure to suicidal behavior by 

age at first attempt, and found that this relationship was monotonic and continuous (see 

supplementary Figure 2), reassuring us that the findings did not depend on an arbitrary 

cutoff.

Clustering of Suicidal Behavior among Relatives and Friends and unrelated kin of Suicide 
Attempters

In our principal model, we examined three interactions: group by relation, severity by 

relation, and age by severity (Table 3; Model 1). Group differences are displayed in Figure 1, 

panel B. There was a main effect of group (χ2
4 = 18.38, p< 0.001), with pairwise 

comparisons demonstrating that early-onset attempters had a higher likelihood of exposure 

to suicidal behavior than late-onset attempters, depressed non-suicidal controls, and healthy 
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controls. Late-onset attempters did not differ significantly from any other group in terms of 

their likelihood of exposure. Ideators were more likely to have had exposure to suicide than 

healthy controls, but did not significantly differ from the other depressed groups. These 

effects supported overrepresentation of suicidal behavior in social networks of early-onset 

attempters and ideators vs. the comparison groups.

The group by relationship interaction was not significant, failing to support an 

overrepresentation of suicidal behavior specifically within biological relatives (rather than 

any social contacts). Likelihood of exposure by group and relationship is shown in Figure 1, 

Panel C. There was a significant relationship by severity interaction, demonstrating a higher 

likelihood of exposure to suicide than attempt in one’s non-relatives. There was also an age 

by severity interaction, such that individuals below 60 years of age reported similar exposure 

to attempts and suicides, whereas older age groups were more likely to report exposure to 

death by suicide (vs. attempt).

Sensitivity analyses confirmed that these results were robust to covarying for proband 

demographic characteristics and psychopathology, including age, race, sex, education, 

marital status, lifetime anxiety disorder, and lifetime substance use disorder. Age was 

ultimately retained, while the addition of the remaining covariates did not substantially 

improve model fit (Table 2).

Restricting analysis to familial transmission

Given that we did not find clustering of exposures within families vs. broader social 

networks, we aimed to replicate earlier findings of studies(Egeland and Sussex, 1985; Foster 

et al., 1999; Powell et al., 2000; Tsai et al., 2002; Tsuang and Simpson, 1985) that examined 

familial exposures exclusively, and verify that the pattern of exposure was similar. We 

expected that an analysis limited to exposures in relatives (i.e. with the outcome variable 

being exposure to behavior in 1st and 2nd degree biological relatives) would find group 

differences that paralleled those in our main analysis. Indeed, this restricted analysis 

revealed a main effect of group similar to our principal analysis (supplementary material, 

Figure s1):early-onset attempters were significantly more likely to have had a family history 

of exposure than depressed and healthy controls, while ideators and late-onset attempters 

were not more likely to have had exposures in their families than any of the other groups.

Discussion

Our primary finding suggests the influence of social transmission of suicidal behavior in a 

subgroup of older adults, supporting our hypothesis that older suicide attempters are 

heterogeneous. While early-onset attempters were significantly more likely to have been 

exposed to suicidal behavior, contrary to what we expected, these exposures were not 

significantly more common within their biological family members. In addition, the lower 

prevalence of any exposure found in late-onset (vs. early-onset) attempters suggests that the 

importance of social and familial transmission declines with advancing age. Therefore, when 

present, vulnerability to exposure from any degree of relation likely stems from an earlier 

age, and persists into late life.
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These results provide evidence for social, but not necessarily biological (i.e. genetic) 

transmission of suicidal behavior in an older adult sample. Given that the model assessing 

exclusively familial exposure showed a similar pattern of exposures by group as the 

principal model, it may be the case that familial exposure serves as a proxy for exposure 

anywhere in elderly attempters’ social environment. It could also be that, a present, but 

relatively smaller genetic component was obscured by the larger social transmission effects. 

As gene expression becomes more heterogeneous with aging (Somel et al., 2006), genetic 

effects likely require greater power to detect in the elderly. Survival bias may eliminate the 

most biologically burdened suicidal individuals, which, in combination with gradually 

increasing chance of social exposure throughout life, could result in comparatively lower 

levels of exposure in biological relatives. Alternatively, heritable determinants of suicidal 

behavior may either be different, or manifest differently in older and younger adults. In line 

with antagonistic pleiotropy, it may be that some genes linked to adaptive phenotypes at a 

young age have unanticipated maladaptive consequences during aging (Szücs et al., under 

review). Additionally, Richard-Devantoy and colleagues proposed different vulnerability 

pathways (2016). Whereas early-onset individuals have an identifiable vulnerability from a 

young age, some older adults may have inherited vulnerabilities that exacerbate throughout 

the life-course (increasing lifetime vulnerability), or vulnerabilities with a late-life onset, 

like disposition for vascular disease (pathological aging). In these latter cases, familial 

clustering is likely to be obscured by low penetrance and survival biases. There are multiple 

mechanisms that operate together both in familial and social transmission of suicidal 

behavior. The shared genetic component includes liability to impulsive-aggression, 

personality traits, substance abuse, mental disorders, and neurodevelopmental 

vulnerabilities. In turn, social transmission of suicidal behavior is primarily mediated by 

social learning, but may also be moderated by shared biological susceptibility. These 

interdependent effects make it difficult to parse biology from shared environment 

(Baldessarini and Hennen, 2004).

What are then the possible mechanisms of social transmission in those with early-onset 

suicidal behavior, and why is this different from those with late-onset? Suicidal behavior in 

adolescence has been linked to family history of suicide (Brent et al., 1996), childhood 

trauma (Brent, DA et al., 2002), and subsequent maladaptive learning during personality 

development (Jacobs, 1971; Leonard, 1967). Early-life exposure effects are likely mediated 

by modeling of suicidal behavior as well as broader social learning of maladaptive responses 

to distress. Though we do not know the exact age of exposure of our early onset attempter 

participants, it is notable that in some cases the effects of early life suicide exposures may 

persist into late life.

In addition, certain social networks (e.g. schools) can facilitate the rapid diffusion of self-

harm behaviors. Older adults are less conforming to peer influences than adolescents who 

are more prone to imitation effects (suicide suggestions; Mueller et al., 2015). Thus, it is not 

a surprise that adolescents are two to four times more likely to experience a suicide cluster 

than adults (Gould, 2001). While social theories emphasize that exposure to suicide 

undermines natural deterrents to suicidal behavior, we do not know how modeling of suicide 

interacts with other risk factors. People with early-onset depression and suicidal behavior are 

often impaired in multiple domains, with a greater burden of psychopathology and 
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personality pathology in particular (Brodaty et al., 2001; Szücs et al., 2018) and a greater 

likelihood of multiple attempts (Conwell et al., 1998; De Leo et al., 2001). A study by 

Zisook and colleagues linked the earlier age of onset with greater social/occupational 

impairment, medical and psychiatric comorbidity, poorer quality of life, a negative view of 

life and the self, lifetime depressive episodes/suicide attempts, greater symptom (and 

ideation) severity, and a lower likelihood of being married (Zisook et al., 2007).

Many of the aforementioned characteristics that may co-occur with social exposure to 

suicide are less common in late-onset suicidal behavior. Our finding that social exposure is 

not a primary risk factor in the late-onset attempters contributes to a growing body of 

evidence suggesting that the mechanisms responsible for suicidal behavior in late life are 

different than in younger populations. The first incidence of suicidal behavior in late-onset 

attempters (mean age of onset of first attempt) was 70 compared to 41 in the early-onset 

group. Late-onset attempters are often relatively high functioning until a first onset of 

depression and suicidality in late life. A qualitative psychological autopsy study of older 

adults described a sample of individuals who had stable relationships with coworkers and 

family, worked hard throughout their lives, and overcame financial adversity, but were 

generally stubborn (Kjølseth et al., 2010). This is congruent with literature suggesting that 

there may be cognitive (Dombrovski et al., 2011; Szanto et al., 2018), or more nuanced 

personality factors (Alessi et al., 2018; Szücs et al., 2018) that interact with age-related 

changes, ultimately leading to suicidality in formerly high-functioning individuals (Szücs et 

al., 2018). It may be the case that those with late-onset suicidal behavior are less impacted 

by social exposure due to less personality pathology, and are more tolerant of minor 

stressors. In this way, they may need more co-occurrent stress to be motivated to imitate the 

suicidal behavior when exposed.

Age was related to reported exposure in our study, with older individuals reporting less 

exposure to suicide attempts relative to completed suicides. It is possible that older 

individuals were more likely to remember completed suicides, rather than attempts, over 

time. There may also be a cohort effect, as suicidal behavior was more often stigmatized in 

the past and less likely to be discussed, whether within or outside of one’s family.

Strengths and Limitations

To the extent of our knowledge, this study is the first to investigate both familial and social 

exposure to suicide in a relatively large elderly sample with multiple comparison groups. 

This expands upon our understanding of late-life suicidal behavior, and its differences/ 

similarities with suicidal behavior earlier in life. However, the present study is also subject 

to several limitations. First, we are relying on participants’ reports of suicidal exposure, 

which is subject to awareness and recall biases. Even though including age in our model 

should have controlled for additional age-dependent recall biases, late-onset attempters may 

have been less likely to report exposures overall. It is possible that they reported less 

exposure to suicidal behavior because they were less attentive to these events in their 

environment before struggling with the thoughts themselves. Also, our cutoff of 60 for 

subdividing early- vs late-onset suicide attempts is quite high, possibly creating a 

biologically heterogeneous group of early-onset attempters. However, we show that the 
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relationship between the probability of familial or social exposure to suicidal behavior and 

age at first attempt is continuous and monotonic (see supplementary Figure 2). Not having 

dates associated with the reported suicidal events, we additionally cannot tell when the 

exposures occurred during life. Even though we excluded adopted subjects from the 

analysis, we did not have the means to check whether some of the reported siblings/children 

were themselves adopted. In addition, assessing the impact of exposure in an older sample is 

inherently subject to less certainty than in younger populations, as some risk factors for 

suicide (depression, substance abuse) shape whom the individual befriends over the lifespan 

(assortative relationships), and these individuals may also share similar suicide risk factors 

(assortative susceptibility) (Schaefer et al., 2011). Moreover, more violent or medically 

serious suicidal acts are more likely to be associated with a family history of suicide (Giner 

et al., 2014), which may contribute to survival bias. Finally, though our study intentionally 

limited the sample to non-psychotic, unipolar depression, this does limit the degree to which 

these findings are applicable to suicidal behavior in other samples.

Conclusion

The study confirms the importance of considering the familial and social exposure to suicide 

even in late life, particularly when the first suicide attempt occurred at a young age. Existing 

studies have not considered the heterogeneity of late-life suicidal behavior, which may 

contribute to the lack of consistency in the literature regarding the transmission of suicidal 

behavior in older adults. The lack of evidence for social transmission of late-onset suicidal 

behavior underscores the need to describe other mechanisms that underlie suicidal behavior 

in this high-risk group.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements:

The authors would like to acknowledge Joshua Feldmiller for data management, and Maria Alessi for editorial 
assistance.

References:

Agerbo E, Nordentoft M, Mortensen PB, 2002 Familial, psychiatric, and socioeconomic risk factors 
for suicide in young people: nested case-control study. BMJ 325, 74. [PubMed: 12114236] 

Alessi M, Szanto K, Dombrovski AY, 2018 Older Adults’ Motivations for Attempting Suicide. Int. J. 
Geriatr. Psychiatry in press.

Baldessarini RJ, Hennen J, 2004 Genetics of Suicide: An Overview. Harv. Rev. Psychiatry 12, 1–13. 
10.1080/10673220490425915 [PubMed: 14965851] 

Beck AT, Beck R, Kovacs M, 1975 Classification of suicidal behaviors: I. Quantifying intent and 
medical lethality. Am. J. Psychiatry 132, 285–287. [PubMed: 1115273] 

Beck AT, Kovacs M, Weissman A, 1979 Assessment of suicidal intention: the Scale for Suicide 
Ideation. J Consult Clin Psychol 47, 343–52. [PubMed: 469082] 

Beck AT, Shuyler D, Herman I, 1974 Development of suicidal intent scales, in: Beck AT, Resnik HLP, 
Lettieri DJ (Eds.), The Prediction of Suicide. Charles Press, Bowie, MD, pp. 45–56.

Kenneally et al. Page 9

J Affect Disord. Author manuscript; available in PMC 2020 February 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Brent DA, Bridge J, Johnson BA, Connolly J, 1996 Suicidal behavior runs in families: a controlled 
family study of adolescent suicide victims. Arch. Gen. Psychiatry 53, 1145–1152. [PubMed: 
8956681] 

Brent DA, Mann JJ, 2005 Family genetic studies, suicide, and suicidal behavior. Presented at the 
American Journal of Medical Genetics Part C: Seminars in Medical Genetics, Wiley Online Library, 
pp. 13–24.

Brent DA, Melhem N, 2008 Familial Transmission of Suicidal Behavior. Suicidal Behav. Dev. 
Perspect. 31, 157–177. 10.1016/j.psc.2008.02.001

Brent DA, Melhem NM, Oquendo M, et al., 2015 Familial pathways to early-onset suicide attempt: A 
5.6-year prospective study. JAMA Psychiatry 72, 160–168. 10.1001/jamapsychiatry.2014.2141 
[PubMed: 25548996] 

Brent DA, Oquendo M, Birmaher B, et al., 2002 Familial pathways to early-onset suicide attempt: Risk 
for suicidal behavior in offspring of mood-disordered suicide attempters. Arch. Gen. Psychiatry 
59, 801–807. 10.1001/archpsyc.59.9.801 [PubMed: 12215079] 

Brent DA, Oquendo M, Birmaher B, Greenhill L, Kolko D, Stanley B, Zelanzy J, Brodsky B, Melhem 
N, Ellis SP, Mann JJ, 2004 Familial Transmission of Mood Disorders: Convergence and 
Divergence With Transmission of Suicidal Behavior. J. Am. Acad. Child Adolesc. Psychiatry 43, 
1259–1266. 10.1097/01.chi.0000135619.38392.78 [PubMed: 15381893] 

Brodaty H, Luscombe G, Parker G, Wilhelm K, Hickie I, Austin M-P, Mitchell P, 2001 Early and late 
onset depression in old age: different aetiologies, same phenomenology. J. Affect. Disord 66, 225–
236. [PubMed: 11578676] 

Brodsky BS, Mann JJ, Stanley B, Tin A, Oquendo M, Birmaher B, Greenhill L, Kolko D, Zelazny J, 
Burke AK, Melhem N, Brent D, 2008 Familial Transmission of Suicidal Behavior: Factors 
Mediating the Relationship Between Childhood Abuse and Offspring Suicide Attempts. J. Clin. 
Psychiatry 69, 584–596. [PubMed: 18373384] 

Conwell Y, Duberstein PR, Cox C, Herrmann J, Forbes N, Caine ED, 1998 Age differences in 
behaviors leading to completed suicide. Am. J. Geriatr. Psychiatry 6, 122–6. [PubMed: 9581207] 

de Leo D, Heller T, 2008 Social Modeling in the Transmission of Suicidality. Crisis 29, 11–19. 
10.1027/0227-5910.29.1.11 [PubMed: 18389641] 

De Leo D, Padoani W, Scocco P, Lie D, Bille-Brahe U, Arensman E, Hjelmeland H, Crepet P, Haring 
C, Hawton K, Lonnqvist J, Michel K, Pommereau X, Querejeta I, Phillipe J, Salander-Renberg E, 
Schmidtke A, Fricke S, Weinacker B, Tamesvary B, Wasserman D, Faria S, 2001 Attempted and 
completed suicide in older subjects: results from the WHO/EURO Multicentre Study of Suicidal 
Behaviour. Int J Geriatr Psychiatry 16, 300–10. [PubMed: 11288165] 

Dombrovski AY, Szanto K, Siegle GJ, Wallace ML, Forman SD, Sahakian B, Reynolds CF, 3rd, Clark 
L, 2011 Lethal Forethought: Delayed Reward Discounting Differentiates High- and Low-Lethality 
Suicide Attempts in Old Age. Biol. Psychiatry 70, 138–144. 10.1016/j.biopsych.2010.12.025 
[PubMed: 21329911] 

Egeland JA, Sussex JN, 1985 Suicide and family loading for affective disorders. Jama 254, 915–918. 
[PubMed: 4021024] 

First MS, Gibbon M, Williams JBW, 1995 Structured clinical interview for DSM-IV Axis I Disorders - 
Patient Edition (SCID-I/P). Version 2.0.

Foster T, Gillespie K, McLelland R, Patterson C, 1999 Risk factors for suicide independent of DSM–
III–R Axis I disorder: Case–control psychological autopsy study in Northern Ireland. Br. J. 
Psychiatry 175, 175–179. [PubMed: 10627802] 

Fu K, Yip PS, 2009 Estimating the risk for suicide following the suicide deaths of 3 Asian 
entertainment celebrities: a meta-analytic approach. J. Clin. Psychiatry 70, 869. [PubMed: 
19573483] 

Fu Q, Heath AC, Bucholz KK, Nelson EC, Glowinski AL, Goldberg J, Lyons MJ, Tsuang M, Jacob T, 
True M, 2002 A twin study of genetic and environmental influences on suicidality in men. 
Psychol. Med 32, 11–24. [PubMed: 11883722] 

Giner L, Jaussent I, Olié E, Béziat S, Guillaume S, Baca-Garcia E, Lopez-Castroman J, Courtet P, 
2014 Violent and serious suicide attempters: one step closer to suicide? J. Clin. Psychiatry 75, 
e191–7. [PubMed: 24717390] 

Kenneally et al. Page 10

J Affect Disord. Author manuscript; available in PMC 2020 February 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Goodwin RD, Beautrais AL, Fergusson DM, 2004 Familial transmission of suicidal ideation and 
suicide attempts: evidence from a general population sample. Psychiatry Res. 126, 159–165. 
[PubMed: 15123395] 

Gould MS, 2001 Suicide and the media. Ann. N. Y. Acad. Sci 932, 200–224. [PubMed: 11411187] 

Hamilton M, 1960 A rating scale for depression. J. Neurol. Neurosurg. Psychiatry 23, 56–62. 
[PubMed: 14399272] 

Haw C, Hawton K, Niedzwiedz C, Platt S, 2013 Suicide Clusters: A Review of Risk Factors and 
Mechanisms. Suicide Life. Threat. Behav 43, 97–108. 10.1111/j.1943-278X.2012.00130.x 
[PubMed: 23356785] 

Jacobs J, 1971 Adolescent suicide.

Kim CD, Seguin M, Therrien N, Riopel G, Chawky N, Lesage AD, Turecki G, 2005 Familial 
aggregation of suicidal behavior: a family study of male suicide completers from the general 
population. Am. J. Psychiatry 162, 1017–1019. [PubMed: 15863812] 

Kjølseth I, Ekeberg Ø, Steihaug S, 2010 Why suicide? Elderly people who committed suicide and their 
experience of life in the period before their death. Int. Psychogeriatr 22, 209–218. [PubMed: 
19747423] 

Lee M-A, Kim S, Shim E-J, 2013 Exposure to suicide and suicidality in Korea: differential effects 
across men and women? Int. J. Soc. Psychiatry 59, 224–231. [PubMed: 22433241] 

Leonard CV, 1967 Understanding and preventing suicide. Thomas.

Lorant V, Kunst AE, Huisman M, Costa G, Mackenbach J, 2005 Socio-economic inequalities in 
suicide: a European comparative study. Br. J. Psychiatry 187, 49–54. 10.1192/bjp.187.1.49 
[PubMed: 15994571] 

Maple M, Cerel J, Sanford R, Pearce T, Jordan J, 2017 Is exposure to suicide beyond kin associated 
with risk for suicidal behavior? A systematic review of the evidence. Suicide Life. Threat. Behav 
47, 461–474. [PubMed: 27786372] 

McGirr A, Alda M, Séguin M, Cabot S, Lesage A, Turecki G, 2009 Familial Aggregation of Suicide 
Explained by Cluster B Traits: A Three-Group Family Study of Suicide Controlling for Major 
Depressive Disorder. Am. J. Psychiatry 166, 1124–1134. 10.1176/appi.ajp.2009.08111744 
[PubMed: 19755577] 

McGirr A, Renaud J, Bureau A, Seguin M, Lesage A, Turecki G, 2008 Impulsive-aggressive 
behaviours and completed suicide across the life cycle: a predisposition for younger age of suicide. 
Psychol. Med 38, 407–17. 10.1017/S0033291707001419 [PubMed: 17803833] 

McGirr A, Turecki G, 2007 The relationship of impulsive aggressiveness to suicidality and other 
depression-linked behaviors. Curr. Psychiatry Rep 9, 460–466. 10.1007/s11920-007-0062-2 
[PubMed: 18221625] 

Melhem NM, Brent DA, Ziegler M, Iyengar S, Kolko D, Oquendo M, Birmaher B, Burke A, Zelazny 
J, Stanley B, 2007 Familial pathways to early-onset suicidal behavior: familial and individual 
antecedents of suicidal behavior. Am. J. Psychiatry 164, 1364–1370. [PubMed: 17728421] 

Mittendorfer-Rutz E, Rasmussen F, Wasserman D, 2008 Familial clustering of suicidal behaviour and 
psychopathology in young suicide attempters. Soc. Psychiatry Psychiatr. Epidemiol 43, 28–36. 
10.1007/s00127-007-0266-0 [PubMed: 17934681] 

Mueller AS, Abrutyn S, Stockton C, 2015 Can social ties be harmful? Examining the spread of suicide 
in early adulthood. Sociol. Perspect 58, 204–222. [PubMed: 26120243] 

Nieto E, Vieta E, Lazaro L, Gasto C, Cirera E, 1992 Serious suicide attempts in the elderly. 
Psychopathology 25, 183–188. [PubMed: 1492141] 

Pirkis JE, Burgess PM, Francis C, Blood RW, Jolley DJ, 2006 The relationship between media 
reporting of suicide and actual suicide in Australia. Part Spec. Issue Gift Horse Trojan Horse Soc. 
Sci. Perspect. Evid.-Based Health CarePart Spec. Issue Gift Horse Trojan Horse Soc. Sci. Perspect. 
Evid.-Based Health Care 62, 2874–2886. 10.1016/j.socscimed.2005.11.033

Powell J, Geddes J, Deeks J, Goldacre M, Hawton K, 2000 Suicide in psychiatric hospital in-patients: 
risk factors and their predictive power. Br. J. Psychiatry 176, 266–272. [PubMed: 10755075] 

Richard-Devantoy S, Turecki G, Jollant F, 2016 Neurobiology of elderly suicide. Arch. Suicide Res 20, 
291–313. [PubMed: 26743828] 

Kenneally et al. Page 11

J Affect Disord. Author manuscript; available in PMC 2020 February 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Roy A, Segal NL, 2001 Suicidal behavior in twins: a replication. J. Affect. Disord 66, 71–74. 
[PubMed: 11532534] 

Schaefer DR, Kornienko O, Fox AM, 2011 Misery does not love company: Network selection 
mechanisms and depression homophily. Am. Sociol. Rev 76, 764–785.

Schulsinger F, 1979 A family study of suicide. Orig. Prev. Treat. Affect. Disord 277–287.

Somel M, Khaitovich P, Bahn S, Pääbo S, Lachmann M, 2006 Gene expression becomes 
heterogeneous with age. Curr. Biol 16, R359–R360. [PubMed: 16713941] 

Stack S, 1990 Audience receptiveness, the media, and aged suicide, 1968–1980. J. Aging Stud 4, 195–
209.

Statham DJ, Heath AC, Madden PA, Bucholz KK, Bierut L, Dinwiddie S, Slutske W, Dunne M, Martin 
N, 1998 Suicidal behaviour: an epidemiological and genetic study. Psychol. Med 28, 839–855. 
[PubMed: 9723140] 

Szanto K, Galfalvy H, Vanyukov PM, Keilp JG, Dombrovski AY, 2018 Pathways to Late-Life Suicidal 
Behavior: Cluster Analysis and Predictive Validation of Suicidal Behavior in a Sample of Older 
Adults With Major Depression. J. Clin. Psychiatry 79.

Szücs A, Szanto K, Aubry J-M, Dombrovski AY, 2018 Personality and suicidal behavior in old age: a 
systematic literature review. Front. Psychiatry 9, 128. [PubMed: 29867594] 

Szücs A, Szanto K, Wright AG, Dombrovski AY, under review. Adaptive and maladaptive personality 
profiles of late- vs. early-onset suicidal behavior.

Takahashi Y, Hirasawa H, Koyama K, Asakawa O, Kido M, Onose H, Udagawa M, Ishikawa Y, Uno 
M, 1995 Suicide and aging in Japan: an examination of treated elderly suicide attempters. Int. 
Psychogeriatr 7, 239–251. [PubMed: 8829430] 

Tsai S-YM, Kuo C-J, Chen C-C, Lee H-C, 2002 Risk factors for completed suicide in bipolar disorder. 
J. Clin. Psychiatry

Tsuang MT, Simpson JC, 1985 Mortality studies in psychiatry: should they stop or proceed? Arch. 
Gen. Psychiatry 42, 98–103. [PubMed: 3966858] 

Turecki G, 2005 Dissecting the suicide phenotype: the role of impulsive–aggressive behaviours. J. 
Psychiatry Neurosci 30, 398–408. [PubMed: 16327873] 

van de Venne J, Cerel J, Moore M, Maple M, 2017 Predictors of suicide ideation in a random digit dial 
study: exposure to suicide matters. Arch. Suicide Res 21, 425–437. [PubMed: 27440559] 

Waern M, 2005 Suicides Among Family Members of Elderly Suicide Victims: An Exploratory Study. 
Suicide Life. Threat. Behav 35, 356–364. 10.1521/suli.2005.35.3.356 [PubMed: 16156495] 

Wender PH, Kety SS, Rosenthal D, Schulsinger F, Ortmann J, Lunde I, 1986 Psychiatric disorders in 
the biological and adoptive families of adopted individuals with affective disorders. Arch. Gen. 
Psychiatry 43, 923–929. [PubMed: 3753159] 

Zisook S, Lesser I, Stewart JW, Wisniewski SR, Balasubramani G, Fava M, Gilmer WS, Dresselhaus 
TR, Thase ME, Nierenberg AA, 2007 Effect of age at onset on the course of major depressive 
disorder. Am. J. Psychiatry 164, 1539–1546. [PubMed: 17898345] 

Kenneally et al. Page 12

J Affect Disord. Author manuscript; available in PMC 2020 February 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Figure 1A. Schematic representation of evidence for social and familial transmission as it 

would appear in our model. Dashed gray line represents the intercept. Group differences in 

social transmission would be indicated by the difference in intercept. Familial transmission 

would be indicated by relatively more exposures in family (gray data points) of the 

hypothetical early-onset attempters (vs. controls) compared to friends and unrelated kin 

(black data point).
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Figure 1B. Exposure to suicidal behavior likelihood in study groups. Boxes indicate 

estimated marginal mean logit probability. Error bars indicate 95% confidence interval for 

the estimated marginal mean. Means sharing a letter are not significantly different (Tukey-

adjusted comparisons).

Figure 1C. Patterns of exposure, by group and relation. The spread of exposures between 

relatives and non-relatives did not differ sufficiently enough between groups to confer 

significant familial loading in early-onset attempters.
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Table 1.

Definitions of exposure and transmission types

Exposure categories (measured in the study)

Relatives First- or second-degree biological relation to the proband

Friends and unrelated kin Friends or non-blood relatives (spouse, adopted relatives, in-laws)

Transmission types (inferred from measured exposure)

Familial More exposures within biological relatives (compared to friends and unrelated kin) of attempters

Social More exposures altogether (biological relatives and friends/unrelated kin) in attempters (compared to controls)
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Table 3

Regression models predicting exposure to suicidal behavior. Model 1 is the principal model. Model 2 depicts a 

sensitivity analysis including demographic covariates (race, education, sex, marital status), and Model 3 

depicts a sensitivity analysis additionally including psychopathological covariates (lifetime history of anxiety 

or substance use disorder).

Dependent variable:

Exposure to suicidal behavior

(1) (2) (3)

Proband study group

Depressed Controls vs. Healthy Controls 0.68* (0.34) 0.75* (0.34) 0.59 (0.35)

Ideators vs. HC 1.28*** (0.33) 1.33*** (0.34) 1.09** (0.36)

Early-onset Attempters vs. HC 0.81* (0.34) 0.94** (0.35) 0.67 (0.38)

Late-onset Attempters vs. HC 0.21 (0.38) 0.26 (0.39) 0.04 (0.41)

Relationship to proband

Relationship: First-degree relative (vs. non-relative) −0.18 (0.58) −0.17 (0.58) −0.16 (0.58)

Relationship: Second-degree relative −1.12 (0.72) −1.12 (0.72) −1.11 (0.72)

Severity of exposure

Exposure severity (Suicide vs. attempt) 1.83*** (0.26) 1.85*** (0.26) 1.86*** (0.26)

Clustering in relatives vs. non-relatives of suicide attempters

Depressed* First-degree relative −0.58 (0.73) −0.59 (0.73) −0.59 (0.73)

Ideator* First-degree relative −0.10 (0.63) −0.11 (0.63) −0.13 (0.64)

Early-onset attempters* First-degree relative 0.52 (0.62) 0.51 (0.63) 0.50 (0.63)

Late-onset attempters* First-degree relative −0.07 (0.78) −0.07 (0.78) −0.09 (0.78)

Depressed* Second-degree relative −0.99 (0.98) −1.00 (0.98) −1.01 (0.98)

Ideator* Second-degree relative −0.46 (0.79) −0.48 (0.79) −0.50 (0.79)

EoAttempter* Second-degree relative 0.54 (0.75) 0.53 (0.75) 0.52 (0.75)

LoAttempter* Second-degree relative 0.13 (0.91) 0.13 (0.91) 0.11 (0.91)

Severity of exposure by relationship

First-degree relative* Suicide Severity −1.84*** (0.39) −1.86*** (0.40) −1.86*** (0.40)

Second-degree relative* Suicide Severity −1.09* (0.49) −1.10* (0.49) −1.11* (0.49)

Proband characteristics

Severity* Age 0.55** (0.21) 0.55** (0.21) 0.56** (0.21)

Age of proband −0.77*** (0.18) −0.75*** (0.18) −0.72*** (0.18)

Race −0.61* (0.27) −0.61* (0.27)

Education 0.04 (0.03) 0.04 (0.03)

Sex 0.24 (0.16) 0.19 (0.17)

Marital Status 0.06 (0.17) 0.04 (0.17)

Anxiety Disorder 0.28 (0.19)

Substance use disorder 0.21 (0.19)
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Dependent variable:

Exposure to suicidal behavior

(1) (2) (3)

Constant −3.35*** (0.33) −4.07*** (0.57) −4.11*** (0.58)

Observations 2,136 2,136 2,136

Log Likelihood −546.94 −540.56 −538.52

Akaike Inf. Crit. 1,133.89 1,129.12 1,129.04

*
Note: p<0.05

**
p<0.01

***
p<0.001
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