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Abstract

In contrast with traditional models of risk for suicidal ideation that combine multiple vulnerability 

components into one composite measure, weakest link perspectives posit that individuals are as 

vulnerable as their most vulnerable component (or “weakest link”). Such a perspective has been 

applied to depression, but has not been evaluated with respect to suicidal ideation. Thus, the goal 

of the present study was to apply a weakest link perspective to the study of suicidal ideation. We 

hypothesized that an individual’s “weakest link” among vulnerability components from the 

hopelessness theory (HT) and interpersonal psychological theory of suicide (IPTS) would interact 

with high levels of stress to predict increases in suicidal ideation over a six-week period better than 

the traditional conceptualizations of HT or IPTS. Participants were 171 college students who 

completed measures of cognitive vulnerability, stress, and suicidal ideation twice over a period of 

six weeks. Bayesian regression analyses supported our hypotheses. The data fit the weakest link 

model using HT and IPTS components better than traditional conceptualizations of HT and IPTS. 

This study implies that weakest link models from depression may be useful in understanding 

which individuals are most vulnerable to experiencing suicidal ideation in the context of stress.
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Within the field of suicidology, much attention has been given to vulnerability theories. 

Generally, these models posit that certain types of maladaptive thinking, often in 
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combination with the occurrence of stress, confer vulnerability to suicide. The theoretical 

models most relevant to the present study are the hopelessness theory (HT; Abramson, 

Metalsky, & Alloy, 1989) and the interpersonal-psychological theory of suicide (IPTS; 

Joiner et al., 2009). Whereas HT is borrowed from the depression literature, IPTS is 

considered to be unique to suicide. One commonality between the two theories is that both 

include multiple components of vulnerabilities that are combined to create a unitary 

composite score. For example, HT includes beliefs that negative events are due to stable and 

global causes with negative consequences and self-implications, and IPTS includes beliefs 

that one is a burden to others and does not belong to a social group. Although vulnerability 

composites are predominantly used in research on suicide, research on depression has 

evolved to also use more complex examination of weakest link models (Abela & Sarin, 

2002). In these models, vulnerability to depression is conferred by the most depressogenic 

component of a cognitive vulnerability. That is, rather than vulnerability to depression being 

represented by a composite score containing multiple components that can vary greatly in 

their severity, weakest link conceptualizations focus only on the most severe component.

Cognitive vulnerability theories propose similar mediating pathways to depression (and in 

our case, suicide) where the individual component vulnerabilities contribute to the 

development of maladaptive cognitions in response to stress. Weakest link models propose 

that when there are similar pathways to depression, the most severe vulnerability component 

will interact with stress (consistent with a diathesis-stress framework) to predict depressive 

symptoms (Abela, Aydin, & Auerbach, 2006). Surprisingly, despite shared vulnerabilities 

between depression and suicide, extant research typically has evaluated vulnerabilities to 

suicide using composite measures of individual theories separately, rather than applying a 

weakest link model to examine whether individuals’ most robust vulnerability factor (in the 

context of stress) would provide more precise specification of which individuals are likely to 

be at risk for suicide. The goal of this study is to examine a model that applies a weakest link 

theory to HT and IPTS in relation to suicide. We note that weakest link models do not 

necessarily imply that theories of composite vulnerabilities are not valid. Rather, weakest 

link models propose that different individuals might have exaggerated vulnerability from 

some components and not others. Whereas composite theories focus on the average level of 

vulnerability, weakest link theories focus on the most severe component of risk among a set 

of related vulnerability components. Thus, rather than supersede composite theories, 

weakest link models add explanatory value to the theories from which they are ultimately 

derived.

Figure 1 shows a conceptual diagram of the weakest link model. In this example, internality 

is the most negative domain, and is thus used for the score for this individual’s weakest link. 

For other individuals, other vulnerabilities (e.g., stability, burdensomeness, etc.) might be the 

weakest link. A test of the hopelessness theory would sum all of the HT variables, which 

would create an additive composite score that would then interact with stress to predict 

suicidal ideation. The weakest link approach stands in contrast to a standard test of the 

hopelessness theory that would sum all of the HT variables, which would create an additive 

composite that would interact with stress to predict suicidal ideation. The weakest link 

approach also stands in contrast to a standard test of IPTS, which would multiply the two 

IPTS variables to create a multiplicative interaction term that would be used to predict 
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suicidal ideation (NB: stress is not involved in the interaction term for IPTS). Figures more 

fully demonstrating the hopelessness theory (Abramson, Metalsky, & Alloy, 1989, p. 360, 

figure 1) and interpersonal-psychological theory (Van Orden, et al., 2010, p. 576, figure 1) 

are available elsewhere.

Hopelessness Theory

The original formulation of the hopelessness theory comes from the theory of learned 

helplessness (Abramson, Seligman, & Teasdale, 1978). According to this theory, individuals 

who make internal, stable, and global attributions for negative events and expect continued 

helplessness in the future are at risk for the development of depression. The hopelessness 

theory of depression (HT; Abramson, Metalsky, & Alloy, 1989) reformulated the 

helplessness model by deemphasizing the role of internal attributions, and focusing on the 

role of three depressogenic inferential styles about the causes, consequences, and self-

implications of events: 1) global and 2) stable attributions for negative events, as well as 3) 

the expectation of negative future consequences and negative implications for the self. The 

tendency to make such negative inferences (i.e., an individual’s negative inferential style) is 

posited to induce hopelessness when individuals experience stressful life events, which then 

leads to the development of both depression (Alloy et al., 2000) and suicidal ideation 

(Abramson et al., 1998; Joiner & Rudd, 1995).

Although the majority of research testing HT in depression, and all of the research testing 

HT in suicide, has examined negative inferential style as a composite score that confers risk 

for depression and suicide, Abela and Sarin (2002) noted that such research has yielded 

mixed support for the theory. According to Abela and Sarin, a “weakest link” 

conceptualization of HT could account for the mixed findings. In the weakest link theory, 

vulnerability to depression in the face of stress is not conferred by the composite of all 

depressogenic inferential styles, but rather by the weakest or most depressogenic component 

of all depressogenic inferential styles. Support for this theory has generally been strong in a 

variety of samples including college students (Stone, Gibb, & Coles, 2009) and adolescents 

(Abela, McGirr, & Skitch, 2007; Stange, Alloy, Flynn, & Abramson, 2013), as well as in 

studies using a variety of methodologies, including multi-wave longitudinal (Abela et al., 

2006) and daily diary (Abela et al., 2007) designs. Interestingly, although there have been 

weakest link modifications to HT in depression, research on HT in suicide has yet to evolve 

beyond examining “composite only” models. In the present study, we fill this gap by testing 

cognitive vulnerability to suicide within a weakest link framework.

Interpersonal psychological theory

The interpersonal psychological theory of suicide (IPTS; Joiner, 2005; Joiner et al., 2009) 

posits that completed suicide is the result of two factors: the desire to die (i.e., suicidal 

ideation) and the acquired capability to die. The desire and capability for suicide exist and 

are often studied independently. As the current study is concerned with the development of 

suicidal ideation, we focus only on the desire to die by suicide. Within IPTS, the desire to 

die by suicide is the byproduct of two component beliefs: 1) that one is a burden to others 

(i.e., perceived burdensomeness), and 2) that one does not belong to a social group (i.e., 
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thwarted belongingness). These IPTS variables are frequently (but not exclusively, c.f. 

Conner, Britton, Sworts, & Joiner, 2007) examined as a synergistic composite whereby 

perceived burdensomeness and thwarted belongingness interact with one another to predict 

suicidal ideation. Support for this model has been found in several large samples of college 

students (Joiner et al., 2009; Van Orden, Witte, Gordon, Bender, & Joiner, 2008). Like 

research on HT, there are also inconsistencies in support for IPTS. Indeed, although there are 

many studies that support IPTS, several studies fail to replicate the burdensomeness x 

belongingness interaction that is essential in IPTS (e.g., Bryan, Morrow, Anestis, & Joiner, 

2010; Christensen, Batterham, Soubelet, & Mackinnon, 2013). Thus, it might also be that 

like HT, a weakest link framework could explain the inconsistent results of IPTS. Although 

not typically tested in interaction with stress, IPTS is compatible with a diathesis-stress 

framework (Van Orden et al. 2010). Although stress predicts suicide attempts and ideation 

(e.g., Bagge, Glenn, & Lee, 2013; Joiner & Rudd, 1995), not everyone who encounters 

stress experiences suicidal ideation or attempts. Thus, IPTS vulnerabilities could indicate 

which individuals are more likely to experience suicidal ideation following stress. This is 

especially true if the events lead someone to believe they are a burden to others or do not 

belong to a social group.

Hopelessness, interpersonal psychological, and weakest link theories

Although the original weakest link studies examined the weakest link within HT (e.g., Abela 

& Sarin, 2002), risk factors often do not operate in isolation. Therefore, recent research on 

depression has begun to expand the conceptualization of vulnerabilities to consider weakest 

links across multiple risk factors and theories (e.g., Abela & Hankin, 2008; Abela & 

Scheffler, 2008; Morris, Ciesla, & Garber, 2008; Reilly, Ciesla, Felton, Weitlauf, & 

Anderson, 2012). For example, it might not be apparent that an individual is vulnerable to 

suicide when examining their weakest link only among the HT variables if their true weakest 

link is within the IPTS variables (and vice versa). Thus, a more comprehensive test of the 

weakest link theory should involve the integration of as many potential weak “links” as 

possible. To that end, we included both HT and IPTS variables to test the weakest link 

hypothesis for suicidal ideation.

IPTS and HT, although often examined independently, may be compatible. Negative 

inferential style is a distal, stable risk factor that exists – and likely develops – in 

adolescence (Gibb & Alloy, 2006) and predicts the onset of major depressive disorder (Alloy 

et al., 2006). Perceived burdensomeness and thwarted belongingness are proposed as 

proximal causes of suicidal ideation (Van Orden et al., 2010) and are predicted by 

depression (Kleiman, Liu, & Riskind, 2014) and negative inferential style (Kleiman, Law, & 

Anestis, in press). Thus, it might be considered in an etiological chain of suicidal ideation, 

that negative inferential style precedes perceived burdensomeness and thwarted 

belongingness (and this relationship is possibly mediated by depression or hopelessness). If 

this is true, then a weakest link model that includes both HT and IPTS might provide an 

index of both distal and proximal risk for suicidal ideation. Further, it could be that those 

whose weakest links come from the IPTS variables are at more proximal risk for suicidal 

ideation than those whose weakest links are any of the HT variables. Also, consistent with 

the idea that IPTS and HT variables might be compatible, perceived burdensomeness, 
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thwarted belongingness, and hopelessness (the by-product of negative inferential style) 

interacted to predict suicidal ideation in a group of older adults (Christensen et al., 2013), 

such that those highest on all three variables experienced the highest levels of suicidal 

ideation.

The present study

Whereas theories of depression have moved from examination of composite vulnerability 

scores to examination of weakest link models, the related research on suicide has not 

progressed to the study of weakest link models. Thus, the primary goal of the present study 

is to test a weakest link theory of suicidal ideation. We take an additional novel approach by 

including the vulnerability factors from two theories, HT and IPTS, within our weakest link 

conceptualization, accounting for possible co-existing pathways to suicidal ideation. We 

have two related hypotheses. First, we hypothesize that a “weakest link” conceptualization 

can be applied to the study of suicidal ideation. That is, following exposure to high levels of 

stress, those with a more severe weakest link will experience more suicidal ideation than 

those with a less severe weakest link. Second, we hypothesize that this weakest link 

conceptualization will be a better explanation of suicidal ideation than traditional HT or 

IPTS composite scores. Given the strong overlap between depression and suicidal ideation 

(Lewinsohn, Rhode, & Seeley, 1994), we conducted all analyses using depressive symptoms 

as a covariate.

We expand further upon the extant research by using a statistical methodology more 

appropriate to addressing our question. Existing attempts to compare the weakest link theory 

to traditional conceptualizations (as well as other conceptualizations that are not the focus of 

this manuscript such as flexibility or keystone conceptualizations) often involve entering 

predictors from each theory into the same regression equation1 (Haeffel, 2008; Reilly et al., 

2012). Such an approach is highly problematic because this involves entering duplicate or 

highly correlated predictors in the same model, resulting in high collinearity, and violating 

the assumptions of regression (e.g., Haeffel, 2008). The most appropriate analytical 

procedure to compare competing models is one that produces a model fit statistic that can be 

compared across models. Thus, in order to compare traditional and weakest link models and 

correct deficits in previous research, we utilized Bayesian analysis.

Method

Participants

Participants were 171 young adults2 (70% female) from a large, suburban university. 

Approximately 46% identified as Caucasian, 16% identified as Asian, 15% identified as 

1.We note that in a test of the weakest link theory of depression in adolescents, Calvete, Villardón, and Estévez (2008) used structural 
equation modeling, which can produce model fit statistics that are comparable across models (e.g., AIC, BIC). However, Calvete et al. 
(2008) did not report these indices. They did include a lesser-used fit index, the Standardized Root Mean Residual, but used these 
values to assess absolute, rather than relative, fit. Moreover, had they used SRMR to compare relative fit across models, it may have 
actually challenged the weakest link theory. The SRMR for a model testing the self implications component of HT was more desirable 
than that of the weakest link.
2.The sample of 171 was from a larger sample of 245 that only completed the first time point. We ran a series of one-way ANOVAs 
comparing the 171 participants who completed both time points to the 74 participants who completed only the first time point on all 
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African American, and the remainder self-identified with a different race. The age of 

participants ranged from 17 to 44 years old (M = 20.65 years, SD = 3.82). Parental consent 

was obtained for the three participants (1.8%) who were under 18.

We used various methods (e.g., specific wording on ads) to target those with increased 

suicidal ideation, as suicidal ideation is a relatively low base-rate occurrence in college 

students. As a result, some level of suicidal ideation (i.e., BSS > 0) was endorsed by 19.9% 

of the sample at Time 1 (T1), 15.7% of the sample at Time 2 (T2), and 26.8% at either T1 or 

T2. This is notably higher than cohort studies that found 12% of college students 

experienced suicidal ideation during college (Wilcox et al., 2010). Moreover, 14 participants 

(8%) reported on the demographics questionnaire that they had attempted suicide in the past, 

which is greater than the 6% lifetime prevalance rate estimates reported in epidemiological 

studies of college students (Arria et al., 2009).

Measures

Negative inferential style.—The Cognitive Style Questionnaire (CSQ; Haeffel et al., 

2008) is a measure of HT that asks participants to imagine experiencing 12 negative events 

(e.g., “An important romantic relationship you are involved in breaks up because the other 

person no longer wants a relationship with you”) and then write down a cause for these 

events. Participants rate the internality, stability, and globality of this cause as well as the self 

implications and future consequences of the event on a 1 (e.g., totally caused by other 

people) to 7 (e.g., totally caused by me) scale. The 12 event scores for each scale are 

averaged. Averaging the five component scales creates the overall HT composite. The 

possible range of all components and the composite is 1 through 7. In a review of over 30 

studies that utilized the CSQ, Haeffel et. al. (2008) report average composite scores ranging 

from 3.49 to 4.10 and internal consistencies ranging from .83 to .91. Alloy et al. (2000) 

report a one year test-retest reliability of .80.

Thwarted belongingness and perceived burdensomeness.—The Interpersonal 

Needs Questionnaire (INQ; Van Orden, Cukrowicz, Witte, & Joiner, 2012) is a 15-item 

measure of the variables associated with IPTS. Six items measure thwarted belongingness 

(e.g. “These days, I feel disconnected from other people”) and nine items measure perceived 

burdensomeness (e.g., “These days, I think I make things worse for the people in my life”). 

Items are rated on a 1 (not true at all) to 7 (very true) scale and averages are computed to 

create scale scores. The possible range of scores for each item is thus 1 through 7. The INQ 

demonstrates strong convergent validity with measures of related constructs, such as social 

support and loneliness (Van Orden et al., 2012). Kleiman, Liu, and Riskind (2014) found 

that both the burdensomeness and belongingness scales of the INQ had a test-retest 

reliability of .60 in undergraduates across a six-week period.

Stress.—Stressful events were assessed using a modified version of the Life Events 

Interview (LEI; Francis-Raniere, Alloy, & Abramson, 2006). In an interview format, 

participants were asked about the occurrence (yes/no), date of last occurrence, and number 

Time 1 study variables (i.e., CSQ subscales, INQ subscales, CESD, and BSS). There were no significant differences on Time 1 
variables between those who completed the study and those who did not (Ts range from 0.14 to 1,95, all p > .05).
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of times the event occurred over the past six weeks. Participants were reminded of the date 

six weeks prior at T1 as well as an anchor to help them remember this date (e.g., “this was 

around finals time,” “this was right before Thanksgiving break”). Utilizing an interview 

method such as the LEI encourages accurate recall of events compared to a checklist 

measure. Indeed, participants who completed the LEI prospectively correctly recalled 100% 

of the events they had listed in a daily diary (Alloy & Abramson, 1999). Our version of the 

LEI included 63 stressful events that might be relevant to our young adult sample, such as 

“significant fight or argument with boyfriend or girlfriend that led to a serious 

consequence”. Occurrence of stressful events was summed together such that higher scores 

equaled more stressful events over the six-week period. We conceptualized stress in the 

present study as moderate to severe stressors that occurred over the six weeks prior to T1. 

We did this because in line with other studies of diathesis-stress models (e.g., Abela & Sarin, 

2002), we wanted to capture stress that occurred over a sufficient period to activate a 

diathesis (e.g., negative cognitive style).

Suicidal ideation.—The Beck Suicide Scale (BSS; Beck & Steer, 1991) is a 21-item self-

report measure. Nineteen items assess current suicidal ideation and two items assess past 

suicidal behavior. As we were only concerned with suicidal ideation, we used the 19 suicidal 

ideation items. Each item of the BSS asks about topics such as a wish to die and 

expectations of making a suicide attempt. Each item has three choices scored 0 (less severe 

response) to 2 (most severe response). Responses are totaled to create a composite suicidal 

ideation score, thus the scores can range from 0 to 38. In a sample of college students, Van 

Orden et al. (2010) found that the average score on the BSS was 1.50. Self-report measures 

of suicidal ideation, such as the BSS, are found to have high agreement with clinician-

administered interviews. Indeed, Kaplan et al. (1994) found that interview and self report 

measures have at least 90% overlap on a variety of suicide constructs (e.g., suicidal ideation, 

attempts, etc.). They also found that participants tended to disclose current suicidal ideation 

more easily on self-report measures, possibly because there is less stigma and 

embarrassment when using a self-report measure. In line with Kaplan et al.’s (1994) finding, 

scores from the BSS are found to have a correlation of .90 with scores on the Scale for 

Suicidal Ideation (SSI; Beck, Kovacs, & Weissman, 1979), a clinician administered 

interview version of the BSS (Beck, Steer, & Ranieri, 1988). Moreover, the BSS in 

particular has a strong relationship with clinician ratings of suicidal ideation and 

demonstrates acceptable test-retest reliability over time periods as short as one week (r = .

54; Beck, Steer, & Ranieri, 1988).

Depressive Symptoms.—The Center for Epidemiology Scale for Depression (CES-D; 

Radloff, 1977) is a 20-item self-report measure of depressive symptoms. Participants rate the 

frequency with which a variety of symptoms (e.g, “I felt lonely”) occurred over the past 

week on 0 (rarely) to 3 (most of the time) scale. Scores are summed to create an overall 

CES-D score that can range from 0 to 60. Radloff (1991) found strong internal consistency 

(α = .87) and an average score of 15.46 among college students. Hann, Winter, and Jacobsen 

(1999) found a test-retest reliability of .51 over a time period of 2.5 weeks.
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Procedure

Participants were assessed twice over approximately six weeks (M = 45.34 days, SD = 11.67 

days). At T1, participants completed a structured life events interview and then completed a 

computerized set of self-report measures on a tablet computer. This session lasted 

approximately 90 minutes. At T2, they again completed the structured life events interview 

and a shorter selection of measures on the tablet. This session lasted approximately half 

hour. Participants were compensated for their time with course credit. Stringent suicide risk 

assessment procedures supervised by a licensed clinical psychologist were used to ensure 

participant safety. No study sessions had to be discontinued due to imminent suicide risk.

Analytic strategy

We computed the weakest link scores according to the guidelines established by Abela’s 

previous work (Abela, Aydin, & Auerbach, 2006; Abela, McGirr & Skitch, 2007; Abela & 

Scheffler, 2008). We first standardized all possible component scores (i.e., subscales from 

CSQ and INQ) based on the sample distribution (i.e., created z-scores), which put all 

components on the same scale. Each participant’s weakest link was thus the highest score on 

any of the component scales. We computed the HT additive composite by summing the 

subscales of the CSQ. We computed the IPTS multiplicative composite by multiplying the 

two subscales of the INQ.

Using these scores, we then tested three competing models. Each model was a Bayesian 

regression analysis (see below) predicting T2 suicidal ideation with T1 suicidal ideation and 

T1 depressive symptoms as covariates. The first model tested HT as originally hypothesized: 

the main effects of stress (which was standardized; Aiken & West, 1991) and the CSQ 

composite score, as well as the interaction between the two, were entered in the regression 

equation. The second model tested IPTS as originally hypothesized: the main effects of 

perceived burdensomeness and thwarted belongingness, as well as the interaction between 

the two were entered in the regression equation. The third model tested a weakest link theory 

using both the HT and IPTS variables; the weakest link of all CSQ and INQ subscales, 

stress, and the interaction between the CSQ/INQ weakest link and stress were entered into 

the regression equation.

Although we report only the results of a model with all predictors entered simultaneously, 

we report model fit statistics separately for models with and without the interaction term. 

For example, in the model testing HT, we report fit statistics for a model with the covariates 

and main effects only (e.g., suicidal ideation, depressive symptoms, and the main effects of 

stress and CSQ) as well as the full model that also contains the interaction term (i.e., stress 

X CSQ). We did this to illustrate the interaction term’s relative contributions to model fit and 

variance accounted for (i.e., R2) in each model.

Bayesian analysis.—To examine our hypotheses, we used Bayesian regression analyses 

in Mplus version 7.11 (Muthén & Muthén, 2013). A key difference between Bayesian 

estimation and traditional “frequentist” estimation (e.g., maximum likelihood estimation) is 

that frequentist methods rely on the probability of the data fitting the model, whereas 

Bayesian estimation relies on the probability of the model fitting the data. As noted earlier, a 
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major advantage of using Bayesian analyses in the present study is that it allows a 

comparison of models that avoids problems of multi-collinearity. Model fit is assessed using 

the deviance information criterion (DIC). The DIC values are similar to other “information 

criterion” variables (e.g., AIC, BIC) and indicate how well a model fits the data. DIC values 

are used to compare models to each other and lower DIC values indicate better fitting 

models. The general rule of thumb is that DIC values that differ by more than 10 represent 

models that are appreciably different. Another advantage of using Bayesian estimation 

relevant to the present study is that assumptions of normality from maximum likelihood 

regression do not apply to Bayesian statistics. Thus, the semi-continuous nature of T2 BSS 

suicidal ideation scores is not problematic to this estimation technique (Yuan & MacKinnon, 

2009). Bayesian analyses are generally interpreted the same way as maximum likelihood 

regression. Beta weights and 95% confidence intervals (also called credibility or probability 

intervals) are produced. A 95% confidence interval that does not include zero is considered 

significant at p < .05.

There are several other important factors in conducting Bayesian analysis that should be 

discussed. Bayesian analysis estimates a posterior distribution from the observed variables in 

successive iterations based on the prior iterations, using Markov-Chain Monte Carlo 

estimation. An analysis is successful when it converges, that is, when the most recent 

estimate in the chain is very similar to the previous estimate. Convergence is assessed in 

Mplus by using the potential scale reduction (PSR) factor, where acceptable values are close 

to 1.00. The default settings in Mplus are to analyze two chains simultaneously using 100 

iterations (or “links” in the chain). Then, according to Muthén (2010), we conducted the 

analyses again using 1000 iterations to see if there was any noticeable impact to the PSR. 

There was no noticeable difference between the analysis with 100 and 1000 iterations, and 

thus we report only the results using 100 iterations. One final set of model fit statistics is the 

posterior predictive chi-square 95% confidence interval and p value. These set of values are 

essentially a chi-square test of the difference between the observed and replicated (i.e., 

predicted) values. A model with good predictive values has a posterior predictive confidence 

interval that is nearly symmetrical around zero, with a negative lower interval and a p value 

that is near .50.

Results

Preliminary analyses

In the present study, all of the measures had acceptable internal consistency. The internality 

(α = .74), stability (α = .90), globality (α = .92), future consequences (α = .91) and self 

implications (α = .93) subscales of the CSQ all had acceptable to excellent internal 

consistency, as did the overall CSQ composite (α = .97). Both the perceived 

burdensomeness (α = .95) and thwarted belongingness (α = .90) subscales of the INQ 

demonstrated excellent internal consistency. The BSS demonstrated acceptable internal 

consistency at both time points (α = .74 and .87, respectively) and the CES-D had excellent 

internal consistency (α = .91).

Means, standard deviations, and intercorrelations of the study variables are shown in Table 

1. All of the HT and IPTS components, the HT composite score, weakest link, and suicidal 
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ideation at both time points were positively intercorrelated among each other. The only 

exception was the self-implications component, which was not correlated with T2 suicidal 

ideation. Stress only was correlated with thwarted belongingness, perceived 

burdensomeness, and weakest link. The frequency of weakest links was distributed as 

follows: internality (23.4%), stability (7.6%), globality (11.1%), consequences (9.4%), self 

(17.5%), thwarted belongingness (17%), and perceived burdensomeness (14%).

We conducted analyses to determine whether participants who endorsed suicidal ideation at 

T2 (i.e., BSS scores > 0) differed significantly on any of the demographic variables from 

those who did not endorse any suicidal ideation at T2 (i.e., BSS scores = 0). No differences 

were found for age, (t[169] = 0.61, p = .542), gender (χ2 [df=1] = 1.16, p = .281), or race (χ2 

[df=6] = 4.69, p = .584). Thus, these demographic variables were not included in any further 

analyses. We also conducted a series of t-tests to determine whether participants who 

endorsed suicidal ideation at T2 (i.e., BSS scores > 0) differed significantly on any of the T1 

variables from those who did not endorse any suicidal ideation at T2 (i.e., BSS scores = 0). 

These results are displayed in Table 2. As would be expected, those who endorsed suicidal 

ideation at T2 scored significantly higher on all study variables from those who did not 

endorse suicidal ideation at T2.

Hopelessness Theory

The first section of Table 3 shows the results of the regression analysis replicating HT. Only 

the main effect of T1 suicidal ideation was a significant predictor of T2 suicidal ideation. As 

the interaction between negative inferential style and stress was not a significant predictor of 

T2 suicidal ideation, we can conclude that our data fail to support HT. We note that these 

findings are not problematic for our hypotheses as the weakest link theory explicitly predicts 

inconsistent support for HT and has not been evaluated to date in predicting suicidal 

ideation.

Interpersonal Psychological Theory

The second section of Table 3 shows the results of the regression analyses replicating IPTS. 

The model successfully converged. Time 1 (T1) suicidal ideation was the only significant 

predictor of T2 suicidal ideation in the first step, which accounted for approximately 52% of 

the variance in T2 suicidal ideation. The interaction between perceived burdensomeness and 

thwarted belongingness significantly accounted for an additional 2% of the variance in T2 

suicidal ideation in the second step. Given the significant interaction effect, we plotted and 

probed the interaction to better understand its effects. Figure 2 shows the relationship 

between perceived burdensomeness and T2 suicidal ideation as a function of high vs. low (+/

− 1 SD) levels of thwarted belongingness. As can be seen from the figure, our data replicate 

the original IPTS findings. The relationship between perceived burdensomeness and T2 

suicidal ideation was positive at high levels of thwarted belongingness and negative at low 

levels of thwarted belongingness.

Weakest link theory with HT and IPTS variables

The third section of Table 3 shows the results of the regression analysis testing the weakest 

link theory using both HT and IPTS. The model successfully converged. T1 suicidal ideation 
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was the only significant predictor of T2 suicidal ideation in the first step, which accounted 

for approximately 49% of the variance in T2 suicidal ideation. The weakest link X stress 

interaction significantly accounted for an additional 4% of the variance in T2 suicidal 

ideation in the second step. Given the significant interaction effect, we plotted and probed 

the interaction to better understand its effects. Figure 3 shows the plot of the relationship 

between weakest link and T2 suicidal ideation as a function of high vs. low (+/− 1 SD) 

levels of stress. As can be seen from the figure, the pattern of results supports the weakest 

link theory. The relationship between weakest link and T2 suicidal ideation was positive at 

high levels of stress. Consistent with the idea that a vulnerability (i.e., weakest link) is only 

related to negative outcomes when activated by stress, the relationship between weakest link 

and T2 suicidal ideation was not significant at low levels of stress.

Summary and comparison of findings

Of the three analyses, two produced significant interactions: 1) the test of IPTS and 2) the 

test of weakest link theory using both HT and IPTS variables. When comparing the models, 

in which lower DIC equals better fit, the DIC for the HT + IPTS weakest link model (DIC = 

796.94) was lower than the DIC for the IPTS model (DIC = 829.67). Using the general rule 

of thumb that models with DIC differences of at least 10 indicate meaningful differences, we 

can conclude that in a direct comparison of models, the IPTS + HT weakest link theory fits 

our data better than the IPTS theory. Although the DIC for the model testing HT only was 

the lowest of all models, when examining the relative contribution to variance accounted for 

(i.e., the model R2) of the interaction over the main effects in this model, it is clear that the 

majority of the predictive ability of this model came from the main effect of T1 suicidal 

ideation on T2 suicidal ideation. We would expect a large predictive contribution given the 

stability of suicidal ideation over time. Indeed, we included T1 suicidal ideation to create a 

more stringent test of our hypothesis and we were primarily concerned with factors that 

predicted T2 suicidal ideation above and beyond T1 suicidal ideation. By using this 

criterion, support for the weakest link model is enhanced because the weakest link X stress 

interaction offers some incremental utility in predicting T2 suicidal ideation above T1 

suicidal ideation.

Discussion

The goal of the present study was to test an application of a weakest link conceptualization 

of vulnerability to suicidal ideation. Although the weakest link approach was initially 

proposed for depression, the present study is the first to our knowledge to apply such an 

approach to suicide. A novel addition to previous tests of the theory was that we included 

“weakest links” from two well-known cognitive vulnerability theories of suicidal ideation: 

the hopelessness theory (HT) and the interpersonal psychological theory (IPTS). Using 

Bayesian regression analysis, we tested three models and found support for two of them. Our 

data supported the model that tested the IPTS as originally hypothesized and the model that 

tested the weakest link theory using both IPTS and HT variables. In support of our 

hypothesis, when comparing these two models, the weakest link model using IPTS and HT 

variables fit the data better than the IPTS model. Additionally, both models predicted 

suicidal ideation above and beyond depressive symptoms, further suggesting that the 
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weakest link conceptualization of vulnerability exists beyond the scope of severity of 

depressive symptoms.

We did not find support for the test of HT as originally hypothesized (i.e., CSQ composite 

score X stress interaction). There are several reasons why this might have occurred. First, in 

line with previous studies on weakest link theories of depression (e.g., Abela, et al., 2009; 

Abela & Sarin, 2002), the use of a composite score may obscure an individual’s true level of 

vulnerability if their “weakest link” is far weaker than other vulnerability components. For 

example, if person A had scores of 2, 3, and 4 on three vulnerability components, their 

additive score would be 9 and their weakest link would be 4. If person B had scores of 1, 2, 

and 5, their additive score would be 8 and their weakest link 5. HT would predict that under 

the same level of stressors, person A would be at higher risk than person B. The weakest link 

theory would predict that person B would be at higher risk. The weakest link theory might 

best detect such subtle differences in vulnerability to accurately predict who is at risk and 

who is not. Another reason is that we assessed a variety of stressors, but as Joiner and Rudd 

(1995) found, negative inferential style for interpersonal stress (i.e., items on the CSQ 

corresponding to interpersonal scenarios) interacts only with interpersonal stress to predict 

changes in suicidal ideation. Thus, it might be that the type of stressors assessed affected 

whether or not a negative inferential style was activated. Future studies that examine the 

effects of different events on cognitive vulnerability are needed. Regardless of the reason for 

the lack of significant findings, the non-significant findings themselves are not necessarily 

problematic as the initial conceptualization of the weakest link theory was in response to 

inconsistent support for HT. Thus, this finding only further supports the importance of 

weakest link approaches.

It is important to note that although the data fit the weakest link model best from a strict 

significance testing approach, the actual differences between models are not necessarily as 

clear cut. This is especially true when examining differences between the HT and weakest 

link models. The weakest link model explains 3% more variance and has a slightly more 

preferable model fit than the HT model. However, the HT model had the smallest DIC value 

and the vulnerability x stress interaction had a p value that was trending toward significance 

(p = .067) and this could be due to our sample size. This would suggest that the difference 

between the two models is relatively small. It also should be noted, however, that previous 

theoretical and empirical examinations of weakest link models suggest that differences 

between weakest link and traditional conceptualizations should be small. Weakest link 

models are designed to supplement – not replace – traditional models by explaining 

individual differences in vulnerability. Indeed, previous studies find high overlap between 

traditional and weakest link HT conceptualizations among college students (e.g., .93, 

Haeffel, 2008) and thus, we might expect only small differences between constructs with 

high overlap. Given the substantial burden of suicide among young adults, even small 

improvements to existing models of suicidal ideation has the potential to reduce the 

suffering and societal burden associated with suicide.

Despite the limitations regarding differences between models, the strongest implication from 

our findings is that weakest link conceptualizations from depression also can apply to the 

study of suicidal ideation. Weakest link approaches are particularly valuable as they move 

Kleiman et al. Page 12

Behav Ther. Author manuscript; available in PMC 2019 July 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



from a nomothetic approach that might overlook important unique features of an 

individual’s vulnerability to an idiographic approach where individuals at risk for suicidal 

ideation have unique configurations of vulnerability. Our findings imply that research on 

other forms of psychopathology, such as anxiety or disordered eating, might also benefit 

from weakest link conceptualizations. Our findings also suggest that there is merit in 

examining multiple theories of suicide risk together. Indeed, the model that fit the data best 

was the model that integrated both IPTS and HT vulnerabilities. Including vulnerabilities 

from only one theory may have caused erroneous conclusions to be drawn and the broader 

picture of suicide risk to be missed. The integration of multiple compatible theories of 

suicide risk and prevention is also compatible with the recent push towards transdiagnostic 

models of psychopathology (e.g., Nolen-Hoeksema & Watkins, 2011), which may have 

implications for better prevention and intervention programs targeting individuals vulnerable 

to suicide. For example Silverman and Maris (1995) explicitly discuss the targeting an 

individual’s weakest link as the first course of a suicide intervention. Additional research is 

also needed that explores the role of factors from other theories of suicide risk outside of HT 

and IPTS in a weakest link framework. For example, Abela and Scheffler (2008) combine 

HT variables and rumination in a weakest link framework to predict depression symptoms. 

Given that rumination is also associated with risk for sucidal ideation (Smith, Alloy, & 

Abramson, 2006), future conceptualizations of weakest links of risk for suicidal ideation 

might include rumination.

Some discussion of episodic and chronic stressors is warranted. Whereas some stressful 

events might be isolated episodic occurrences, other stressors might be more chronic. 

Indeed, some individuals—such as those who have a negative inferential style (Hamilton et 

al., 2013; Safford, Alloy, Abramson & Crossfield, 2007) not only experience more stress, 

but actively generate future stressors (see Liu & Alloy, 2010). Given that episodic stressors 

tend to remit, individuals experiencing episodic stress might experience less of an effect of 

their weakest link on suicidal ideation because their stress levels vacillate over time whereas 

for others, the stress is chronically high. This effect is obscured, however, in light of research 

that finds episodic stressors can lead to other, related episodic stressors (Dohrewend, Link, 

Kern, Shrout, & Markowitz, 1990). For example, failing a test could lead an individual to 

believe they must prioritize their academic work, thus leading them to ending a romantic 

relationship.

The present study has several limitations that should be acknowledged. We used a relatively 

small sample of undergraduate students. This was an especially important issue for statistical 

power given that we observed relatively small effects, especially in the HT model. Thus, 

replication in larger samples is needed. Although the use of recruiting strategies to increase 

the base rate of individuals with suicidal ideation led to a rate of suicidal ideation greater 

than would be expected in undergraduate samples, we still had a relatively low base rate of 

suicidal ideation, especially compared to clinical samples. The use of a statistical technique 

appropriate for such skewed data helped in part to correct these limitations. Given the use of 

an undergraduate sample, these results suggest that screening for suicidal ideation using 

measures of both HT and IPTS is warranted. The implications for individuals in clinical 

settings are not entirely clear, however, and replication is needed in clinical samples (e.g., 

those with previous suicide attempts or relevant psychiatric disorders). We also evaluated 
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suicidal ideation but not suicide attempts, so whether our findings will generalize to suicidal 

behavior is unknown. However, given that suicidal ideation is predictive of suicide attempts 

(Lewinsohn, Rohde, & Seeley, 1994), understanding which individuals are likely to 

experience suicidal ideation has important implications for preventing suicide. Another 

limitation was the use of self-report measures of suicidal ideation. Future studies could 

benefit from clinician-administered interviews of suicidality. A final limitation is that 

although we measured depression symptoms, we did not assess psychiatric diagnoses that 

might confer risk for suicidal ideation, such as major depressive disorder or bipolar disorder. 

Strengths of the study include the use of advanced statistical analyses, longitudinal data, and 

an interview measure of life events.

In summary, in the present study we found that a weakest link conceptualization of cognitive 

vulnerability can be applied to the study of suicide. Although the differences between 

models were small, the data best fit a model using a weakest link conceptualization of 

components from two theories of suicide: HT and IPTS. The strongest research implication 

for future investigation is that examination of pathways to suicidal ideation from multiple 

theories of suicide provides a better explanation than each theory does alone. Beyond the 

research implications, our findings imply clinically that among suicidal individuals, 

addressing the most severe vulnerability present first, rather than all vulnerabilities together, 

might prove to be the most effective intervention. Clinicians might consider administering 

the CSQ and IPTS to determine a patient’s weakest link, and thus, their level of current risk 

for suicidal ideation, as well as to understand the most beneficial vulnerability to modify.
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Figure 1. 
Graphical depiction of weakest link model
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Figure 2. 
Plot of the test of IPTS: Perceived burdensomeness and thwarted belongingness predicting 

Time 2 suicidal ideation

Note. Y axis is Time 2 suicidal ideation controlling for Time 1 suicidal ideation, thus a 

negative value indicates a decrease in suicidal ideation from Time 1 to Time 2.
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Figure 3. 
Plot of the interaction of the weakest link from HT and IPTS variables and stress predicting 

Time 2 suicidal ideation

Note. Y axis is Time 2 suicidal ideation controlling for Time 1 suicidal ideation, thus a 

negative value indicates a decrease in suicidal ideation from Time 1 to Time 2.
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