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Abstract

Introduction: Interpersonal hopelessness (IH), as outlined in the Interpersonal Theory of 

Suicide, is theorized to include two correlated, distinct constructs: hopelessness about one’s 

thwarted belongingness (IH-TB) and about perceived burdensomeness on others (IH-PB). Few 

studies have explored IH, and none have explored its temporal stability or prospective prediction 

of suicidal desire.

Methods: Undergraduates (N = 43) selectively recruited for past-2-week suicidal ideation 

completed five ecological momentary assessment surveys per day for 10-days. Intraclass 

correlations, root mean square of successive differences, and multilevel models were used to 

examine the data and test relationships among predictor variables.

Results: IH-TB and IH-PB demonstrated greater temporal stability than general hopelessness. 

IH-TB, IH-PB, and their interaction were significant predictors of suicidal desire concurrently and 

prospectively. IH-PB was no longer significantly predictive of suicidal desire when adjusting for 

general hopelessness. Post-hoc models showed that suicidal desire was not predictive of IH-TB, 

IH-PB, or their interaction suggesting the relationship is not recursive.

Conclusion: Results showed that interventions aimed at decreasing one’s hopelessness specific 

to TB and PB may be beneficial for decreasing suicidal desire. Future research should seek 

to replicate these results in larger and more diverse samples and consider the use of shorter 

ambulatory assessment intervals.
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INTRODUCTION

In 2020, more than 12 million U.S. adults reported that they had thought “seriously” 

about trying to kill themselves during the previous 12 months (serious thoughts of suicide; 

SAMHSA, 2021). Among adults, the percentage of individuals with serious thoughts of 

suicide was highest among those aged 18–25 (SAMHSA, 2021), an age span that overlaps 

with most individuals enrolled in college (Hansen, 2021). In fact, about one in four college 

students report having experienced suicidal ideation (SI) in their life (Mortier et al., 2018). 

Of those with a history of SI, over 65% report having SI in the past year (Mortier et al., 

2018). Scholars argue that understanding the nature of SI and how it can be reduced is 

essential for reducing risk for suicide (Jobes & Joiner, 2019).

The interpersonal theory of suicide (ITS) proposes that suicidal desire can be caused by 

the simultaneous presence of two interpersonal constructs: thwarted belongingness (TB) and 

perceived burdensomeness (PB; Van Orden et al., 2010). TB is conceptualized as feelings of 

social isolation and a lack of reciprocated social caring, while PB includes intense feelings 

of self-hate and a belief that one burdens the lives of others or communities (Van Orden 

et al., 2010). For suicidal desire to develop, there must be a simultaneous presence of both 

TB and PB, as well as hopelessness about future changes in these interpersonal constructs 

(Van Orden et al., 2010). This hopelessness about TB and PB changing has been termed 

interpersonal hopelessness (IH; Tucker et al., 2018).

Preliminary evidence supports the hypothesized role of IH within the ITS. A study of 

undergraduate students found that high general hopelessness (e.g., a general belief of 

negative future outcomes) intensified the relationship between SI/suicide planning/suicidal 

urges and the interaction between TB and PB (Hagan et al., 2015). Despite this finding, there 

is also evidence to suggest general hopelessness may in fact not moderate the relationship 

between the interaction of TB and PB, and SI. In a study of German psychiatric inpatients, 

general hopelessness did not moderate the relationships between either TB or PB, and SI 

(Forkmann et al., 2021). Similarly, Roeder and Cole (2019) found that general hopelessness, 

PB, and TB predict SI frequency when examined separately. However, none were uniquely 

predictive of SI frequency when examined simultaneously in the same model (Roeder & 

Cole, 2019).

One potential explanation for these conflicting findings could be the use of a general 

measure of hopelessness. In a review and meta-analysis of the ITS, Chu et al. (2017) 

outlined the need for a measure of hopelessness specific to the interpersonal constructs 

defined in the ITS. To fill this gap in the literature, Tucker et al. (2018) created a measure 

of IH, or hopelessness specific to perceptions of TB, and PB. To test the measure, college-

student participants (n = 173) recruited for a history of SI were asked to complete an online 

questionnaire assessing IH and suicidal thoughts and behaviors. It was found that IH was 

positively correlated with TB (r = 0.56), PB (r = 0.75), SI severity (r = 0.46), and suicide risk 

(r = 0.44; e.g., a measure of recent suicidal thinking, historical suicidal behaviors, and belief 

in a future suicide attempt). Additionally, the three-way interaction between IH, TB, and PB 

predicted both SI severity and suicide risk, while general hopelessness did not interact with 

TB and PB to predict SI or suicide risk. Although the cross-sectional study design limits the 
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ability to infer temporal or causal relationships between study variables, these findings align 

with the ITS hypothesis that IH is closely related to the experience of active suicidal desire 

(Van Orden et al., 2010).

The continued need for more research on IH was highlighted by Joiner et al.’s (2021) 

review of the state of the ITS literature. No research has tested the IHxTBxPB interaction 

proposed in the ITS (Joiner et al., 2021) other than that of Tucker et al. (2018). Additionally, 

the factor structure of the Interpersonal Hopelessness Scale (IHS; Tucker et al., 2018) has 

received further psychometric scrutiny. Recent research by Mitchell et al. (2023) suggests a 

superior two-factor solution for the IHS compared to the original one-factor solution found 

in Tucker et al. (2018). The two-factor solution appears to reflect that hopelessness regarding 

TB and PB are highly correlated yet separate constructs (Mitchell et al., 2023). These can 

be conceptualized as hopeless perceptions of burdensomeness (IH-PB) and hopeless beliefs 

that one lacks a sense of belonging (IH-TB). Further, Mitchell et al. (2023) explored the 

correlations of TB and PB as measured by the INQ-15 and IH-TB and IH-PB as measured 

by the IHS. It was found that TB and IH-TB were correlated at r = 0.54, while PB and 

IH-PB were correlated at r = 0.79. While the variables are highly correlated, they do not 

appear to be redundant. Therefore, it is important to explore both domains of IH, a line of 

research previously unexplored.

Ecological momentary assessment (EMA) is increasingly being used in suicide research to 

explore the dynamic versus static nature of factors, such as IH, that relate to vulnerability 

for suicide. EMA allows for frequent assessment and monitoring of suicidal thoughts and 

behaviors as they occur in real-time (Kleiman & Nock, 2018). Prior research has shown that 

common risk factors for SI, such as general hopelessness, perceived burdensomeness, and 

loneliness, vary considerably over the course of the day (Hallensleben et al., 2019; Kleiman 

et al., 2017). While general hopelessness can fluctuate in the span of hours (Kleiman et al., 

2017), it is unclear whether the domains of IH follow a similar pattern or remain stable over 

time. Therefore, the temporal dynamics of IH require further exploration.

The current investigation studied the temporal dynamics of IH and its prospective 

relationship with suicidal desire. Given the dynamic nature of general hopelessness and SI 

severity (Kleiman et al., 2017) and the strong correlations between general hopelessness 

and IH (r = 0.72, Tucker et al., 2018; r = 0.47 and 0.52, Mitchell et al., 2023), we 

hypothesized that both IH-TB and IH-PB will vary considerably over the course of the day. 

We hypothesized that IH-TB and IH-PB would follow similar variability patterns to general 

hopelessness given few psychosocial predictors of SI severity demonstrate stable patterns 

(Kleiman et al., 2017). Additionally, based on findings that show correlations between active 

SI and both general hopelessness (Kleiman et al., 2017) and IH (Tucker et al., 2018), we 

hypothesized that higher IH-TB and IH-PB would be concurrently and prospectively related 

to increased suicidal desire. We also hypothesized that IH-TB and IH-PB would better 

predict suicidal desire both concurrently and prospectively than general hopelessness, given 

the results of Tucker et al. (2018) that demonstrated a stronger relationship between SI and 

IH compared to general hopelessness. Finally, although Mitchell et al. (2023) demonstrated 

IH-TB and IH-PB were correlated but separate constructs, they did not test the interaction 

between these constructs in its ability to predict active suicidal desire as hypothesized 
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by the ITS (Van Orden et al., 2010). Therefore, it was hypothesized that the interaction 

of IH-TBxIH-PB would concurrently and prospectively predict suicidal desire above and 

beyond the main effects and general hopelessness.

METHODS

Participants

Undergraduate participants (N = 52) were recruited from a large southeastern university in 

the United States. Students participating in research for credit in their psychology courses 

were recruited using an online research participation system. Participants endorsing past-2-

week SI (as measured by the Depressive Symptom Index-Suicidality Subscale [DSI-SS; 

Joiner Jr et al., 2002]) were recruited through screening completed at the beginning of 

each semester. Enrollment occurred during three consecutive semesters. While the initial 

screening was completed at the beginning of each semester, participants could elect to enroll 

at any point throughout the semester. Therefore, self-reported SI scores could have changed 

between the initial screening and study participation. In the current analysis, six participants 

were omitted from the final analysis for not endorsing SI in the 2 weeks prior to study 

participation. An additional three participants were removed for only completing one EMA 

assessment. The final analyses included N = 43 participants. Most participants were White 

(N = 27, 62.79%) and identified as cisgender women (N = 30, 69.77%). See Table 1 for 

complete participant demographics information. Participants who completed the study were 

compensated up to $35 and awarded up to six course credits based on the percentage of 

survey prompts completed.

Procedures

All procedures were approved by the University Institutional Review Board. Below, we 

describe the procedures for the various phases of the current study.

Baseline phase—Eligible participants were directed to a university research participation 

system where they could opt to sign up to participate in the study. Participants met with a 

research assistant via a video conferencing platform (Zoom) to provide informed consent, 

and they were informed of study procedures. After consenting, participants completed an 

online baseline survey through the online survey platform, Qualtrics. Immediately following 

the completion of the baseline survey, participants downloaded the PIEL EMA application 

(Jessup et al., 2012) on their smartphones. Participants were instructed to open a practice 

survey, and the research assistant guided the participant on how to use the application to 

answer daily survey prompts. Participants were informed that their responses would not be 

monitored throughout the duration of the study. All study participants were provided with 

local and national mental health resources (e.g., Suicide Prevention Lifeline) should the need 

for them arise. Participants were also guided through downloading and setting up the Virtual 

Hope Box mobile application as an additional resource if they experienced suicide-related 

distress (Moscardini et al., 2023).

EMA phase—Participants were prompted to respond to brief surveys (34 questions, 3–5 

min per survey) five times per day for 10 days using the PIEL application. Participants 
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received a notification on their smartphone to complete a survey at a random time during 

3-h time blocks (e.g., 9 am–12 pm), five times per day between 9 am and 11:59 pm. 

Previous suicide-related EMA research has used a comparable number of pseudorandom 

surveys (e.g., four daily surveys in Kleiman et al., 2017) that varied from 2-h delays 

(Stenzel et al., 2020) to 4-to-8-h delays (Kleiman et al., 2017). After receiving a survey 

notification, participants had 60 min to begin a survey before it expired. Once a survey 

was started, participants had up to 30 min to complete it. The surveys included questions 

regarding suicidal desire, IH-TB, IH-PB, and general hopelessness. Emails were sent to 

study participants every other day during the EMA phase with reminders to complete the 

survey prompts, information on who to contact in the event of a problem, and a reminder of 

their study completion appointment.

Interpersonal hopelessness about thwarted belongingness and perceived 
burdensomeness: Self-reported IH-TB and IH-PB were measured using two questions from 

the Interpersonal Hopelessness Scale (IHS; Tucker et al., 2018), a questionnaire designed 

to assess hopelessness specific to the constructs of TB and PB outlined within the ITS. 

The subscales of the IHS have demonstrated excellent internal consistency (Mitchell et al., 

2023), and item content was derived from the Interpersonal Needs Questionnaire (INQ; i.e., 

an assessment of TB and PB; Van Orden et al., 2012) and the Beck Hopelessness Scale 

(BHS: Beck et al., 1974), both of which have been previously validated. A question from 

the IH-TB subscale of the IHS, “I expect that people will never care about me,” was used 

to measure IH-TB in the current study, and a question from the IH-PB subscale of the IHS, 

“I believe I will always fail the people in my life,” was used to measure IH-PB (Tucker 

et al., 2018). The decision to use these items instead of others on the subscale was based 

on construct representativeness and factor loading strength from the finding demonstrated 

in Mitchell et al. (2023). Participants responded to statements using a continuous visual 

analogue slider scale that recorded responses up to two decimal places with anchors of zero 

(not at all) and one (completely) at each time point throughout the study.

General hopelessness: The question “How hopeless do you feel right now?” was asked at 

each time point, and participants responded to statements using a the previously described 

visual analogue slider scale.

Suicidal desire: At each of the daily prompts, participants were asked “How intense is your 

desire to kill yourself right now?” to assess active suicide desire (Kleiman et al., 2017). 

Participants responded to statements using the previously described visual analogue slider 

scale.

Debriefing—Following the 10-day EMA assessment period, all study participants met with 

a research assistant via Zoom to transfer their data from their cellphone to the researchers 

via email and arrange for compensation. Participants were encouraged to ask questions or 

raise concerns about study procedures.
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Analytical strategy

All analyses were conducted in R (R Core Team, 2021) using the RStudio 

development environment (RStudio Team, 2022). All data analysis code and 

data that support the findings of this study are available at https://osf.io/pwamg/?

view_only=a2e3c9529e734798baf08962a6eb96a5. The hypotheses and analytical strategy 

for the current study were not pre-registered. Descriptive statistics were conducted to 

determine means, standard deviations, range, and skew for variables of interest. Repeated 

measures correlation was conducted using the rmcorr package (Bakdash & Marusich, 2017) 

to determine the strength of relations among study variables. Repeated measures correlation 

accounts for the non-independence among observations without first averaging the data 

(Bakdash & Marusich, 2017). Consistent with previous EMA studies examining SI and 

risk factors for SI cross-sectionally and longitudinally (Kleiman et al., 2017; Stenzel et al., 

2020), intraclass correlations (ICCs), root mean square of successive differences (RMSSD), 

and multilevel modeling (MLM) were used to analyze the data.

The first aim of the study was to investigate the temporal stability of IH-TB, IH-PB, and 

general hopelessness. To quantify the variability in the measure that can be attributed to 

between-person variability, ICCs were calculated from intercept only models (e.g., a MLM 

model with no predictor variables). As ICC is a measure of between-person variability, 

1–ICC provides the proportion of variance that is attributed to within-person variability. An 

ICC value closer to one indicates higher similarity between persons. Using the ICC package 

(Wolak et al., 2012), ICCs of suicidal desire, general hopelessness, IH-TB, and IH-PB 

were calculated. Additionally, RMSSD was calculated using the psych package (Revelle, 

2022) to show the average variability in the measure over time of suicidal desire, general 

hopelessness, IH-TB, and IH-PB. Larger RMSSD values indicate more variability from one 

time point to the next, on average. Lastly, to visually depict whether general hopelessness 

and the facets of IH follow similar patterns of change, the data were graphed using GGplot2.

The second aim of the study was to conduct the first prospective investigation of IH-TB, 

IH-PB, and suicidal desire using EMA. The relationships between predictor variables (e.g., 

general hopelessness, IH-TB, IH-PB) and suicidal desire were assessed using MLM. MLMs 

were conducted to account for the nested structure of the data, such that participants’ 

scores at each EMA assessment occasion (lower-level variables) were nested within person 

(upper-level variables). Models were analyzed using the nlme package in R and maximum 

log-likelihood estimation was used (Pinheiro et al., 2022). For all models, participants were 

set as a random factor. In line with previous works (Hallensleben et al., 2019; Kleiman et 

al., 2017), the predictor variables in our study were within-person mean centered,1 as we 

are interested in associations within person, considering their scores relative to their own 

mean score, rather than relative to all participants’ mean. Eight models were analyzed to 

examine the associations between the predictors (IH-TB, IH-PB, IH-TBxIH-PB, and general 

hopelessness) and suicidal desire. The first set of models examined concurrent suicidal 

desire. Model 1 examined IH-TB and IH-PB predicting concurrent suicidal desire. Model 2 

1Although the current analyses focus on within-person effects, other work utilizing multilevel models have shown the importance of 
also modeling between-person effects (Rogers et al., 2022). As such, additional models that include between-person effects can be 
found in Tables S2 and S3.
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added general hopelessness in as a predictor, with general hopelessness, IH-TB, and IH-PB 

predicting concurrent suicidal desire. Model 3 examined IH-TB, IH-PB, and IH-TBxIH-PB 

predicting concurrent suicidal desire. Model 4 examined IH-TB, IH-PB, IH-TBxIH-PB, and 

general hopelessness predicting concurrent suicidal desire. Deviance change tests using the 

difference in −2 Log Likelihood model fit statistics and differences in the number of model 

parameters were conducted to determine statistically significant change in model fit between 

models.

The second set of models included lagged analyses between predictor variables at T (e.g., 

general hopelessness, IH-TB, IH-PB, and IH-TBxIH-PB) predicting suicidal desire at time 

T + 1 using MLM. For time-lagged analyses, the last value of each day was not lagged. 

Suicidal desire at T was included in the models to control for autocorrelation with suicidal 

desire at T + 1. Model 5 examined IH-TB, IH-PB, and suicidal desire at T predicting 

suicidal desire at the next time point (T + 1). Model 6 added general hopelessness as a 

predictor, with general hopelessness, IH-TB, IH-PB, and suicidal desire at T predicting 

suicidal desire at T + 1. Model 7 examined IH-TB, IH-PB, IH-TBxIH-PB, and suicidal 

desire at T predicting suicidal desire at T + 1. Model 8 examined general hopelessness, 

IH-TB, IH-PB, IH-TBxIH-PB, and suicidal desire at T predicting suicidal desire at T + 1. 

Again, deviance change tests using the difference in −2 Log Likelihood were conducted to 

determined statistically significant change in model fit between models.

RESULTS

Participants completed an average of 42.88 surveys (range 20–50; out of 50 possible) 

during the 10-day ambulatory phase, resulting in k = 1844 completed surveys. Participants 

spent an average of 1 min and 46 s completing each survey (Range = 00:28–26:19, SD = 

02:05). Temporal stability and reliability estimates were calculated using ICCs for predictor 

variables (see Table 1). Results of repeated measures correlations are shown in Table 2. All 

study variables exhibited moderate positive relationships (r values range = 0.31–0.44).

ICCs indicated that 44.94% of the variance in suicidal desire, 36.15% of the variance 

in hopelessness, 53.04% in IH-PB, and 63.85% of the variance in IH-TB is between 

person, or explained by individual differences, as opposed to within person differences. 

RMSSD indicated some average variability between timepoints in all variables, with general 

hopelessness having the highest estimate (0.28). Higher RMSSD values indicate a stronger 

“saw-tooth” pattern when depicted graphically. Graphical depictions of the variables of 

interest can be seen in Figure 1 (see the Figure S1 for a color version).

Results from the four concurrent MLMs can be found in Table 3. In Model 1, both IH-TB 

and IH-PB were significant concurrent predictors of suicidal desire at baseline with small 

effect sizes (Marginal R2 = 0.08). The deviance −2 Log Likelihood test indicated that model 

fit was significantly improved with the inclusion of these predictors when compared to 

the intercept only model (χ2[Δdf = 2] = 264.60, p < 0.001). In Model 2, IH-TB, IH-PB, 

and general hopelessness remained significant concurrent predictors of suicidal desire with 

medium effect sizes (Marginal R2 = 0.13). The deviance −2 Log Likelihood test indicated 

that model fit was significantly improved with the inclusion of general hopelessness when 
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compared to Model 1 (χ2[Δdf = 1] = 221.29, p < 0.001). In Model 3, IH-TB, IH-PB, and 

IH-TBxIH-PB were all significant concurrent predictors of suicidal desire at baseline with 

small effect sizes (Marginal R2 = 0.08). The deviance −2 Log Likelihood test indicated 

that model fit was significantly improved with the inclusion IH-TBxIH-PB when compared 

to model 1 (χ2[Δdf = 1] = 5.50, p = 0.019). In Model 4, IH-TB, IH-PB, IH-TBxIH-PB, 

and general hopelessness remained significant concurrent predictors of suicidal desire with 

medium effect sizes (Marginal R2 = 0.13). The deviance −2 Log Likelihood tests indicated 

that model fit was significantly improved with the inclusion of all predictors (IH-TB, IH-PB, 

IH-TBxIH-PB, and general hopelessness) when compared to model 2 (χ2[Δdf = 1] = 11.33, 

p < 0.001) and model 3 (χ2[Δdf = 1] = 227.12, p < 0.001).

The results of the four time-lagged models are shown in Table 4. In Model 5, IH-TB and 

IH-PB were significant predictors of suicidal desire at time T + 1, with small effect sizes 

(Marginal R2 = 0.03), while controlling for autocorrelation of suicidal desire at T. The 

deviance −2 Log Likelihood test indicated that model fit was significantly improved with 

the inclusion of these predictors when compared to the intercept only model (χ2[Δdf = 3] 

= 108.79, p < 0.001). In Model 6, IH-TB and general hopelessness, but not IH-PB, were 

significant predictors of suicidal desire at T + 1 with small effect sizes (Marginal R2 = 0.04). 

The deviance −2 Log Likelihood test indicated that model fit was significantly improved 

with the inclusion of these general hopelessness when compared to model 5 (χ2[Δdf = 1] = 

11.09, p = 0.001). In Model 7, IH-TB and IH-PB, but not IH-TBxIH-PB, were significant 

predictors of suicidal desire at T + 1 with small effect sizes (Marginal R2 = 0.03). The 

deviance −2 Log Likelihood test indicated that model fit was not significantly improved with 

the inclusion of IH-TBxIH-PB when compared to Model 5 (χ2[Δdf = 1] = 3.05, p = 0.081). 

In Model 8, IH-TB and general hopelessness were significant predictors of suicidal desire 

at time T + 1 with small effect sizes (Marginal R2 = 0.04), while IH-PB and IH-TBxIH-PB 

were not significant predictors. The deviance −2 Log Likelihood tests indicated that model 

fit was not significantly improved with the inclusion of all predictors (IH-TB, IH-PB, 

IH-TBxIH-PB, and general hopelessness) when compared to Model 6 (χ2[Δdf = 1] = 2.23, p 
= 0.14). However, the inclusion of all predictors (IH-TB, IH-PB, IH-TBxIH-PB, and general 

hopelessness) significantly improved model fit compared to model 7 (χ2[Δdf = 1] = 10.27, 

p = 0.002). Given significant prospective relationships between predictor variables and 

suicidal desire, post-hoc analyses were conducted to further test the temporal associations 

between IH-TB, IH-PB, IH-TBxIH-PB, and suicidal desire. Three reverse-direction models 

exploring whether suicidal desire at T predicts IH-TB, IH-PB, or IH-TBxIH-PB at T + 1 

were conducted. Results for the three models were not significant. Model results can be 

found in Table S1 of the supplemental materials.

DISCUSSION

The ITS theorizes that a simultaneous presence of TB and PB, as well as hopelessness 

about the tractability of these states is sufficient to lead to suicidal desire (Van Orden et al., 

2010). The IHS measures hopelessness specific to the interpersonal constructs of TB and PB 

(Tucker et al., 2017), and recent findings support a two-f actor solution (IH-TB and IH-PB; 

Mitchell et al., 2023). The current study is the first to explore the daily experiences of these 

constructs among individuals prescreened for past-2-week SI using EMA.
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Consistent with the first hypothesis, findings indicate that IH-TB, IH-PB, and general 

hopelessness all dynamically varied over the course of the day as evidenced by the 

RMSSD values (IH-TB = 0.20, IH-PB = 0.24, General Hopelessness = 0.28) and graphical 

depictions of the raw data. These findings are consistent with previous research that has 

found considerable short-term variability in SI and SI risk factors (Hallensleben et al., 

2019; Kleiman et al., 2017). Regarding the second hypothesis, IH-TB and IH-PB exhibited 

visually higher between-person variation than general hopelessness when examining the 

ICCs (IH-TB = 0.64, IH-PB = 0.53, general hopelessness = 0.36). The RMSSD values 

suggest that general hopelessness was more variable between timepoints than IH-TB, IH-

PB, and suicidal desire (IH-TB = 0.20, IH-PB = 0.24, suicidal desire = 0.19, Hopelessness 

= 0.28). Phenomenologically, this could point to the relative stability of interpersonal 

variants of hopelessness when compared to broad, general conceptions of hopelessness. 

These analyses suggest that general hopelessness may be more variable from one timepoint 

to the next than hopeless perceptions of burdensomeness or hopelessness regarding one’s 

belonging.

Connecting the temporal dynamics of these constructs to what is seen in the existing 

literature is obscured by differences in study design and sample characteristics. When 

compared to Kleiman et al.’s (2017) investigations of adults recently treated for suicidal 

thoughts and behaviors and Forkmann et al.’s (2018) investigation of psychiatric inpatients 

reporting current or lifetime SI, general hopelessness and suicidal desire in the current 

investigation exhibit more within person variance (suicidal desire = 0.45, general 

hopelessness ICC = 0.36). For reference, in the study by Kleiman et al. (2017), SI had 

ICCs ranging from 0.53 to 0.67, while general hopelessness had ICCs ranging from 0.57 to 

0.66. In the study by Forkmann et al. (2018), SI had an ICC of 0.73 and hopelessness had an 

ICC of 0.74. These differences could be the result of the study of the more clinically severe 

samples represented by both Kleiman et al. (2017) and Forkmann et al. (2018). In both 

studies, samples of psychiatric inpatients were included (Forkmann et al., 2018; Kleiman et 

al., 2017) while the current study utilized college students prescreened for past-2-week SI.

While no investigations to date have explored the temporal dynamics of IH-TB or IH-PB, 

the study by Kleiman et al. (2017) measured TB and PB using one word affect labels 

(“loneliness” and “burdensomeness”). If we compare these constructs to those measured 

in the current study, IH-TB (“loneliness”; ICC = 0.64) had similar within-person variation 

than “loneliness” (ICC’s range from 0.41 to 0.61), while IH-PB (“burdensomeness”; ICC 

= 0.53) had similar within person variability than “burdensomeness” (ICC = 0.58). While 

not directly comparable, there are similar patterns exhibited between the constructs across 

studies.

When examined concurrently and prospectively, the main effects of IH-TB and IH-PB were 

both predictive of suicidal desire at T and T + 1 (with suicidal desire at the previous time 

point considered) when not adjusting for general hopelessness. These findings are in line 

with the hypothesis outlined in the ITS, that the simultaneous presence of PB and TB is a 

potentially proximal cause of suicidal desire (Van Orden et al., 2010). Within the current 

study, the item assessing suicidal thoughts is specific to suicidal desire (“How intense is 

your desire to kill yourself right now?”), which further supports the theory outlined by 

Gerner et al. Page 9

Suicide Life Threat Behav. Author manuscript; available in PMC 2024 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Van Orden et al. (2010) that IH is related to suicidal desire, not simply passive thoughts 

of death. Additionally, whether adjusting for general hopelessness or not, the interaction of 

IH-TBxIH-PB was predictive of suicidal desire concurrently, but not prospectively while 

considering suicidal desire at the previous timepoint. This could be explained by the 

relatively short duration of suicidal crises (Deisenhammer et al., 2009) in addition to the 

dynamic fluctuation seen in risk factors for suicide (Kleiman et al., 2017). However, it 

may be that when considering suicidal desire at the next time point, the interaction of 

IH-TBxIH-PB is not prospectively related to suicidal desire above and beyond main effects. 

Additionally, as noted by Mitchell et al. (2019), the hypothesis outlined by Van Orden et 

al. (2010) may be more accurately tested by examining the additive effects of TB and PB, 

instead of the interactions. In the current study, it could be that IH-TB and IH-PB are not 

synergistically related, but instead additive when adjusting for suicidal desire at previous 

time points.

Inconsistent with our hypothesis that IH-TB and IH-PB would better predict suicidal 

desire both concurrently and prospectively than general hopelessness, IH-TB and IH-PB 

were not stronger unique predictors of suicidal desire than general hopelessness. In the 

concurrent model (Table 3, Model 2), general hopelessness (β = 0.25) has a higher estimate 

and non-overlapping confidence intervals with IH-TB (β = 0.15) and IH-PB (β = 0.08). 

Although IH-TB and IH-PB were both concurrently and prospectively related to suicidal 

desire when excluding general hopelessness from the model (Models 1 and 5), only IH-TB 

was prospectively related to suicidal desire at T + 1 when general hopelessness and suicidal 

desire at T were considered (Model 6). This finding is unexpected given the central role IH 

is hypothesized to have on suicidal desire. One possible explanation is the use of single-item 

constructs. It is possible that the use of a single item is sufficient for assessing general 

hopelessness but not for interpersonal variants of hopelessness. Further, as discussed in more 

detail in the limitations, the lack of a temporal descriptor (i.e., “right now”) for the IH-TB 

and IH-PB items may have limited our ability to draw in the moment conclusions.

Finally, our hypothesis that the interaction of IH-TBxIH-PB would concurrently and 

prospectively predict suicidal desire above and beyond the main effect of general 

hopelessness was also not supported. While the estimate of IH-TBxIH-PB (β = 0.23) 

is similar to that of general hopelessness (β = 0.25) in the concurrent models, general 

hopelessness has a narrower confidence interval (CI = 0.22, 0.28), suggesting more stability 

than the interaction of IH-TBxIH-PB (CI = 0.10, 0.36). Additionally, model fit improved 

in all models in which general hopelessness was added, whereas IH-TBxIH-PB was not 

significant in any of the prospective models and therefore model fit was not improved with 

the addition of IH-TBxIH-PB. As mentioned previously, it is possible that the interaction 

of IH-TBxIH-PB is not associated with suicidal desire above and beyond main effects. 

Additionally, as pointed out by Mitchell et al. (2019), the hypothesis outlined by Van Orden 

et al. (2010) indicates that these constructs may be additive in nature and therefore are not 

accurately tested through an interaction term. Overall, suicidal desire at T was the strongest 

predictor of SI at T + 1, consistent with past research (Kleiman et al., 2017).

The fact that the main effect of IH-PB was no longer significant in Model 6 appears related 

to the addition of general hopelessness. It is possible that IH-PB is no longer significant 
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due to the stronger correlation between general hopelessness and IH-PB (r = 0.42) when 

compared to the correlation between general hopelessness and IH-TB (r = 0.31), reducing 

the unique association between IH-PB and suicidal desire when also adjusting the previous 

suicidal desire. The fact that IH-PB was no longer a significant predictor of prospective SI 

appears contrary to existing literature. In a systematic review of the literature on the ITS, Ma 

et al. (2016) found that the effect of PB on SI was the most tested and supported relationship 

in the literature when compared to TB and other variables of the ITS. Over three-quarters 

of the studies examined in the literature review yielded significant main effects of PB on 

SI across various settings, while TB was tested less frequently and yielded insignificant 

results in over half of the studies examined (Ma et al., 2016). One possible explanation 

for the findings in the current study could be that the studies included in the Ma et al. 

(2016) review did not focus on hopelessness or IH, thus providing only partial tests of the 

ITS hypotheses. Further, the studies included in the review by Ma et al. (2016) relied on 

the INQ to measure TB and PB. The INQ may be a more stable assessment of PB than 

the single-item assessment of IH-PB used in the current study. Hopeless perceptions of 

burdensomeness may be more fleeting in nature than TB, PB, or IH-TB, which would lessen 

the ability of IH-PB to predict suicidal desire at future timepoints.

An additional explanation for our findings is a possible effect of gender. Donker et al. (2014) 

found that while PB was associated with increased SI in both men and women, TB was 

associated with increases in SI in women only. The sample in the current study identified 

as mostly cisgender women (N = 30, 69.77%), which could explain why IH-TB remained 

significant in the model, while IH-PB did not. However, we would be under powered to 

test gender effects given our sample size, leaving this postulation to be tested future studies. 

Moreover, it is possible that hopelessness regarding PB may not be as strong of a predictor 

of suicidal desire as PB on its own.

Finally, post-hoc analyses were conducted to determine whether the findings exist in the 

opposite direction to further speculate on temporal relationships between study variables. 

None of the post-hoc models supported the opposite temporal relationships from what was 

hypothesized. This aligns with the hypothesis outlined in the ITS that states “thwarted 

belongingness and perceived burdensomeness … [are] a proximal and sufficient cause of 

active suicidal desire” (Van Orden et al., 2010, p. 589). Thus, the ITS does not posit that the 

experience of SI subsequently increases IH-TB and/or IH-PB, and current results appear to 

support not adapting the model to do so. These findings suggest that when IH-TB and IH-PB 

increase, risk for active suicidal desire increases at future timepoints.

Limitations & future directions

The results of the current study should be interpreted in light of methodological limitations. 

First, there were no measures of TB or PB (excluding hopelessness) included within the 

EMA portion of study, so we were unable to further determine any associations between 

IH-TB and TB and IH-PB and PB. Given strong correlations found between IH-PB and 

PB in particular (Mitchell et al., 2023), future EMA research should include both measures 

of TB/PB and their interpersonal variants to determine relative stability as well as their 

interactive relationship with suicidal desire. Additionally, while the study sample was 
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rather diverse regarding race/ethnicity and sexual orientation, this was a relatively small 

undergraduate sample that primarily consisted of cisgender young adult women. Future 

studies should replicate these results in more diverse samples to determine the broader 

generalizability of these findings. Similarly, the current study did not collect information 

on participants’ cultures and geographic backgrounds or measures of socioeconomic status. 

The sample was comprised exclusively of undergraduate students. Therefore, results may 

not generalize to clinical populations (e.g., psychiatric inpatients, treatment seeking versus 

non-treatment seeking adults, etc.), despite prescreening our sample for past-2-week SI. 

Additionally, it is unclear how the constructs of general hopelessness, IH-TB, and IH-PB 

function in individuals without SI as all participants at baseline indicated past-2-week SI. 

Future research could benefit from measuring these constructs in individuals without a 

recent history of suicidal desire as many psychological theories of suicide, including the 

ITS, delineate how SI develops and how it intensifies (Klonsky & May, 2015; Van Orden et 

al., 2010).

While EMA allows for the examination of temporal fluctuations in these constructs, it 

is possible that a more nuanced investigation is required to fully capture the fluctuations 

of these constructs. It could be that the time delay between surveys (about 3 h) missed 

important fluctuations in the constructs of interest. Further, the ITS does not explicitly define 

the timescale of “proximal” suicide risk and how soon before the onset of suicidal desire 

should IH occur. It is possible that interpersonal variants of hopelessness are a stronger 

predictor of suicidal desire at longer time intervals (e.g., next day). Coppersmith et al. 

(2023) found that current suicidal desire was predictive of future suicidal desire up to 20 h 

later, so it is possible that interpersonal variants of hopelessness could continue to predict 

suicidal desire at later timepoints. Future research would benefit by exploring the predictive 

ability of these constructs on longer timescales. Another limitation of the current study is 

the length of time participants had to begin the assessments. Participants were able to delay 

the start of the survey by up to 60 min, which could have severely limited the moment-r 

elatedness of the study. Additionally, one notable limitation of the current study is that the 

items used to assess IH-TB and IH-PB did not include moment-related wording (i.e., “right 

now”) compared to all other variables assessed. The IH items lacked a temporal descriptor 

(e.g., “I believe I will always fail the people in my life” and “I expect that people will 

never care about me”), while the general hopelessness and suicidal desire items included 

the descriptor “right now” (e.g., “How hopeless do you feel right now?”). It is possible 

that the lack of temporal description in the item itself dampened within person variability 

in IH-TB and IH-PB, relative to the other suicidal desire and general hopelessness, which 

is supported by the lower RMSSD values exhibited by IH-TB (0.20) and IH-PB (0.24) 

compared to general hopelessness (0.28). Further, the observed stronger temporal stability of 

the IH variables compared to general hopelessness could be the result of the item wording. 

Finally, a bi-polar visual-analogue slider scale was used in the current study, meaning that 

any responses provided between the two anchors is somewhat ill-defined and can only be 

interpreted in reference to their general relation to the poles. Future research could benefit 

from utilizing Likert-style responses.
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Conclusions

The interpersonal constructs of IH-TB and IH-PB represent important risk factors within the 

ITS, as well as potential targets for intervention. It is important to understand individuals’ 

day-to-day experiences with suicidal desire and risk factors to better inform theory and 

improve interventions and treatments (Kleiman et al., 2017). Results were consistent with 

previous research showing the dynamic variability of IH-TB, IH-PB, general hopelessness, 

and suicidal desire over the course of the day. These results suggest that while the 

fluctuations in IH-TB and IH-PB are similar to general hopelessness, they may be slightly 

more stable over time. Additionally, results suggest that the main effects IH-TB and 

IH-PB, and the interaction of IH-TBxIH-PB are significant predictors of suicidal desire 

concurrently (regardless of whether adjusting for general hopelessness), although not as 

predictive as general hopelessness. When examined prospectively, the main effects IH-TB 

and IH-PB, though not the interaction of IH-TBxIH-PB, are predictive of suicidal desire. 

However, when including general hopelessness in the model the main effect of IH-PB 

is no longer significant. While general hopelessness is an important and beneficial target 

in many therapies for individuals experiencing suicidal desire (e.g., CAMS; Jobes, 2016, 

BCBT; Bryan & Rudd, 2018), these results show that interventions aimed at decreasing 

one’s hopelessness specific to TB and PB may be beneficial for decreasing suicidal desire. 

Future research should seek to replicate these results in larger and more diverse samples and 

consider the use of shorter ambulatory assessment intervals (Coppersmith et al., 2023).
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FIGURE 1. 
Time series plot of raw individual IH-PB, IH-TB, General hopelessness, and suicidal desire 

data. Highlighted subjects were randomly selected; IH-TB, interpersonal hopelessness-

thwarted belongingness; IH-PB, interpersonal hopelessness-perceived burdensomeness; A 

color version of the figure can be found in the supplemental material (Figure S1).
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TABLE 2

Repeated measures correlation matrix of study variables.

General hopelessness IH-PB IH-TB

General hopelessness -

IH-PB 0.42** -

IH-TB 0.31** 0.40** -

Suicidal desire 0.44** 0.31** 0.31**

Abbreviations: IH-TB, interpersonal hopelessness-thwarted belongingness; IH-PB, interpersonal hopelessness-perceived burdensomeness.

*
p < 0.05

**
p < 0.01

***
p < 0.001.
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TABLE 3

Concurrent prediction models using multilevel regression analyses to test the relation between IH-TB, IH-PB, 

general hopelessness, and suicidal desire at T.

Model 1 Model 2 Model 3 Model 4

Fixed 
effects

β SE CI t β SE CI t β SE CI t β SE CI t

Intercept 0.19 0.02 0.14, 
0.23

7.31*** 0.19 0.02 0.14, 
0.23

7 31*** 0.18 0.02 0.14, 
0.23

7.10*** 0.18 0.02 0.14, 
0.23

7.63***

IH-TB 0.20 0.02 0.16, 
0.24

9.28*** 0.15 0.02 0.11, 
0.19

7.10*** 0.18 0.02 0.13, 
0.22

3 09*** 0.12 0.02 0.08, 
0.17

5.68***

IH-PB 0.18 0.02 0.14, 
0.21

9.19*** 0.08 0.02 0.04, 
0.12

4.04*** 0.17 0.02 0.13, 
0.21

9.01*** 0.07 0.02 0.03, 
0.11

3.75***

General - - - - 0.25 0.02 0.22, 
0.28

15 

33***
- - - - 0.25 0.02 0.22, 

0.29
15.54***

Hopelessness

IH-
TBxIH-PB

- - - - - - - - 0.17 0.07 0.03, 
0.31

2.34* 0.23 0.07 0.10, 
0.36

3.37***

Random 
effects

 σ2 0.03 0.02 0.03 0.02

Intercept 
(τ00)

0.02 0.02 0.02 0.02

Marginal/
conditional 
R2

0.08/0.52 0.13/0.58 0.08/0.52 0.13/0.58

Abbreviations: CI, confidence interval; ICC, intraclass correlation: IH-PB, interpersonal hopelessness-perceived burdensomeness; IH-TB, 
interpersonal hopelessness-thwarted belongingness; IH-TBxIH-PB, interaction term of IH-TB and IH-PB; T, time.

Note: IH-TB and IH-PB were within-person centered with “IH-TBXIH-PB” representing the interaction of the within-person centered IH-TB and 
IH-PB variables.

*
p< 0.05

**
p<0.01

***
p< 0.001.
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