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Background: Our understanding of suicidal ideation and its risk precursors is largely informed 

by studies spanning over wide time intervals (weeks, months, years). Little is known about 

suicidal ideation as it occurs in daily lives of individuals at risk for suicide, the extent to which 

suicidal thoughts are dynamic over short periods of time, and the degree to which theoretically-

informed risk factors predict near-term suicidal ideation. Methods: Thirty-four adolescents 

hospitalized due to last-month suicide attempt and/or last-week suicidal ideation (76% female; 

ages 13-17) responded to daily surveys sent to their cell phones for four consecutive weeks after 

discharge (n=652 observations). Results: There was notable variability in day-to-day suicidal 

ideation, with half of ideation ratings changing at least one within-person standard deviation 

from one day to the next. Results of mixed effects models revealed concurrent (same-day), but 

not short-term prospective (next-day), associations between suicidal ideation (frequency, 

duration, urge) and well-established predictors (connectedness, burdensomeness, hopelessness). 

However, synergistic effects of low connectedness with either high burdensomeness or high 

hopelessness were reliably associated with more severe same- and next-day suicidal ideation. 

Conclusions: This study adds to emerging literature indicating that suicidal thoughts fluctuate 

considerably among individuals at risk for suicide, further extending it by focusing on 

adolescents in the critical post-hospitalization period. Fostering high-risk adolescents’ sense of 

connectedness to others may be an especially promising intervention target. Frequent assessment 

of suicidal ideation and its predictors, independently and in combination, could help identify 

promising predictors of short-term risk and meaningful intervention targets in high-risk teens.  

Keywords: Ecological momentary assessment; adolescents; suicidal ideation; hopelessness; 

interpersonal-psychological theory. 

 

Introduction 

Suicide is currently the 2nd leading cause of death among adolescents in the United States 

(Centers for Disease Control and Prevention, 2018). Moreover, almost 18% of adolescents 

surveyed nationally reported thoughts of suicide in the past year and nearly 9% attempted suicide 

(Kann et al., 2016). Research spanning several decades has provided valuable information about 

risk and protective factors associated with suicidal thoughts and behavior (Bridge, Goldstein, & 
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Brent, 2006; McLoughlin, Gould, & Malone, 2015; Spirito & Esposito-Smythers, 2006). At the 

same time, there remain unanswered questions about the near-term precursors of suicidal 

ideation and behavior. On an even more fundamental level, little is known about the prevalence 

of these phenomena in individuals’ daily lives (Nock Prinstein, & Sterba, 2009). 

The need to fill these knowledge gaps is especially critical for psychiatrically hospitalized 

teens, as the post-discharge period is often characterized by ongoing suicide risk-related crises 

(Brent et al., 2013; Czyz, Berona, & King, 2016; Goldston et al., 1999; Yen et al., 2013) and 

fluctuating risk patterns (Czyz & King, 2015; Prinstein et al., 2008). Recently discharged 

individuals are also at an increased risk for suicide (Chung et al., 2017). Given that the majority 

of existing studies focusing on suicidal ideation and suicide attempts have relied on longer 

assessment windows (weeks, months, years), with the average follow-up period being nearly 7 

years (Ribeiro et al., 2016), there is limited information about the extent to which theoretically- 

and clinically-informed risk indicators are meaningfully associated with suicidal ideation or 

behavior in the near term. In other words, relying on longer time intervals between assessments 

has precluded gaining clinically relevant insight about who might be at imminent or acute suicide 

risk and when (Bagge, Glenn, & Lee, 2013; Glenn & Nock, 2014; Rudd, et al., 2006).  

 

Suicidal ideation in individuals’ daily life 

Recent advances in technology, particularly with respect to mobile phones, have made it 

increasingly possible to investigate the occurrence and precursors of suicidal ideation and 

behavior in real-time via Ecological Momentary Assessment (EMA), which involves repeated 

and frequent assessment of behavior in the person’s natural environment (Moskowitz & Young, 

2006; Shiffman, Stone, & Hufford, 2008). Existing studies involving repeated assessment of 

suicide risk-related constructs have demonstrated that EMA data collection is feasible (Davidson, 

Anestis, & Gutierrez, 2017) 

In addition to improving our understanding of fluctuations in suicidal ideation, the use of 

EMA approaches has allowed for a more nuanced assessment of proximal risk factors for 

and that repeated assessment of suicidal thoughts was not associated 

with any iatrogenic increase in suicidal thinking (Husky et al., 2014; Law et al., 2015). 

Additional EMA studies with adults have indicated that suicidal thoughts are dynamic over short 

periods of time, sometimes fluctuating over an interval of only a few hours (Hallensleben et al., 

2018; Kleiman et al., 2017).  
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suicidal thoughts and behaviors. A study by Husky and colleagues (2017) identified contextual 

variables associated with suicidal ideation among recently discharged adult patients and found 

that doing work, passive leisure, and inactivity were associated with increased risk for suicidal 

ideation. Being alone also increased risk, whereas being with close others reduced this risk. Ben-

Zeev and colleagues assessed depressed adult inpatients multiple times per day and found that 

momentary ratings of sadness, tension, and boredom predicted suicidal ideation at the next 

assessment point, above and beyond the influence of suicidal ideation at the previous assessment 

(Ben-Zeev, Young, & Depp, 2012). In contrast, known risk factors such as hopelessness, guilt, 

and anhedonia did not predict short-term suicidal ideation. Similarly, in two adult samples of 

previous suicide attempters and psychiatric inpatients, Kleiman et al. (2017) found that while 

hopelessness, burdensomeness, and loneliness had strong associations with concurrent suicidal 

ideation, these risk factors were not associated with next-assessment suicidal ideation when 

controlling for suicidal ideation at the previous assessment. While these studies have contributed 

to what is known about suicidal ideation in the near-term, little is known about short-term 

changes in suicidal ideation, as well as predictors of these changes, in recently-discharged 

adolescents. To our knowledge, only one EMA study 

 

(Nock et al., 2009) has assessed suicidal 

ideation in adolescents (ages 12-19), however participants were recruited from the community 

and reported relatively infrequent suicidal ideation over the two-week follow-up period. 

Purpose of this study 

In our previous study of adolescents who were followed daily for a month following psychiatric 

hospitalization, we learned that daily assessments of suicidal ideation in the critical post-

discharge period were feasible, acceptable to adolescents, and resulted in more teens reporting 

thoughts of suicide compared to an end-of-study assessment (Czyz, King, Nahum-Shani, 2018b). 

Encouraged by these findings—and relying on the same sample of adolescents, which was 

originally drawn from a pilot trial of a brief intervention for hospitalized teens (Czyz, King, 

Biermann, 2018a)—the current study provides a nuanced examination of the post-discharge 

experience among suicidal adolescents. Specifically, we sought to investigate, in a more fine-

grained manner, the extent to which suicidal ideation indicators (i.e. frequency, duration, and 

urge severity) and theoretically-informed suicide risk and protective factors (i.e. connectedness, 

burdensomeness, hopelessness) are dynamic or vary day-to-day in the post-discharge period. In 
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addition, we examined the degree to which hopelessness, connectedness, and burdensomeness 

are associated, independently and in combination, with same-day and next-day suicidal ideation 

frequency, duration, and urge severity. These questions build on existing EMA research with 

adults at risk for suicide (Ben-Zeev et al., 2012; Hallensleben et al., 2018; Husky et al., 2017; 

Kleiman et al., 2017) and expand on it by explicitly focusing on the post-discharge period among 

high-risk adolescents.  

Our focus on connectedness and burdensomeness is informed by the interpersonal-

psychological theory of suicidal behavior (IPTS) (Joiner, 2015; Van Orden et al., 2010), wherein 

suicidal desire is conceptualized as arising from low levels of social connectedness (i.e. thwarted 

belongingness) and perception that one is a burden on others (burdensomeness). IPTS proposes 

that the combination of these two factors leads to suicidal desire, which has been supported by 

previous research among adults and teens (Chu et al., 2017; Opperman, Czyz, Gipson, & King, 

2015; Stewart, Eaddy, Horton, Hughes, & Kennard, 2017). We thus expected that the interaction 

between low connectedness and high burdensomeness to be associated with greater severity of 

suicidal ideation. Given that the combination of thwarted belongingness and burdensomeness has 

been proposed to serve as proximal pathway from a number of different risk factors to suicidal 

ideation (Van Orden et al., 2010), evaluating same- and next-day relationship between the 

simultaneous presence of these constructs and suicidal ideation is especially fitting.  

Our focus on hopelessness, defined as negative expectations about the future, is guided 

by a cognitive framework 

This study also builds and expands on Kleiman et al.’s study

(Wenzel & Beck, 2008) wherein hopelessness is conceptualized as 

both central and proximal to the emergence of suicidal ideation. Moreover, the link between 

hopelessness and suicidal ideation and behavior is also well-documented in previous work (e.g., 

Beck, Steer, Kovacs, & Garrison, 1985; Smith, Alloy, & Abramson, 2006; Steer, Kumar, & 

Beck, 1993; Mazza & Reynolds, 1998). Consistent with theory and previous work, we expected 

that hopelessness to be associated with greater severity of suicidal ideation.  
 (2017) by considering both 

the main effects of burdensomeness, connectedness, and hopelessness as well as their two-way 

interaction in the short-term prediction of suicidal ideation. Specifically, to consider the 

possibility that concurrent or short-term prospective prediction is improved when the predictors 

of burdensomeness, connectedness, and hopelessness are considered in any combination –rather 

than the specific combination of low connectedness and burdensomeness, as proposed by 
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IPTS—we explored all possible two-way interactions between these constructs. The importance 

of considering synergistic effects is also consistent with theoretical models of suicidal behavior 

and recent meta-analytic studies indicating that known individual risk factors appear to have a 

modest relationship with suicidal thoughts and behavior (Franklin et al., 2017; Ribeiro et al., 

2016). Finally, examining these relationships concurrently (same-day) and prospectively (next-

day) will allow for a greater understanding of the dynamic, or more lasting, relationship between 

different suicide risk indicators and suicidal thoughts. While previous research has provided 

initial evidence that certain factors appear to have a time-dependent relationship with suicidal 

ideation (Ben-Zeev et al., 2012; Kleiman et al., 2017), investigating the extent to which this 

holds across other at-risk populations is warranted.  

 

Methods 

Participants 

Participants included adolescents (ages 13-17) who were psychiatrically hospitalized due to last-

month suicide attempt and/or last-week suicidal ideation. Participants were recruited between 

January and May 2017 to take part in a pilot study of a brief psychosocial intervention—focused 

on feasibility and acceptability of a three-component (individual and family sessions, post-

discharge call) motivational interviewing (MI) -enhanced safety planning intervention compared 

to treatment as usual that included safety planning without MI—with a daily survey follow-up 

component (Czyz, King, & Biermann, 2018a). Exclusion criteria included: severe cognitive 

impairment or altered mental status (e.g., active psychosis or mania), transfer to medical unit or 

residential placement, no availability of a legal guardian (ward of state), and teen not having a 

cell phone with text messaging capability. Of the 50 potentially eligible participants, based on an 

initial screening of admission records and consultation with inpatient team as needed, two (4%) 

did not own a cell phone and one (2%) did not have cell phone access for disciplinary reasons. 

Of those meeting all eligibility criteria, 36 (76.6%) provided parental consent and teen assent. 

This study’s analytic sample includes 34 adolescents who continued in the study (one teen 

withdrew from the study and one teen no longer had a cell phone).  

 

Procedures 
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The study was approved by the participating university’s Institutional Review Board. After 

providing consent and assent, participants completed a series of self-report surveys during 

hospitalization in addition to three follow-up assessments: approximately 1-2 weeks, 1 month, 

and 3 months after hospitalization. In addition, beginning on the first day after the discharge, 

participating adolescents were also asked to complete one survey each evening for 28 

consecutive days. A link to the survey, developed using a Qualtrics survey tool 

(www.qualtrics.com), was sent to participants’ phones via text messages between 5pm and 7pm. 

Participants were asked to respond to the survey within 1 to 1.5 hours. Text messages were sent 

automatically using a secure research platform called TelEMA (Fernandez, Johnson, & 

Rodebaugh, 2013). 

 

Participants had the option to fill out the survey on their smartphone or using 

an internet browser on a computer, allowing for the survey to be mobile compatible while 

ensuring that participants could respond even if internet access on their smartphone was 

restricted or if they did not own a smartphone. Responses to daily surveys were monitored by the 

study’s on-call clinicians who contacted participants if they endorsed current ideation with 

intent/plan or a suicide attempt in last 24 hours; for additional risk management details, please 

see Czyz, King, and Nahum-Shani (2018b). Participants were compensated $20 to offset text 

messaging and/or data plan fees in addition to $4 for each completed survey. With the exception 

of pertinent baseline information, this study’s focus is on the data obtained via daily surveys. 

Measures 

Hopelessness. In reference to the last 24 hours, adolescents rated the extent to which they felt 

hopeless (“I see only bad things ahead of me, not good things”) using a 4-point scale ranging 

from “strongly disagree” to “strongly agree.” This item was from the 6-item Brief Hopelessness 

Scale (Bolland, McCallum, Lian, Bailey, & Rowan, 2001), adapted from the Hopelessness Scale 

for Children (Kazdin, Rodgers, & Colbus, 1986). The measure has sound psychometrics and is 

comparable to the full measure of hopelessness. This item was selected because it had strong 

factor loading as well as item-total scale correlation (Kazdin et al., 1986).  

 

Connectedness and burdensomeness. Referencing the last 24-hours, adolescents were asked each 

day to rate, using a 7-point scale (from “not at all true for me” to “very true for me”), the extent 

of their sense of connectedness to others (“I am close to other people”) and the extent of their 
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sense of burdensomeness (“The people in my life would be happier without me”). These two 

questions were derived from the 15-item Interpersonal Needs Questionnaire (INQ) (Van Orden, 

Cukrowicz, Witte, & Joiner, 2012) measuring thwarted belongingness and perceived 

burdensomeness. The INQ has strong psychometric properties in adult and adolescent samples 

(Hill et al., 2015; Van Orden et al., 2012). For the purposes of creating a brief assessment of 

daily connectedness and burdensomeness, we chose these items due to their strong factor loading 

on their respective subscales among young adults (Van Orden et al., 2012) 

 

and adolescents 

(January 2016, Hill personal communication).  

Suicidal ideation. Baseline suicidal ideation severity, based on the Columbia-Suicide Severity 

Rating Scale (C-SSRS) (Posner et al., 2011), was assessed on a 6-point scale (from “wish to be 

dead” to “suicidal ideation with specific plan and intent”). The C-SSRS assesses a range of 

suicidal thoughts and behaviors, and it has shown strong reliability and validity 

Each day, adolescents were asked about suicidal ideation: “At any point in the last 24 

hours, did you have any thoughts of killing yourself?” An affirmative answer was followed by 

questions modeled after the C-SSRS (Posner et al., 2011) assessing frequency (“How many times 

did you have thoughts of killing yourself?”) and duration (“How long did these thoughts last?”). 

Using a 4-point scale, frequency response options ranged from “only one time” to “all the time.” 

Using a 5 point-scale, duration response options ranged from “a few seconds or minutes” to 

“more than 8 hours/continuous.” In addition, we asked participants to rate, using a scale of 1 

(low) to 7 (high), how intense their urge to act on suicidal thoughts was (“How strong was the 

urge to act on your thoughts of suicide?”). The phrasing of the question was modeled after an 

item assessing urge to engage in self-injurious behaviors used in another EMA study (Nock et 

al., 2009). We created three continuous scales assessing different aspects of suicidal ideation 

(frequency, duration, and urge severity). It is important to note that teens reporting no presence 

of suicidal ideation on a given day responded to an equivalent number of follow-up “filler” items 

to avoid inadvertently encouraging teens to underreport suicidal ideation based on survey length.  

(Posner et al., 

2011), including predictive validity for suicide attempts (Gipson, Agarwala, Opperman, Horwitz, 

& King, 2015; Horwitz, Czyz, & King, 2015). 

 

Data analysis 
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We provide descriptive statistics, including means and standard deviations, for the three suicidal 

ideation indicators (frequency, duration, urge severity) and their three predictors (connectedness, 

burdensomeness, hopelessness). To examine the extent to which these variables varied day-to-

day across the 28-day follow-up period, we considered interclass correlations (ICC), which 

provide information about the proportion of variance being due to between-person variability. 

Within-person variability (I-ICC) was obtained to evaluate the proportion of variance due to day-

to-day change in suicidal ideation or its predictors. We also provide a graphic representation of 

the extent to which suicidal ideation and its predictors varied across time by plotting group 

mean-centered (i.e. each participant’s own mean is centered at 0) time-series plots, standardizing 

variability over time for the entire sample. Finally, we describe the extent to which suicidal 

ideation ratings, as well as its predictors, changed from one day to the next day by at least one 

standard deviation from participants’ individual group mean (i.e. within-person standard 

deviation). These approaches to describing and visualizing variability are consistent with 

Kleiman and colleagues (2017).  

In order to explore the relationship between connectedness, burdensomeness, and 

hopelessness—as well as their two-way interactions—with same-day and next-day suicidal 

ideation frequency, duration, and urge severity, we utilized linear mixed effects models. All  

models included the three predictors, and next-day models also controlled for previous-day 

suicidal ideation corresponding to the outcome (e.g., for next-day duration, previous-day 

duration was controlled for). All  models included a random intercept and slope and, because the 

data came from a pilot intervention study, also controlled for any group effects1. To adjust for 

multiple comparisons, we applied the Benjamini-Hochberg procedure 

 

(Benjamini & Hochberg, 

1995) with a 0.05 false positive discovery rate. Analyses were conducted using SAS (version 

9.4) (SAS Institute, Inc.). 

Results 

Participant characteristics 

The sample’s sex distribution included 76.5% (n=26) female adolescents, with a mean age of 

15.5 years (SD=1.35). The sample’s racial/ethnic distribution was as follows (more than one 

category could be selected): 85.3% (n=29) Caucasian, 8.8% (n=3) African-American/Black, 

8.8% (n=3) Asian, 5.9% (n=2) Hispanic, 2.9% (n=1) American Indian or Alaska Native, and 
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2.9% (n=1) Native Hawaiian or Other Pacific Islander. At baseline, 52.9% (n=18) of the teens 

had a previous suicide attempt; 32.4% (n=11) attempted within a month of hospitalization. The 

average baseline suicidal ideation severity (range 0-5) was 4.06 (SD=0.92). Approximately a 

third (32.4%; n=11) of th1

 

e sample had at least one previous psychiatric hospitalization. 

Obtained via chart review, participants received the following psychiatric diagnoses: a 

depressive disorder, including major depressive or unspecified depressive disorder, (85.3%; 

n=29); an anxiety disorder, including social anxiety, generalized anxiety, or unspecified anxiety 

disorder, (70.6%; n=24); attention-deficit hyperactivity disorder (17.6%; n=6); unspecified mood 

disorder (11.8%; n=4); posttraumatic stress disorder (11.8%; n=4); obsessive-compulsive 

disorder (2.9%; n=1); and polysubstance abuse disorder (2.9%, n=1). With regard to survey 

adherence, participants responded to 654 (69.4%) and completed 650 (68.9%) surveys during the 

28-day period. On average, participants completed 19.12 (SD=7.07) surveys.   

Description of suicidal ideation indicators and their predictors  

Presence of any suicidal ideation was reported in 24.4% of all responses (n=159 days or events) 

over the 28-day follow-up; a total of 24 (70.6%) individual participants endorsed ideation at least 

once across these 159 events. The proportion of disclosures of any suicidal ideation was fairly 

consistent across the four weeks: 24.6% in week 1 (n=46 events), 22.1% (n=38 events) in week 

2, 24% (n=36 events) in week 3, and 27.3% (n=39 events) in week 4. The means, standard 

deviations, and ICCs for suicidal ideation frequency, duration, urge and predictor variables 

(connectedness, burdensomeness, hopelessness) are presented in Table 1. The ICCs presented in 

Table 1 indicate that the three suicidal ideation indicators as well as their predictors varied 

considerably from day to day. Specifically, 43%, 46%, and 47% of the variance in ideation 

frequency, duration, and urge, respectively, was due to within-person (1-ICC) variability. The 

within-person or day-to-day variability for connectedness, burdensomeness, and hopelessness 

ranged, respectively, from 37% to 31% to 33%. Figures 1 and 2 show graphically the day-to-day 

variability in suicidal ideation indicators as well as their predictors. The scores are group-mean 

                                                       
1
 As reported elsewhere (Czyz et al., 2018a), adolescents in the intervention group reported more days (or events) 

they had thoughts of suicide across the 28-day follow-up; however, there were no group differences in terms of 
intensity of these thoughts (ideation frequency, duration, and urge severity). Additionally, there were no group 
differences based on predictors of interest: hopelessness, connectedness, and burdensomeness. 
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centered (scores are subtracted from each participants’ overall or group mean), which allows for 

depicting the variability around a standardized mean for all participants.  

Participants’ suicidal ideation varied from one day to the next. Specifically, for suicidal 

ideation frequency, duration, and urge, 54.7% (n=235/519), 44% (n=229/520), and 43.3% 

(n=225/520) of daily ideation ratings, respectively, changed from one day to the next day by at 

least one standard deviation from participants’ individual mean. This suggest that participants’ 

day-to-day level of ideation differed considerably nearly half the time, with all participants 

having at least one instance of suicidal ideation change by at least one within-person standard 

deviation from one day to the next day.   

Participants’ levels of connectedness, burdensomeness, and hopelessness also changed 

from one day to the next consecutive day, however less so than for suicidal ideation. 

Approximately a third of connectedness, burdensomeness, and hopelessness ratings differed 

from one day to the next by at least one within-person standard deviation: 33.9% (173/510) for 

connectedness, 34.5% (176/510) for burdensomeness, and 32.4% (166/512) for hopelessness. 

Nearly all participants had at least one instance of day-to-day change in these variables (100% 

for connectedness; 94.1% for burdensomeness; 97.1% for hopelessness) by at least one within-

person standard deviation. 

 

Prediction of same-day and next-day suicidal ideation  

Results from mixed effects models (Table 2) indicate statistically significant concurrent, but not 

short-term prospective, relationships between suicidal ideation outcomes and lower 

connectedness, greater burdensomeness, and higher hopelessness. Only previous-day suicidal 

ideation was independently associated with next-day ideation indicators. 

Also summarized in Table 2 are results from mixed effects models considering two-way 

interactions between the three predictors and suicidal ideation. When considered concurrently, 

all three two-way interactions were significantly associated with suicidal ideation frequency, 

duration, and urge severity. However, when examined prospectively and adjusting for previous 

day suicidal ideation, only the combination of connectedness with burdensomeness was 

significantly associated with next-day suicidal ideation frequency, duration, and urge severity. In 

addition, the interaction between connectedness and hopelessness was significantly associated 

with next-day suicidal ideation frequency and duration. As shown in Figure 3, when either 
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burdensomeness or hopelessness were high, presence of higher levels of connectedness was 

associated with decreasing same-day suicidal ideation; the same pattern emerged when 

interactions were plotted for next-day suicidal ideation. Finally, as shown in Figure 3, the 

combination of high burdensomeness and high hopelessness was associated with increasing 

same-day suicidal ideation frequency, duration, and urge severity.   

 

Discussion 

In this study of psychiatrically hospitalized teens followed daily for a month after discharge, we 

examined concurrent and short-term prospective associations between three indicators of suicidal 

ideation severity (frequency, duration, and urge) and theoretically-informed risk precursors: 

connectedness, burdensomeness, and hopelessness. Given limited information about the extent to 

which suicidal ideation and its precursors change over short periods of time among adolescents 

in the post-discharge period, we also examined day-to-day variability in suicidal ideation as well 

as connectedness, burdensomeness, and hopelessness. To our knowledge, this is the first study 

employing fine-grained (i.e. daily) assessments among discharged adolescents to understand the 

dynamic nature of these phenomena and short-term prediction of suicidal ideation. 

Several key findings emerged from this study. First, day-to-day variability in suicidal 

ideation frequency, duration, and urge severity was notable. We found that between 43% and 

47% of the variance in suicidal ideation was due to within-person, or day-to-day, variability. 

This is consistent with previous work conducted by Kleiman and colleagues (2017) who, in two 

samples of adults responding to four surveys per day, reported that 33% and 47% of variance 

was accounted for by within-person variability. Thus, this finding contributes to the growing 

body of literature suggesting that suicidal ideation is dynamic over short periods of time. In fact, 

about half of suicidal ideation ratings in this study changed at least one within-person standard 

deviation from one day to the next. In line with IPTS theory, which conceptualizes these as 

dynamic (Van Orden et al., 2010), it is notable that the precursors to suicidal ideation examined 

in this study also varied considerably, with approximately a third of connectedness, 

burdensomeness, and hopelessness ratings changing day-to-day by at least one within-person 

standard deviation. This pattern of variability is worth noting because most studies ask about 

severity of suicidal ideation as well as risk indicators over longer time intervals that may not 

capture these changes or states, which, in turn, could be critical to improving risk detection. 
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Additional findings that warrant discussion include the fact that, despite significant 

concurrent associations, connectedness, burdensomeness, and hopelessness were not significant 

predictors of next-day suicidal ideation indicators when accounting for previous-day suicidal 

ideation. These time-dependent relationships may be reflective of the dynamic, or state-like, 

nature of these constructs and, while contrary to what might be expected based on theory and 

evidence found in existing literature, it may be that hopelessness, burdensomeness, and 

connectedness are limited in predicting short-term suicidal ideation. This is consistent with Ben-

Zeev et al. (2012) who found no relationship between hopelessness and near-term ideation as 

well as with Kleiman and colleagues’ study 

While not associated independently, our findings indicate that particular combinations of 

risk indicators predicted next-day suicidal thoughts. Specifically, low connectedness in 

combination with either high burdensomeness or high hopelessness was significantly associated 

with next-day suicidal ideation, even when controlling for previous-day suicidal ideation. The 

combination of low connectedness and high burdensomeness predicting ideation is in line with 

IPTS (Joiner, 2005; Van Orden et al., 2010) as well as a number of studies (Chu et al., 2017; 

Opperman et al., 2015; Stewart et al., 2017). However, to our knowledge, this study is the first to 

provide evidence supporting the importance of these two theory components to our 

understanding of suicidal ideation or desire using a short-term prospective design. Moving 

beyond IPTS, however, it is noteworthy that low connectedness together with high hopelessness 

was also associated with next-day suicidal ideation, pointing to multiple proximal pathways to 

suicidal ideation. Although a sense of burdensomeness may contribute to hopelessness, 

hopelessness is a broader construct that may reflect struggles in interpersonal and/or non-

interpersonal domains. With implications for our understanding of suicide risk, low 

connectedness, together with elevated sense of burdensomeness or hopelessness, appears to 

represent an especially risky state for not only the emergence of suicidal ideation but also its 

persistence into the next day. The critical role of connectedness in these synergistic effects is 

further supported by our finding that the combination of hopelessness and burdensomeness did 

(2017) where only suicidal ideation (but not 

hopelessness, loneliness, or burdensomeness) predicted short-term changes in suicidal ideation 

assessed multiple times per day. In this study, previous-day suicidal ideation was also associated 

with next-day suicidal ideation. This suggests that, despite fluctuating day-to-day, greater 

severity of suicidal ideation is a strong indicator of ideation the following day.  
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not predict next-day ideation. Additional studies are needed to determine if this pattern of 

findings can be replicated in other samples.  

The study findings should be considered in light of its limitations. The primarily female 

and Caucasian sample limits generalizability of the results. Although comparable to EMA 

studies of similar length (e.g., 62.0% reported by Kleiman et al., 2017; 77.8% reported by Torous 

et al., 2015), survey adherence (69%) may be another limitation, as it is not possible to rule out 

that adherence may have been influenced by relevant mood states or factors. Moreover, although 

single-item measures are commonly used in context of EMA studies to lower response burden, 

the extent to which these items correspond to longer measures should be examined in future 

research. Daily surveys employed in this study are subject to greater recall bias relative to 

multiple daily assessments, which would have the advantage of providing even more fine-

grained information about teens’ experiences. Our work should be replicated not only across 

different samples but also in studies utilizing more frequent assessment schedules. This study 

was also not sufficiently powered to consider between-person moderators of repeatedly-assessed 

experiences, such as sex, gender identify, and clinical characteristics (e.g., attempt history). 

There is also possible concern that teens underreported thoughts of suicide. While this possibility 

exists, we found that significantly more teens in this sample reported thoughts of suicide via 

daily diaries compared to an end-of-study assessment covering the same time period (Czyz, 

King, Nahum-Shani, 2018b), suggesting willingness to disclose this information. Finally, the 

measure of suicidal thoughts used in this study did not assess suicidal intent or plans, or, more 

generally, variability in the content of suicidal thoughts, which could be important to our 

understanding of transitions in suicidal thinking and precursors to suicidal behavior. Future work 

should also examine comprehensive theoretical frameworks concerned with transition in suicidal 

thinking (e.g., in IPTS, hopelessness about burdensomeness and low connectedness is 

hypothesized to explain the transition from passive to active ideation). 

 

Conclusions 

Taken together, this study adds to the growing literature suggesting that suicidal thoughts 

fluctuate considerably, thus highlighting the value of EMA methods in providing a more nuanced 

understanding of when these thoughts occur as well as the associated contextual factors. The 

dynamic nature of suicidal ideation observed in this study also converges with clinical 
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recommendations to closely monitor ideation in the post-discharge period, although much more 

work is needed to address critical issues related to the feasibility of clinical implementation of 

more frequent monitoring. Moreover, these findings point to the importance of additional 

research to determine if interventions targeting dynamically changing levels of suicidal ideation 

and its predictors in real time, such as via just-in-time adaptive interventions (Nahum-Shani, 

Hekler, & Spruijt-Metz, 2015; Nahum-Shani et al., 2017), would prove effective. Interventions 

targeting burdensomeness, hopelessness, and connectedness might be especially valuable in 

reducing the intensity of ideation occurring in close proximity, i.e. the same day. Because 

connectedness moderated, both concurrently and short-term prospectively, the impact of 

hopelessness and burdensomeness on ideation, fostering high-risk adolescents’ sense of 

connectedness may be an especially promising intervention target. Increasing social support, 

particularly in the domain of the family, is often a key focus of interventions for adolescents at 

risk for suicide, including our MI-enhanced safety planning intervention pilot (Czyz et al., 

2018a).  However, to inform tailored interventions for adolescents at suicide risk and identify the 

most promising mechanisms of change, it would be informative to consider if different forms of 

connectedness (e.g. family, peers, school)—previously found to have distinct relationship with 

suicidal thoughts and behavior among teens (Arango et al., 2018; Czyz, Liu, & King, 2012; 

Kaminsky et al., 2010)—may be differentially associated with near-term risk.  

 Finally, the time-dependent relationship between suicidal thoughts and individual risk 

factors examined in this study points to the possibility that the dynamic nature of these constructs 

may require even more fine-grained assessment in order to improve short-term prediction. 

Identifying suicidal ideation over short time intervals might also be improved by considering 

additional features of predictors (e.g. change scores), evaluating different contextual factors or 

mood states as well as the impact of treatment (attendance, adherence, type), or, as found in this 

study, by examining synergistic effects of risk indicators. A focus on distinct phenotypes of 

suicidal ideation, accounting for its intensity and variability, in real-time (Kleiman et al., 2018) 

could offer another promising approach to short-term risk identification. Research employing 

frequent assessments across different populations as well as settings is needed to help address 

these research questions and ultimately help identify meaningful targets of intervention for 

individuals at elevated suicide risk. 
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Figure 1 Ideation time-series plots  
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Note: Variables are group-mean centered 
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Figure 2 Predictors time-series plots  
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Note: Variables are group-mean centered 
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Figure 3 Same-day suicidal ideation interactions  

 

Connectedness*Burdensomeness         Connectedness*Hopelessness      Burdensomeness*Hopelessness 

 

 

Note: Interactions are for suicidal ideation duration. Corresponding interactions for ideation frequency and 
urge severity had consistent patterns. 
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