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Background: Our understanding auicidal ideatiorand itsrisk precursorss largelyinformed

by studies spanning oveside time intervals (weeks, months, yeaisittle is known about
suicidal ideatioras it occursn daily lives of individuals at riskor suicide, the extent to which
suicidal thoughtgare dynamimver short periods of time, and the degree to wtiiebretically
informed riskfactorpredict neaterm suicidal ideatiorM ethods: Thirty-four adolescents
hospitalized"due to last-month suicide attempt and/omlask suicidal ideatio(76% female;
ages 1317) responded to daily surveys sent to tbell phones for four consecutive weeks after
dischargdn=652 observationsiResults: There washotablevariability in day+{o-day suicidal
ideation, with half of ideation ratings changiaigleasonewithin-person standard deviation
from one day to thaext. Results of mixed effects models reveadcurrent (sameay), but

not short-term prospective (next-dag¥sociatioa between suicidal ideation (frequency,
duration, urge) andell-establishegbredictors(connectedness, burdensomeness, hopelessness).
However, synergistic effects of low connectedness with either high burdensomehigés or
hopelessnesswere reliably associated with more ssagre and nextday suicidal ideation
Conclusions._ This study adds temerging literature indicating that suicidabughts fluctuate
considerably among individuals at risk for suicide, further extending it by focusing on
adblescents in the critical pekbspitalizatiornperiod. Fostering highisk adolescents’ sense of
connetedness to others may be an especmltynising intervention targeffrequent assessment
of suicidaldideation andstpredictors, independently and in combination, could helpifgent
promising ‘predictors of shotérm riskand meaningful intervention targets in higék teens.
Keywords: Ecological momentary assessment; adolescents; suicidal ideation; hopelessness;

interpersonapsychological theory.

I ntroduction

Suicide is currently the 2nd leading cause of death amdalgscents in the United States
(Centers forDisease Control and Preventkiii8) Moreover,almost18% of adolescents
surveyed nationally reported thoughts of suicide in the past year and nearly 9% attenofmted s
(Kann et al., 2016)Research spanning several decddesprovided valuable information about
risk and protective facto@ssociated with suicidal thoughts and behaBoidge, Goldstein, &
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Brent, 2006; McLoughlin, Gould, & Malone, 201Spirito & EspositeSmythers, 2006 )At the
same time, there remaimanswered questioadout theneartermprecursors of suicidal
ideation and behavior. On an even more fundamental li¥lel is known about th@revalence
of these phenomena in individuals’ daily lives (Nock Prinstein, & Sterba, 2009).

The_need to fill these knowledge gaps is especially critical for psychigthcspitalized
teens as thepost-discharge period is often characterized by ongoing suicideeltatkd crises
(Brent et al;2013; Czyz, Berona, & King, 2016; Goldston et al., 1999; Yen et al., 2013) and
fluctuatingrisk"patterns (Czyz & King, 2015; Prinstein et al., 2008). Recently digchar
individualsare also at an increased risk uicide (Chung et al., 2017). Given tha majority
of existing.studies focusing on suicidal ideation and suicide attempts have relieg@n lon
assessmentindows (weeks, months, years), with the average follow-up period being nearly 7
years(Ribeiro et al., 2016}here idimited information about the extent to which theoretically
and clinicallyinformed risk indicators are meaningfully associated with suicigstion or
behavior in.the near term. In other words, relying on longer time intervals betveessrasnts
has precludedsgaininginically relevantinsight about who might be at imminemtacute 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 plh@avesmade it
increasinglypossible to investigate the occurrence and precursors of suicidal idewtion a
behavioringaeaktime via Ecological Momentary Assessment (EMA), which involves repeated
and frequentassesent of behavior in the person’s natural environrildieskowitz & Young,
2006; Shiffman, Stone, & Hufford, 2008). Existing studies involving repeated assessment of
suicide riskrelated constructs have demonstrated that EMA data collection is fg@abidson,
Anestis, & Gutierrez, 201 8nd that repeated assessment of suicidal thoughts was not associated
with any iatrogenic increase in suicidal thinkifidusky et al., 2014; Law et al., 2015).
Additional EMA studies with adults have indicated that suicidal thoughts are dynamic over short
periods of time, sometiméiictuating over an interval of only a few hours (Hallensleben et al.,
2018; Kleiman et al., 2017).

In addition to improving our understanding of fluctuations in siailcideation, the use of
EMA approaches hadlowed for a more nuancedgsessment of proximal risk factors for
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suicidal thoughts and behaviors. A study by Husky and colleagues (2017) identified contextual
variables associated with suicidal ideation among recently dischadgégatients and found

that doing work, passive leisure, and inactivity were associated with increased risk for suicidal
ideation. Being alone also increased riskereas being with close others reduced this Bisk:

Zeev and colleagues assessed depreshdtinpatientsnultiple times per dagnd found that
momentary, ratings of sadness, tension, and boredom predicted suicidal ideidutonexit
assessmentpdi, 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 ideaBonilarly, in two adult samples of
previous suicide attempters and psychiatric inpatiétiesman et al(2017) found that while
hopelessnessyburdensomeness, and lonehaessrong associations with concurrent suicidal
ideation, these risk factors were not agsted with nextassessment suicidal ideation when
controllingfor suicidal ideation at the previous assessmafhile thesestudies have contributed

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

changes iprsuicidal ideation, as well as predictors of these changes, in reisehiyed
adolescents. To our knowledge, only @&@MA study(Nock et al., 2009has assessed suicidal
ideation inadolescent§ages 1219), howevepatrticipantsvere recruited from the camunity

and reported relatively infrequent suicidal ideateer thetwo-weekfollow-up period.

Purpose of this study

In our previous,study aidolescentsrhowere followed dailyfor a month following psychiatric
hospitalizatien; wéearnedhat dailyassessmestofsuicidal ideation in the critical pest
discharge period weifeasible acceptable to adolescengsd resulted in more teens reporting
thoughts of suicide compared to an endstoidy assessme(€zyz, King, Nahum-Shani, 2018b
Encouraged.byhese findings—ancklying on the samgsampleof adolescents, whiclas
originally drawn from a pilot trial of a brief intervention for hospitalized teens (Czyz, King,
Biermann, 2018a)-the current studprovides a nuanced examination of the post-discharge
experienc@meongsuicidal adolescentSpecifically, we sought to investigate, in a more fine-
grained manner, thextent to which suicidal ideation indicatdr®. frequencyduration, and
urge severitypnd theoreticallinformed suicide risk and protective factors (i.e. connectedness,

burdensomeneskppelessness) are dynamic oryvday+io-day in the postlischarge period. In

This article is protected by copyright. All rights reserved



SHORT-TERM PREDICTION OF SUICIDAL IDEATION 5

addition, we examinethe degree to which hopelessness, connectedness, and burdensomeness
are associateandependently and in combinatiomith sameday and nextay suicidal ideation
frequency, duration, and urge severity. These questions build on existing EMA resélarch wi
adults at risk for suicidéBen-Zeev et al., 2012; Hallensleben et al., 2018; Husky et al., 2017;
Kleiman et ak;.2017) and expand on it by explicitly focusing on the post-discharge period among
high+isk adolescents.

Ourfocus on connectednessldiurdensomeness is informed by the interpersonal-
psychologicaltheory of suicidal behavi@®TS) (Joiner, 2015; Van Orden et al., 20®herein
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 (burdensortiEhggspposes
thatthe combination of these two factdesds to suicidal deg, which has been supported by
previous researcAamongadults andeens(Chu et al., 2017; Opperman, Czyz, Gipson, & King,
2015; Stewart, Eaddy, Horton, Hughes, & Kennard, 2017). We thus expected that the interaction
betweerlow connectedness and highrdensomeneds be associated with greatseverity of
suicidal ideationGiven that the combination of thwarted belongingness and burdensomeness has
been proposenb serve as proximal pathway from a number of different risk factors to suicidal
ideation (Van Orden et al., 2010), evaluatiagne and next-dayelationship betweethe
simultaneeus presence of these constructsaiotal ideation is especially fitting.

Our focuson hopelessnesdefined as negative expectations about the future, is guided
by a cognitiveframework(Wenzel & Beck, 2008)vherein hopelessness is conceptualiaed
both centraland,proximato the emergence of suicidal ideatidmoreover, the link between
hopelessnesand suicidal ideation and behavisralso weldocumented in previous work (e.g.,

Beck, Steer, Kovacs, & Garrisph985; Smith, Alloy, & Abramson, 2006teer, Kumar, &
Beck, 1993; Mazza & Reynolds, 1998). Consistent with theory and previous woekpeeted
that hopelessness be assoeited with greater severity of suicidal ideation

This_study also builds and exparaisKleiman et al.’s studi2017) by considering both
the main efiects of burdensomeness, connectedness, and hopelessness as well asviheir two
interactionin the shotterm prediction of suicidal ideatioBpecifically, b considerthe
possibility that concurrent or shagrm prospective preclion is improved when thgredictors
of burdensomeness, connectedness, and hopelessness are considered in any comddimation —
than the specific combination of low connectedness and burdensopenpsesposed by
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IPTS—we exploredall possible tweway interactions between thesenstructs. The importance
of considering synergistic effects is atsmsistent with theoretical models of suicidal behavior
andrecent metanalytic studiesndicating that known individual risk factors appear to have a
modest relationship with suicidddoughts and behavioF anklinet al., 2017Ribeiro et al.,
2016). Finally;examining these relationships concurrently (same-day) and prospéntwxél
day) will allow for a greater understanding of the dynamic, or more lasting, relafidrediaieen
different'suicide risk indicators and suicidal thoughts. While previous réskasgrovided

initial evidencethat certain factors appear to have adependentelationship with suicidal
ideation Ben-Zeev et al., 2012; Kleiman et al., 2017), investigathe extent to whicthis

holds acrassether at-risk populationsvesranted.

M ethods

Participants

Participants included adolescents (aged )3vho were psychiatrically hospitalized due todast
month suigiderattempt and/or lagéek suicidal ideation. Participants were recruiietiveen
January and May 201@ take part in @ilot study of a brief psychosocial intervention—focused
on feasibilityand acceptability ohthreecomponent (individual and family sessions, post-
discharge-eallinotivational interviewindMI) -enhanced safety plaimg intervention compared

to treatment asisual that included safety planning without MI—with a daily sufedgw-up
componentCzyz King, & Biermann, 2018akExclusion criteria included: severe cognitive
impairmentoraltered mental status (e.g., active psychosis or mania), transfer to medical unit or
residential'‘placement, no availability of a legal guardisard of state), and teen not having a
cell phone with text messaging capabili@f.the 50 potentially eligible participants, based on an
initial screening,of admission records and consultation with inpatient teare@gednévo (4%)

did not own.aell phone and one (2%) did not have cell phone adoesssciplinary reasons.

Of thosemeeting all eligibility criteria, 36 (76.6%) provided parental consent and teen assent.
This study’ssanalytic sample includes 34 adolescents who continued in the steidygion

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 Revievd Biser

providing consent and assendrficipants completed a series of selport surveys during
hospitalization in addition to three folloup assessmentapproximately 12 weeks 1 month,

and 3 months after hospitalization. In addition, beginning on the first day aftdisttharge,
paricipating.adolescentsere also asked to complete one survey each evening for 28
consecutive days. A link to the survey, developed usiQgaltrics survey tool

(www.qualtrics:conp, was sent to participants’ phones via text messages between 5pm and 7pm
Paticipants'were asked to respond to the survey within 1 to 1.5 hours. Text messagssniver
automatically using a secure research platform called Telfé¢fandez, Johnson, &

Rodebaugh, 2013participants had the option to fill out the survey on their smartphone or using
an internet'browser cencomputer, allowindpr the survey to be mobile compatible while

ensuring that participants could respond even if internet access on their smartphone wa
restricted or Ithey did not own a smartphone. Responses to daily surveys were monitored by the
study’s on-call clinicians who contacted participants if they endorsed curratibrdeith
intent/planser-arsuicidattempt in last 24 hours; for additiomesk managemerdetails please

see Czyz, King, and Nahum-Shani (20l &articipants were compensated $20 to offset text
messaging.and/or data plan fees in addition to $4 for each completed survey. Witlephieexc

of pertinent'baseline information, this stigljocus ison the data obtained via daily surveys.

Measures

Hopelessnes#n, reference tahe last 24 hoursdolescents rated the extent to whinhy felt
hopeless (“lksee only bad things ahead of me, not good things”) usipgiat4cale anging

from “strongly disagree” to “strongly agree.” This item was from tite® Brief Hopelessness
Scale(Bolland, McCallum, Lian, Bailey, & Rowan, 200Rdaptedrom the Hopelessness Scale
for Children(Kazdin, Rodgers, & Colbus, 198@)he measurbas sound psychometrics and is
comparable.to.the full measure of hopelessridss item was selected because it had strong
factor loadingas well as itetotal scale correlatio(Kazdin et al., 1986).

Connectedness and burdensomenRsferencing the & 24hours, adolescents were asked each

day to rate, using af@eint 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 thefdakeEnt
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sense of burdensomeness (“The people in my life would be happier without me”). These two
guestions were derived from the it&m Interpesonal Needs Questionnaire (IN(Yan Orden,
Cukrowicz, Witte, & Joiner, 2012) measuring thwarted belongingness and perceived
burdensomesss The INQ has strong psychometric properieadult and adolescent samples
(Hill et al., 2015; Van Orden et al., 201Epr the purposes of creating a brief assessment of
daily connectedness and burdensomeness, we chose these items due to th&csirdogding

on thar respectivesubscales among young adults (Van Orden et al., 202adolescents

(January 2016, Hill personal communication).

Suicidal ideatienBaseline suicidal ideation severity, based on the Colu®bieide Severity
RatingScale (ESSRS) Posner et al., 2011yvasassessed on agbint scale (from “wish to be
dead” to “suicidal ideation with specific plan and intenThe GSSRS assesses a range of
suicidal thoughts and behaviors, and it has shown strong reliability adiyw@osner et al.,
2011), including predictive validity for suicide attempts (Gipson, Agarwala, Opperrnoanijti
& King, 2045yHorwitz, Czyz, & King 2015).

Each day, adolescents were asked about suicidal ideafibany point in the last 24
hours, didwou have any thoughts of killing youfZeln affirmative answer was followed by
questionssmodeled after theSSRS(Posner et al., 201 Bssessing frequencyHdw many times
did you have thoughts of killing yourséjfand duration (How long did these thoughts |28}
Using a 4-point scale, frequency response options ranged from “only one time” to “mtielie t
Using a 5 point-scale, duration response options ranged from “a few seconds or minutes” t
“more thanw8: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.urg® 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
(frequencygduration, and urge severity)s important to note that teens reportimgpresence
of suicidalideation on a given day responded to an equivalent number of tgiltiler” items

to avoid inadvertently encouraging teens to underreport suicidal ideation based on surhey lengt

Data analysis
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We provide descriptivetatistics, including means and standard deviations, for the three suicidal
ideation indicators (frequency, duration, urge severity) and their threetorsdiconnectedness,
burdensomeness, hopelessness). To examine the extent to which these variatlldayta-
day across the 28ay 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 {ICC) was obtained to evaluate the proportion of variance due to day-
to-day change'in suicidal ideationits predictors. We also provide a graphic representation of
the extentto'which suicidal ideation and its predictors varied across timettiygobroup
meancentered (i.e. eactagicipant’s own mean is centered at 0) tisagies plots, standardizing
variability avertime for the entire sample. Finallyewlescribe the extent to which suicidal
ideationratings; as well as its predictochianged from one day to the next day bleast one
standard deviation from participants’ individgsbupmean (i.e. withirperson standard
deviation).Theseapproacheto describig and visualizing variability areonsistent with
Kleiman and colleages(2017).

In orderio explore theelationshipbetweerconnectednesburdensomenesand
hopelessnessaswell astheirtwo-way interactions—with sameday and next-daguicidal
ideation frequency, duration, andyeseverity,we utilized linearmixed effectsmodels All
models ineluded ththreepredictorsand next-day modebdsocontrolledfor previous-day
suicidalideationcorrespondingo the outcome (e.gfor next-day duration, previous-day
durationwascontrolledfor). All modelsincluded a randornmterceptand slope andiecausehe
datacamefromra pilotinterventionstudy,alsocontrolledfor any groupeffects. To adjustfor
multiple comparisonswe appliedthe Benjamini-Hochberg procedufBenjamini & Hochberg,
1995)with' a 0.05falsepositivediscovery ate.Analyseswereconducted usin§AS (version
9.4) (SASInstitute,Inc.).

Results

Participant.eharacteristics

Thesample’s.sex distribution includé®.3%6 (n=26) female adolescents, with a mean age of
15.5 years (SB1.35). The sample’s racial/ethrdestribution was as follows (more than one
caegory could be selected): 85.3% (n=29) Caucasian, 8.8% (n=3) Aficenican/Black,

8.8% (n=3) Asian, 5.9% (n=2) Hispanic, 2.9% (n=1) American Indian or Alaska Native, and

This article is protected by copyright. All rights reserved



SHORT-TERM PREDICTION OF SUICIDAL IDEATION10

2.9% (n=1) Native Hawaiian or Otheaéific Islander. At baselin®2.9% (n=18) of the teens

had a previous suicide attemp2.4% (n=11) attempted within a month of hospitalization. The
average baselirguicidal ideation severity (ranges) was 4.06 (SD=0.92). Approximately a
third (32.4%; n=11) of tHe sample had at least opeeviouspsychiatric hospitalization.

Obtained via-chart review, participants received the following psychiatgooszsa

depressive disorder, including major depressive or unspecified depressive disér@#r, (8
n=29); an‘anxiety disorder, including social anxiety, generalized anriaiypspecified anxiety
disorder, (70:6%; n=34attentiondeficit hyperactivity disorder (17.6%; n=6); unspecified mood
disorder (11.8%; n=4postraumatic stress disorder (11.8f&4); obsessive-compulsive
disorder (2:9%;n=1); and paybstance abusksorder (2.9%, n=1)Vith regard to survey
adherenceypacipants 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 ofany suiciti@meationwas reported in 24.4% of all responses (n=159 daysemgyv
over the 28-day follow-up; a total of 24 (70.6%) individual participants endorsed idatleast
onceacross,thee 159events The proportion of disclosures of any suicidal ideation was fairly
consistent-across the foueeks: 24.6% in week 1 (n=46 events), 22.1% (rex85ht$ in week

2, 24% (n=36 events) in week 3, and 27.3% (n=39 evantegek 4.The means, standard
deviations, and ICCs for suicidal ideation frequency, duration, urge and predictbiesria
(connectedness, burdensomenespglessness) are presented in Table 1. The ICCs presented in
Table 1 indicate thahethree 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-pers@Cji+ariability. The
within-person.or daye-day variability for connectedness, burdensomeness, and hopelessness
ranged, respectively, from 37% to 31% to 33%. Figures 1 and 2 show grapthiealyyto-day
variability inssuicidal ideation indicators as well as their predictors. The scores arengeanp

! As reported elsewhere (Czyz et @018a), adolescents in the intervention group reported more dase(us)
they had thoughts of suicide across thedag follow-up; however, there were no group differences in terms of
intensity of these thoughts (ideation frequency, durationuegel severity). Additionally, there were no group
differences based on predictors of interest: hopelessnessctaimess, and burdensomeness.
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centered (scores are subtracted from each participants’ overall or gron)p wigah allows for
depicting the variability around a standaeti 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).0f daily ideation ratings, respectively, changed from one day to the next day by at
least one standard deviation from participants’ individual mehis. suggest that participants’
day+to-day-level of ideation differed considerably nearly half the time, Witbaaticipants
havingat least'one instance of suicidal ideatchange 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, howeverskesisan for suicidal idéan.

Approximately a third of connectedness, burdensomeness, and hopelessness ratiads diff
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 oftok@ay change in these variables (100%
for connectedness; 94.1% for burdensomeness; Yorlkopelessness) by at least one within

person standard deviation.

Prediction of ssneday and nextlay suicidal ideation
Results from mixed effects modédlBable 2)indicate statistically significant concurrebut not
shortterm prospectiverelationshipdetween suicidal ideatiasutcomes and lower
connectedness, greater burdensomeness, and higher hopelé€3stlygseviousday suicidal
ideation was independently associated with next-day ideation indicators.

Also summarized in Table 2 are results from mixed effects models consideriwgaiwo
interactions between the three predictors and suicidal ideation. When cedsidacurrently,
all three tweway interactions were significantly associated with suicidal ideatemuéncy,
duration, and'urge severity. However, when examined prosplgcaind adjusting for previous
day suicidakideatioronly the combination of connectedness with burdensomerasss
significantly associated with negay suicidal ideation frequency, duration, and urge severity. In
addition, thanteraction between connecdness anbopelessness 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 connecedness
associated with decreasisgmedaysuicidal ideationthe same pattern emerged when
interactions were plottefdr next-daysuicidal ideationFinally, as shown in Figure 3, the
combination of high burdensomeness and higppelessness was associated with increasing

sameday suieidal ideation frequency, duration, and urge severity.

Discussion
In this study“ef‘psychiatrically hospitalized teens followed d@aitya month after discharge, we
examined concurrent and short-term prospe@sssciations between three indicators of suicidal
ideationseverity(frequency, duration, and ungend theoreticallynformed riskprecursors:
connectedness, burdensomeness, and hopelessness. Given limited information akterittte
which suicidal deation and its precursors change over short periods of time among adolescents
in the postdischarge period, we also examined-tlaglay variability in suicidal ideation as well
as connectedness, burdensomeness, and hopelessness. To our knowledties g study
employingsfine=grained (i.e. daily) ssssmentamong discharged adolescents to understand the
dynamic nature of these phenomena and sham-predictiorof suicidal ideation

Several key findings emerged from this study. First, tdegay variability in suicidal
ideation frequency, duration, and urge sevemiggnotable. We found that between 43% and
47% of the variance in suicidal ideation was due to within-person, dioetdgy, variability.
This is consistent with previous work conducted by Kleiman and colle@QEg)who, in two
samples of-adultseesponding tdour surveys per dayeported that 33% and 47% of variance
was accounted for byithin-person variabilityThus, this finding contributes to the growing
body of literature suggesting that suicidal ideation is dynamic over short perithahe ofn fact,
about half.osuicidal ideation ratings this studychanged at least one withperson standard
deviation fomone day to the next. In line with IPTS theory, which conceptudlie=e as
dynamic (Man Orden et al., 2010)js notable thd the precursors to suicidal ideation examined
in this studyalso variecconsiderablywith approximately a third of connectedness,
burdensomeness, and hopelessness ratings changitgdiayby at least one within-person
standard deviation. This pattern of variability is worth noting because mostssastti@about
severity of suicidal ideation as well as risk indicatrer longer timentervals that mayot

capture these changesstates, which, in turn, couli criticalto improving risk detection.
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Additional findings hat warrant discussion include the fact tl@spite significant
concurrent associationspnnectedness, burdensomeness, and hopelessness vaggaificant
predictorsof next-day suicidal ideation indicators when accounting for prevdayssuicidal
ideation.These timedependent relationships may be reflective of the dynamic, orlét@te-
nature of these constructs and, while contrary to what might be expected based on theory and
evidence found in existing literatuiemay be thahopelessness, burdensomeness, and
connectedness alimited in predicting shofterm suicidal ideationThis is consistent witBent
Zeev et al{2012) who found no relationship between hopelessness anteneaddeation as
well as withKleiman and colleagues’ stu{@®017) where only suicidal ideation (but not
hopelessnessyloneliness, or burdensomenessigigeshort-term changes in suicidal ideation
assessed multiple times per daythis study, previous-day suicidal ideation \aésassociated
with nextday suicidal ideation. Thisuggests that, despiflectuating dayto-day, greater
severity of suialal ideations a strong indicator of ideation the following day.

While notassociateithdependerty, our findingsindicatethatparticularcombinations of
risk indicatorspredicted nextlay suicidal thoughts. Specificalljow connectedness in
combination witheither high burdensomeness or high hopelessnessigiaicantly associated
with next=day suicidal ideation, even when controlling for previous-day suiciddladeT he
combinatien of low connectedness and high burdensompregisting ideation is in linaith
IPTS (Joiner, 2005; Van Orden et al., 2088)well asa number of studies (Chu et al., 2017;
Opperman.et al., 2015; Stewart et al., 2017). However, to our knowledge, this study & the fir
provide evidence supporting timportanceof these two theory components to our
understanding‘of suicidal ideation or desire using a short-term prospective deswymg M
beyond IPTS, however, i noteworthythatlow conrectedness together wikiigh hopelessness
was alsassociated witmext-day suicidal ideatiopointing tomultiple proximal pathways to
suicidal ideationAlthough a sense of burdensomensg contribute to hopelessness,
hopelessness.is a broader constiiuat may reflect stiggles in interpersonal and/or non-
interpersonal™domainVith implications for our understanding of suicide risk, low
connectedness, together with elevated sense of burdensomeness or hopelessness, appears to
represenan especially risky state for not orthe emergencef suicidal ideatiorbut also its
persistencento the next dayThe critical role ofconnectedness these synergistic effecis
further supported by our finding that the combination of hopelessness and burdensomeness did
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not predict nextday ideationAdditional studies are needed to determine if this pattern of
findings can be replicated in other samples.

The study findings should be considered in light ofitétations Theprimarily female
and Caucasian sampimits generalizability of the result&\lthoughcomparabléo EMA
studiesof similar length (e.g., 62.0% reported by Kleiman et al., 2017; 77.8% reported by Torous
et al., 2015)survey adherence (69%nay beanother limitation, a& is not possible to ruleut
that adherence'may have béeiluenced byrelevantmoodstates or factos. Moreover, although
singleitemmeasures are commonly used in context of EMA sttdlilesverresponse burden,
the extent to which these items correspond to longer measures should be examineel in fut
researchDailyssurveys employed in this study are subject to greater recall bias relative to
multiple daily assessmentsvhich would have the advantage of providing even more fine-
grained informatiormbout teens’ experience®ur work should be replicated not only across
different samples but also in studies utilizing more frequent assessment schigdslstidy
was also not sufficiently powered tonsider betweeperson moderators oépeatedlyassessed
experiencesysuch as sgender identifyandclinical characteristics (e.g., attempt history).
There is also'possible concern that teens underreported thoughts of suldldehi&/ possibility
exists, wesfound that significantly more teens in this sample reported thoughisiad sia
daily diariescompared to an end-study assessment covering the same time pétinyz,

King, Nahum-Shani, 2018b), suggestintjingnessto disclose thisnformation.Finally, the
measure of suicidal thoughts used in this study did not assess suicidal intent,arplanse
generally, variability in the content of suicidal thoughts, which could be important to our
understandingof transitions in suicidal thinking and precursors to suicidal belfatioce work
shouldalso examineomprehensivéheoretical frameworks concerned with transition in suicidal
thinking (e.g., in IPTS, hopelessned®utburdensomeness and low connectedrsess

hypothesized.to explaiime transition fronpassiveto activeideation).

Conclusions

Taken togetherhis studyadds to the growing literatuseiggesng that suicidathoughts
fluctuateconsiderablythus highlighting the value of EMA methods in providangorenuanced
understanding of when these thougitsur as well agheassociate@ontextual factors. The
dynamic nature of suicidal ideation observed in this stlslyconverges vih clinical
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recommendation® 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. Moreovehgsefindings point to the importance of additional
research to determine if interventions tairggtlynamically changing levels of suicidal ideation
and its predietors ireal time such as via justi-time adaptive intervention®ahum-Shani,

Hekler, & SpruijtMetz, 2015; Nahurthani et al., 2017), would prove effective. Interventions
targetng'burdensomeness, hopelessness, and connectedness might be especially valuable in
reducing the'itensity of ideation occurring in close proximity, i.e. the same Bagause
connectednessioderated, both concurrgnand shorterm prospectivelythe impact of
hopelessnessrartmirdensomeness on ideation, fostering migk-adolescents’ sense of
connectednesmay be an especially promisingtervention targetncreasing social support,
particularly in the domain of the familig often a keyfocusof interventons foradolescentat

risk for suicide, including our Ménhanced 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 changeyauld be informative to consider if different forms of
connectedness (e.g. family, peesshoo}—previously found to have distinct relationship with
suicidal theughts and behavior among teens (Arango et al., 2018; Czyz, Liu, & King, 2012;
Kaminsky-et al., 2010)-rmay be differentially associated with ngarm risk.

Finally, the timedependent relationship between suicidal thoughts and individual risk
factors examined in this study points to the possibility that the dynamienatthese constructs
may require"even more fine-grained assessment in order to improve short-termopredic
Identifying suicidal ideation over short time intervals might also be improved by congideri
additional features of predictors (e.g. change scores), evaluating diffenée®toal factors or
mood stateas well as the impact of treatment (attendance, adherence ay@e found in this
study, by examining synergistic effects of risk indicators. A focus on distinct pipesay
suicidal ideéion; accountindor its intensity and variabilityin reattime (Kleiman et al., 2018
could offer.another promising approach to shertn risk identificationResearclemploying
frequent assessments across different populations as well as settiegdad to helpdalress
these research questions and ultimately tptify meaningfutargets of interventiofor

individuals at elevated suicide risk
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Key Points

e Little is known about the dynamic nature of suicidal ideation and itstagar-
association with risk factors; this study of adolescent utilized daily electronic diafies
forrasmenth after psychiatric hospitalization.

e Suicidal'ideation, and its risk factors (hopelessness, connectedness, burdengomeness
fluctuated considerably dag-day in the post-discharge period.

o Thesewrisk factors were concurrently, but not stenrz prospectively, associated
with.suicidal ideatn. Low connectedness combingith eitherhigh hopelessness o
high . burdensomeness was reliability associated with more severeaaihmextday
ideation,

—

e Fostering adolescents’ sense of connectedoesthiersmay be a promising
intervention target toeduce thoughts of suicide in the high-risk padiseharge
period.

e Capturing dynamic changes in suicidal ideation could improveteearprediction
of risk and identify potential intervention targets.
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Table 1 IDes criptive statisticics for suicidal ideation indicators and their predictors

“Variables (ran ge) NI an S ICC
Connectedness (1-7) 517 149 63
Burdensomeness (1-7) 3.03 1.79 Nat=)
Hopelessness (1-2) 2.13 0.90 a7
Suicidal ideation freqguency (O-<4) O.68 1.30 .57
Suicidal ideation duration (0O-5) O.7S 1.51 .54
Suicidaljideation ul o severity (0O-7) 1.03 2,06 .53

Notes: ICC=Interclass correlation
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Table 2 Mixed effects models examining indpendent and combined predictors of same-day and next-day suicidal
ideation

Same-day SI Frequency (N=651) Next-day SI Frequency (N=309)

Stand. Stand
Main Effects Model B SE B P B SE B r
Comnectedness -0.16 0.04 -0.19 <001 -0.06 0.05 -0.07 174
Burdensomeness 0.11 0.04 0.15 003 0.06 0.04 0.08 1358
Hopelessness 0.37 0.07 0.26 <001 0.01 0.08 0.01 870
Suicidal ideation 0.24 .05 0.24 <001
Interaction Models*
Comnectedness*Burdensomeness -0.06 0.01 -0.13 <001 -0.06 0.02 -0.11 .0m
Connectedness *Hopelessness -0.09 0.03 -0.09 002 -0.08 0.03 -0.08 .016
Burdensomeness *Hopelessness 0.08 0.03 0.10 002 -0.01 0.03 -0.01 849
Same-day SI Duration (N=652) Next-day SI Duration (N=509)
Stand. Stand.
Main Effects Model B SE B P B SE B P
Connectedness -0.18 0.04 -0.18 <001 -0.07 .05 -0.07 162
Burdensomeness 0.16 0.04 0.19 <001 0.10 0.05 0.12 .038
Hopelessness 0.37 0.08 0.22 <.001 -0.01 0.09 -0.01 012
Suicidal ideation 0.29 0.05 020 <001
Interaction'Models*
Comnectedness *Burdensomeness -0.08 0.02 -0.15 <001 -0.06 0.02 -0.11 .001
Connectedness*Hopelessness -0.10 0.03 -0.09 002 -0.09 0.04 -0.08 .018
Burdensomeness *Hopelessness 0.08 0.03 0.09 005 0.001 0.03 0.001 974
Same-day SI Urge (N=652) Next-day SI Urge (N=509)
Stand. Stand
Main Effects Model B SE B P B SE B r
Connectedness -0.27 0.06 -0.20 <001 -0.09 0.07 -0.07 213
Burdensomeness 0.25 0.06 0.21 <001 0.13 0.07 0.12 .053
Hopelessness 0.46 0.11 0.20 <.001 0.10 0.13 0.04 468
Suicidal ideation 0.22 0.05 022 <001
Interaction Models*
Comnectedness *Burdensomeness -0.14 0.02 -0.18 <001 -0.10 0.03 -0.13 <001
Connectedness *Hopelessness -0.21 0.04 -0.14 <001 -0.10 0.05 -0.07  .056
Burdensomeness *Hopelessness 0.22 0.04 0.18 <001 -0.04 0.05 -0.03 459

Notes: SI=Suicidal Ideationl; "Interaction models include the specifified interaction term in addition to connectedness,
burdenscomeness, and hopelessness; Next-day interaction models additionally control for previous-day SI; All models

¢ control fo : Bolde %Values meet Tltatlstlﬁal slgﬁlfleanee threshold with adjustment for multiple
aﬁ{'t&f{ otected by copyright. All rights reserve
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Figure 1 Ideation ime-series plots
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Figure 2 Predictors timeseries plots
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Figure 3 Sameday suicidal ideation interactions
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