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Abstract

Prior research using ecological momentary assessment (EMA) has been mixed in comparing 

signal- and event-contingent protocols’ influence on research findings. No work has compared 

these approaches for high-severity, low-frequency behaviors for which event-contingent EMA 

is recommended, such as nonsuicidal self-injury (NSSI). We examined EMA data from 36 

community-recruited, high-risk young adults; participants completed one week each of signal- 

and event-contingent EMA, in randomized order. Event-contingent methods evinced higher NSSI 

urge mean and variability, but fewer total NSSI behaviors, compared to signal-contingent methods. 

NSSI correlates, such as suicidal ideation and negative affect, were more highly endorsed, but no 

more variable, across event- versus signal-contingent surveys. Associations between constructs at 

the same survey varied in strength by protocol type, but inconsistently across examined predictors. 

Given the small sample size, and risk of Type II error, replication is needed in larger, more 

diverse samples. Results highlight the substantive impact of EMA sampling approach on observed 

data characteristics and associations, with implications for future EMA research examining high-

severity, low-frequency behaviors.
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Ecological momentary assessment (EMA) facilitates examination of myriad constructs as 

they occur in daily life (Shiffman et al., 2008). These methods capture temporal precedence 

and provide estimates of stability and change over time at within- and between-person 

levels (Stone et al., 2023), making them especially valuable for studying low frequency 

experiences, such as nonsuicidal self-injury (NSSI) urges and behaviors (Kuehn et al., 2022). 

In the last decade, use of EMA to study NSSI urges and behaviors has grown dramatically, 

examining both the affect regulation function of NSSI (Kuehn et al., 2022) and interpersonal 

factors which may drive NSSI in daily life (Janssens et al., 2024). Yet, little work has 
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examined how methodological decisions in the design of EMA research may influence 

observed data patterns in the study of NSSI.

The most common EMA approach is signal-contingent data collection, in which data are 

obtained following a notification from the research team (Wrzus & Neubauer, 2023); this 

method can decrease expectancy effects which can occur in interval-contingent approaches. 

Researchers may also use event-contingent EMA, wherein participants are asked to initiate 

data collection whenever a researcher-specified experience occurs (Wrzus & Neubauer, 

2023). This allows for data collection immediately following a relevant event, reducing 

recall bias, increasing temporal resolution around key phenomena, and limiting participant 

burden at other times.

Little research has empirically examined how these methodological choices impact observed 

data patterns and associations, primarily in relation to interpersonal phenomena. Two 

analyses of data from undergraduate students randomized to a one-week signal- or 

event-contingent EMA protocol examining social interactions yielded, on the one hand, 

similar overall data quality and characteristics across study conditions (Himmelstein et 

al., 2019). A later re-analysis of these data, however, observed condition-level differences 

in associations between interaction partner and relationship quality, suggesting that EMA 

approach may be relevant for some, but not all, studies of interpersonal processes (Stadel 

et al., 2024). In a sample of adults receiving outpatient psychiatric treatment, participants 

simultaneously completed a signal-contingent protocol and were instructed to self-initiate 

surveys following interactions of at least three minutes (Dawood et al., 2020). Relative to 

signal-contingent surveys, event-contingent surveys demonstrated higher average positive 

affect, high affective arousal, and lower variability in affective arousal, demonstrating the 

impact of EMA methodology on observed affect dynamics in a high-risk cohort (Dawood et 

al., 2020). Among newly enrolled undergraduate women, event-contingent reports of alcohol 

consumption were compared against daily diary recall of prior-day drinking (Hultgren et 

al., 2020); on drinking days, diary reports had higher compliance than event-contingent 

surveys, and missingness was associated with clinically meaningful outcomes (e.g., greater 

subjective intoxication). Despite evidence that EMA approach may substantively influence 

data patterns and associations, no empirical study of these methodological factors has 

been conducted in relation to NSSI, despite variability in whether these investigations use 

signal-contingent, event-contingent, or a combination of both approaches (Janssens et al., 

2024; Kuehn et al., 2022). To address these gaps, we examined protocol effects on observed 

NSSI characteristics, risk factors, and correlates using a within-person experimental design 

in young adults with recent NSSI urges or behaviors. We specifically tested how protocol 

type (event-contingent versus signal-contingent) would relate to 1) endorsement rates, 2) 

mean levels, and 3) variability of NSSI characteristics and other relevant experiences, 

including negative affect, positive affect, and suicidal ideation. As this is a first-of-its-kind 

examination of these questions, no hypotheses were generated, and all results can be treated 

as exploratory.
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Methods

Enrollment Procedures and Eligibility.

These data were collected from March 2020 through December 2020 from young adults 

recruited from across the United States for a study on NSSI urges and behaviors1. Eligibility 

criteria were age 18–34 years, United States residence, NSSI urges or behaviors in the 

month prior to baseline, and ability to complete study procedures in English. Social media 

advertisements linked to a website with study information and a prescreening form. If 

eligible based on the prescreening survey, a research team member then contacted the 

participant to schedule a virtual baseline session including completion of informed consent, 

self-report measures, interviews, and EMA training, which occurred over secure Zoom. 

Individuals who did not enroll in EMA either declined to participate or were determined 

not to be eligible during the baseline session. Participants received a $30 Amazon gift card 

for their time (1.5 to 2 hours) during the baseline session. All research procedures were 

conducted in accordance with international human subjects research protections and the 

policies and approvals of the Texas Tech University Institutional Review Board (IRB2019–

905).

Ecological Momentary Assessment Procedures.

Participants enrolled in the EMA portion of the study were asked to complete one week 

of signal-contingent EMA and one week of event-contingent EMA, in a randomized order, 

beginning the day after the baseline session. EMA notifications and reminders were sent 

via SMS to participants’ personal smartphones using a scheduling software system designed 

for the first author’s research team. SMS messages directed participants to a unique survey 

link hosted on Qualtrics. During the signal-contingent protocol, participants received six 

prompts per day, scheduled pseudo-randomly by “binning” participants’ availability into 

six equal windows, and then scheduling a prompt within each bin no less than 30 minutes 

apart. Participants’ availability was customized to each person’s own wake and bed times, 

which could vary each day, as well as “blackout” windows when they would be unavailable 

to respond to surveys (e.g., work shifts in which phone use is prohibited). Each survey 

was open to the participant for 30 minutes from the initial prompt; if not completed 

within 10 minutes, a reminder notification was sent. During the event-contingent protocol, 

participants were instructed to complete a survey when they experienced NSSI urges, NSSI 

behaviors, suicidal thoughts, or suicidal behaviors (self-injurious thoughts or behaviors; 

SITBs). Participants received one reminder daily (15 minutes after their self-reported wake 

time) with an open survey link, which they were reminded to initiate if they experienced 

SITBs.

Participants were informed during the consent process and baseline EMA training that EMA 

surveys would not be monitored in real time and should not be used for crisis support. 

Participants were reminded of this information, and given direct links to 24/7 crisis supports, 

on the landing page for each EMA survey, and in the footer of each EMA page following. 

1The first two participants in this study were enrolled locally at the authors’ institution for face-to-face baseline sessions, shortly 
before the COVID-19 pandemic led to campus shutdown. These two participants were not enrolled in EMA and their data are not 
included in these results.
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If participants reported suicidal behavior, the research team was notified to contact the 

participant for follow-up within 24 hours (details of safety protocols are available in Online 

Supplement).

Participants received a $30 Amazon gift card for enrollment in the EMA protocol, regardless 

of surveys completed, and an additional $15 gift card if they completed at least 80% of 

the requested signal-contingent surveys. Bonus compensation was not tied to completion of 

event-contingent surveys, as the desired frequency of completion would vary by participant.

Measures.

At baseline, participants completed a self-report demographics form as part of a larger 

battery. Participants also completed adapted versions of two well-validated interview 

measures of lifetime and past month suicidal ideation (SI), suicidal behavior (Posner et al., 

2011), NSSI urges, and NSSI behaviors (Nock et al., 2007). Interviews were conducted and 

then double-coded by trained graduate researchers, and discrepancies were resolved by the 

senior investigator. Descriptive baseline data are available in Online Supplementary material.

Items administered as part of the EMA battery were identical for signal- and event-

contingent surveys. Participants were instructed to rate most items relative to “at this 

moment” on a 1 (Not at all) to 5 (Very much) Likert-type scale; they also completed a 

number of binary (yes/no) items with respect to experiences “since the last survey you 

completed”. A single item assessing last night’s sleep quality was displayed at the first 

survey opened by a participant each day, which was also rated on a 1 (Very poor) to 5 (Very 
good) Likert-type scale.

Briefly, EMA affect items (cheerful; happy; irritable; angry; sad; blue; afraid; nervous; 
ashamed) were drawn from the Positive And Negative Affect Schedule (PANAS; Watson 

& Clark, 1994); the item hopeless was added given its relevance to understanding suicidal 

thoughts and behaviors. Items related to NSSI and suicidal thoughts and behaviors were 

adapted from the Self-Injurious Thoughts and Behaviors Interview (Nock et al., 2007) and 

the Columbia Suicide Severity Rating Scale (Posner et al., 2011), respectively. A full record 

of all items administered during EMA is available on OSF (https://osf.io/jdc5u/). Given the 

exploratory nature of this work, we examined all available items that were administered to 

all participants (e.g., did not appear only following branching logic) for endorsement rates, 

mean levels, and variability across the two protocol types. A subset of items is presented 

only in the Online Supplementary materials to ensure compliance with Brief Report length 

limits herein, focusing here on constructs most relevant to EMA studies of NSSI (e.g., NSSI, 

sleep, suicidality, affect).

Transparency and Openness.

Study procedures and analytic plan were registered for the larger study from which these 

data were obtained (https://osf.io/jdc5u/). At that time, data had been collected from March 

through December 2020, and descriptive statistics for overall number of completed surveys 

per protocol type (event vs. signal) were examined to determine if data were sufficient to 

address all study aims. No other variables were examined at that time. As SITBs typically 

occur less than six times per day, it is not surprising that the number of completed surveys 
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per participant during the signal-contingent week (M = 33.72, SD = 12.74, range = 7 to 74) 

was significantly higher relative to the event-contingent week (M = 6.61, SD = 7.58, range 

= 0 to 46), to a large effect (t(35) = 11.95, p < .001, d = 1.99, 95% CI = [1.42, 2.56]). This 

effect did not appear to be driven by differences in reported SITBs; there were no significant 

associations between SITB reports during the signal-contingent week and overall number of 

event-contingent surveys initiated (see Online Supplement). We anticipated that other study 

aims would be underpowered if both protocol types were utilized moving forward, which led 

the team to shift study design to two weeks of signal-contingent surveys only. Thus, only 

participants who completed both signal- and event-contingent EMA protocols are included 

in these analyses (N = 36). Participants without baseline past month NSSI urges or behaviors 

were excluded from EMA due to ineligibility; no other data or participant exclusions were 

made.

Our preregistered plan for this research question was to use paired-samples t-tests to 

examine endorsement rates, mean levels, and variability of EMA-assessed constructs across 

protocol type. As each test examines responses for a single item, no item aggregation or 

latent modeling was planned or required. Although we preregistered the use of a two-tailed 

alpha of 0.05 for statistical tests, here we used a two-tailed alpha of 0.01, to account for 

multiple comparisons and a smaller sample size than planned. We have also focused on the 

most robust analyses (e.g. those using Likert-type scales) and reporting of standardized 

effect sizes (r values, Cohen’s ds; Cohen, 1988) to facilitate interpretation of results, 

interpreting Cohen’s d between 0.3 and 0.5 as small, 0.5 to 0.8 as medium, and above 

0.8 as large. Lastly, at the suggestion of expert reviewers, we conducted supplementary 

sensitivity analyses removing participants with very few (1 or 2) completed event-contingent 

surveys; these analyses yielded virtually identical results, which are presented in the Online 

Supplement.

Calculation of Constructs.

For each participant, protocol-specific means and standard deviations for Likert-type items 

were calculated based on all observed ratings within a given week. Means were chosen 

as a method to operationalize typical levels of these constructs, and standard deviations 

were used to operationalize the variability of each construct. To examine differences in 

endorsement for binary items, the proportion (percentage) of surveys in which an item was 

endorsed was calculated out of total surveys completed during that EMA protocol by the 

participant. These means, standard deviations, and percentages were then compared across 

protocol type using paired samples t-tests. Analyses for item means utilized data from 34 

participants (as two participants had no event-contingent surveys completed), and analyses 

for item standard deviations utilized data from 30 participants, as a further four individuals 

had no variability on items in the event-contingent condition.

Results

Descriptives Characteristics

Consistent with eligibility criteria, participants ranged in age from 18 to 33 (M = 

22.69, SD = 3.58). Participants were primarily non-Hispanic/Latinx (77.78%), White 
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(86.11%), cisgender women (58.33%), with most identifying as sexual minorities (75%). 

All participants had thoughts about NSSI in the past month, and all reported lifetime NSSI 

behaviors, with a majority (61.11%) reporting NSSI behaviors in the past month. Further 

characteristics of the sample (demographics, suicidality, and NSSI) can be found in Online 

Supplementary material.

As noted above, participants completed significantly more signal-contingent, relative to 

event-contingent, surveys. Completion rates did not differ by protocol order for either 

protocol type (signal t(34) = −1.21, p = 0.23, d = −0.40, 95% CI = [−1.06, 0.26]; event t(34) 

= 1.82, p = .08, d = 0.61, 95% CI = [−0.07, 1.27]). Reported SITBs in the signal-contingent 

condition did not differ based on protocol order, arguing against fatigue effects (see Online 

Supplement).

Concordance and Divergence in Momentary States

Person-means for items assessed “at this moment” were significantly correlated (with the 

same item) across protocols, with effect sizes in the medium range. These correlations are 

further contextualized by statistically significant differences in mean scores for all items by 

protocol. Signal-contingent surveys yielded significantly lower person-means for SI, NSSI 

urges, and negative affect, and higher person-mean positive affect; these effects were all 

medium to large, with particularly large effects (Cohen’s ds > 1) for NSSI urges, positive 

affect, and irritability.

Person-specific standard deviations for “at this moment” items were not significantly 

correlated across protocols, in most cases, and the strength of these relationships were 

modest (|r|s ≤ 0.43). Ratings of “cheerful” were significantly more variable (greater standard 

deviation) in the signal-contingent protocol, compared to event-contingent (d = 0.64), 

whereas ratings for “angry” and one of two NSSI urge items (“I want to injure myself 

on purpose, but not in order to die”) were less variable across signal-contingent surveys 

(ds = −0.55, −0.58 respectively). All other items exhibited non-significant differences in 

variability across protocols. Statistical test results and exact p values are provided in Table 1; 

descriptive statistics and statistical test results for supplementary “at this moment” variables 

are provided in the Online Supplement.

Concordance and Divergence in Sleep Quality

Prior night sleep quality was measured on a Likert-type scale, assessed during the first 

survey a participant completed in a particular day. Person-mean sleep quality ratings were 

significantly correlated across protocols (r = 0.59) and did not significantly differ (d = 0.16). 

Variability in sleep quality ratings was not correlated within-person across protocol type 

(r = 0.11), nor did it differ significantly by protocol (d = 0.12). This suggests that sleep 

quality assessment may not be markedly influenced by the sampling structure prompting 

its recall (e.g., an EMA signal versus the occurrence of a SITB which then leads to an 

event-contingent survey; see Online Supplementary material for descriptive and full sleep 

quality results).
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Concordance and Divergence in Discrete Experiences

Given that fewer event-contingent surveys were completed, on average, comparisons of 

binary items assessed “since the last survey” should be interpreted with caution, as the time 

between surveys was greater in the event-contingent data (descriptive statistics and statistical 

test results for all binary items are presented in the Online Supplement). When estimated 

as a percentage (of completed surveys), these constructs showed high concordance across 

protocol type for most variables (0.45 ≤ rs ≤ 0.77), except for suicidal behavior (r = −0.06, p 
= .75).

Unsurprisingly, as event-contingent surveys were keyed to experiencing SITBs, the event-

contingent condition exhibited higher proportion of beeps with endorsement of recent 

suicidal ideation (d = .68) and NSSI urges (d = 1.42) relative to the signal-contingent 

protocol; this is a clear methodological artifact due to study design. Interestingly, there were 

no significant differences in proportion of surveys with reported NSSI behavior (d = .28) 

or suicidal behavior (d = .03). This may be related to low endorsement rates, particularly 

for suicidal behavior, but may also reflect that these experiences are highly salient and 

memorable for participants, such that, even using signal-contingent methods, memory and 

recall biases are less problematic.

Discussion

Our findings lend themselves to several important considerations for future research and 

inform interpretation of prior EMA findings. First, when examining mean endorsement 

of “at this moment” items, we observed both meaningful concordance and differences by 

protocol type. Although not demonstrated empirically in prior literature, the results are 

intuitive – many captured experiences show notable between-person stability (indicated by 

significant correlations across protocols), and ratings of items known to be associated with 

the “trigger” for an event-contingent survey are likely to differ from item ratings captured 

at a pseudo-random interval. As participants were asked to initiate surveys following SITBs 

during the event-contingent protocol, it is unsurprising that these data would evince greater 

mean endorsement of SITB risk factors (e.g., negative affect) and lower mean endorsement 

of SITB protective factors (e.g., positive affect). Although this study was limited by a small, 

unique sample, the magnitude of these effects and the within-person design suggest that 

interpretation of “typical” experiences based on event-contingent data should be made with 

caution. Should these findings be replicated in larger, more robust samples, researchers 

attempting to capture “typical” experiences (via item means) may wish to avoid data 

collection solely based on event-contingent designs.

Interpretation of our findings regarding variability of momentary EMA items requires more 

nuanced consideration. As event-contingent surveys were tied to experiences of SITBs, 

and participants were recruited for NSSI history, it is somewhat surprising that variability 

in SITBs did not differ across protocol types in most cases, except for one NSSI urge 

item, which showed more variability in the event-contingent condition. Although most other 

comparisons were also non-significant, there was a pattern indicating, in general, greater 
variability in SITB risk factors in the event-contingent condition relative to the signal-

contingent condition. This may be due to participants initiating event-contingent surveys at 
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different intervals following a SITB, leading to differences in “at this moment” risk factors 

associated with affective recovery (or lack thereof) after SITB; this is also relevant given 

that sparse data collection in the event-contingent protocols yields, on average, much longer 

periods of time “since the last survey”. This pattern may also be driven by a tendency for 

participants to initiate surveys when particularly distressed, increasing variability in risk 

factors which had relatively low endorsement rates in the signal-contingent protocol. It is 

also likely that null findings are, in part, related to the overall small sample size, which 

decreases statistical power, and low completed surveys in the event condition, which will 

make parameter estimates more unstable; results should thus be interpreted with caution. 

Further work is needed to expand upon these findings, particularly in event-contingent 

protocols with more frequent surveys completed and covering longer time intervals.

Second, participants’ once-daily assessment of sleep quality, which was administered at 

the first survey participants opened after waking, yielded highly concordant person-means 

across protocols. This suggests that the “trigger” for a survey (SITB or a study-specified 

signal) is not markedly impacting participants’ appraisal of their daily sleep quality, and 

increases confidence in interpreting these results consistently regardless of protocol type. 

This was not the case, however, for variability in sleep quality, which was not correlated 

across protocols; further research is needed to understand whether this is a methodological 

artifact (e.g., due to ceiling or floor effects in one protocol or the other) or related to 

observed reports of SITBs (e.g., days without SITBs in the event-contingent protocol yield 

missing sleep data, perhaps reducing variability overall when examined only on days when 

SITBs are reported).

Third, discrete experiences assessed “since the last survey you completed” yielded 

interesting findings relevant to both substantive and methodological issues. In our data, 

for most constructs, participants’ reports were significantly correlated across protocol type. 

This was not the case for our single item assessing suicidal behavior, but this may be 

due to low rates of endorsement (less than 0.5% of surveys completed in either protocol). 

Other SITBs were endorsed on a higher proportion of surveys during the event-contingent 

condition (consistent with sampling strategy), as were most assessed SITB correlates.

Lastly, given the relative infrequency of SITBs in daily life (compared to other studied 

constructs in EMA, such as negative affect, positive affect, and interpersonal interactions), 

event-contingent approaches may yield scant data for daily life SITBs if used on their own. 

In fact, even though event-contingent surveys were tied to experiencing SITBs, the actual 

number of surveys with SITBs reported in this sample was higher in signal-contingent 

weeks, due to the total number of surveys completed, suggesting signal-contingent 

approaches are appropriate to capture SITBs and associated phenomena, at least in high-

risk young adults. Of course, further work is needed in larger samples, over longer EMA 

intervals, to confirm the robustness of our effects, especially in diverse, high-risk groups.

Constraints on Generality

As with all scientific inquiry, this work has several relevant limitations, which should be 

considered when interpreting our findings. The recruited sample, while diverse in some ways 

(gender identity, sexual orientation, geographic region), was limited in others (racial and 
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ethnic diversity, age), which holds implications for generalizability. These data were also 

collected in the United States during the most active phase of the COVID-19 pandemic 

(mid to late 2020); this limits interpretability when extending findings to other non-WEIRD 

populations (Henrich et al., 2010) and to daily life experiences outside of the COVID-19 

pandemic.

Additional Limitations

With regard to data collection, due to low completion rates in the event-contingent protocol, 

we ultimately enrolled fewer participants in this version of the study than desired (as we 

transitioned to a signal-contingent only design to ensure adequate data for other study 

aims), thus reducing statistical power. Further, because fewer surveys were completed during 

the event-contingent protocol, the amount of time captured by “since the last survey” 

event-contingent items was likely to be larger than during the signal-contingent protocol. 

This could have potentially competing effects, insofar as a larger time window increases 

the probability of a “yes” response for any given experience; however, retrospective recall 

biases and simple forgetting may lead more of these experiences to be missed when 

larger gaps occur between surveys. Thus, it is difficult to interpret raw differences in 

frequencies or proportions of these events as reported in each protocol; future work may 

benefit from integrating timeline follow-back approaches to elucidate when, and how often, 

certain experiences occurred during the “since last survey” interval, or asking participants to 

provide frequency data for discrete experiences that could have occurred zero, one, or more 

than one time since a prior survey.

Conclusions and Future Directions

A variety of important methodological questions could not be fully tested in these data, 

which offer fruitful questions for future research. Each protocol was implemented for a 

single week; future research may wish to determine how protocol length impacts fatigue, 

data quality, drop-out, and completion rates, and whether that differs by protocol type (for 

example, event-contingent protocols’ benefits in decreased participant burden may be more 

valuable in studies that collect data for longer periods). We also did not examine differences 

in data quality, whether indexed by incomplete surveys, performance on attention checks, 

or concordance of items expected to yield similar responses, as incomplete surveys were 

very sparse in these data, no attention checks were implemented, and items were primarily 

designed to capture unique constructs (for a correlation matrix by protocol type, see Online 

Supplement). These types of questions could be examined in future work, particularly in 

studies administering more items per EMA survey. Lastly, multilevel modeling approaches, 

when feasible given extant data, can clarify whether observed temporal relationships 

between constructs vary by protocol design.

In spite of these limitations, our work meaningfully extends prior literature on the influence 

of methodological choices on observed data patterns in EMA in several ways. First, 

participants were not required or expected to initiate a certain number of surveys during 

the event-contingent protocol (c.f. Dawood et al., 2020; Himmelstein et al., 2019; Stadel 

et al., 2024), yielding more ecologically valid data to inform feasibility of data collection 

for SITB outcomes in event-contingent designs. Second, this is the most clinically high-risk 
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sample examined in relation to these questions to date; all participants reported lifetime 

NSSI, recent NSSI urges, and the vast majority experienced suicidal thoughts and behaviors 

as well. Third, prior work either incorporated simultaneous signal- and event-contingent 

approaches (Dawood et al., 2020) or randomized participants to one or the other condition 

(Himmelstein et al., 2019; Stadel et al., 2024); by using a within-person, random-order 

design in this study, we were more clearly able to differentiate protocol-derived effects 

from possible between-person differences. Finally, by recruiting from across the entire U.S. 

and including young adults without regard to employment or education status (e.g., not an 

undergraduate subject pool or similar sample), results are likely to be more generalizable 

to this high-risk population for both NSSI and suicide. Pending replication and extension 

to diverse samples and research approaches, these findings may inform interpretation of 

extant EMA research and design of future research in ways that enhance interpretability and 

clinical relevance.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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whom this work would not be possible.
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Public Significance Statement:

Using surveys sent to young adults in their daily lives, we observed differences in 

self-injurious thoughts, behaviors, and related experiences depending on when and how 

surveys were initiated. These findings inform interpretations of previously conducted 

research using these methods, and will help researchers thoughtfully design future studies 

of daily life experiences and nonsuicidal self-injury.
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Table 1.
Results for Analyses Examining Momentary Item Endorsement and Variability

Average (Mean) of Items r p t (df) p d [95% CI]

I feel that life is not worth living. .54 .001 −3.05 (33) .004 −0.52 [−0.88, −0.16]

I want to die. .70 <.001 −3.52 (33) .001 −0.60 [−0.97, −0.23]

I have the urge to hurt myself on purpose, but not in order to die. .46 .01 −6.50 (33) <.001 −1.11 [−1.54, −0.68]

I want to injure myself on purpose, but not in order to die. .56 .001 −5.33 (33) <.001 −0.91 [−1.31, −0.51]

I feel cheerful. .56 .001 6.85 (33) <.001 1.18 [0.73, 1.61]

I feel happy. .56 .001 7.12 (33) <.001 1.22 [0.77, 1.66]

I feel afraid. .69 <.001 −3.08 (33) .004 −0.53 [−0.88, −0.17]

I feel angry. .52 .002 −5.28 (33) <.001 −0.91 [−1.30, −0.50]

I feel ashamed. .58 <.001 −4.38 (33) <.001 −0.75 [−1.13, −0.36]

I feel blue. .58 <.001 −3.97 (33) <.001 −0.68 [−1.05, −0.30]

I feel hopeless. .61 <.001 −5.33 (33) <.001 −0.91 [−1.31, −0.51]

I feel irritable. .71 <.001 −6.73 (33) <.001 −1.15 [−1.58, −0.71]

I feel nervous. .73 <.001 −3.15 (33) .003 −0.54 [−0.90, −0.18]

I feel sad. .55 .001 −4.43 (33) <.001 −0.76 [−1.14, −0.37]

Variability (Standard Deviation) of Items r p t (df) p d [95% CI]

I feel that life is not worth living. .43 .02 −1.10 (29) .28 −0.20 [−0.56, 0.16]

I want to die. .42 .02 −1.26 (29) .22 −0.23 [−0.59, 0.14]

I have the urge to hurt myself on purpose, but not in order to die. −.17 .36 −2.20 (29) .04 −0.40 [−0.77, −0.03]

I want to injure myself on purpose, but not in order to die. .09 .66 −3.19 (29) .003 −0.58 [−0.97, −0.19]

I feel cheerful. .11 .55 3.53 (29) .001 0.64 [0.25, 1.03]

I feel happy. .22 .24 2.60 (29) .01 0.47 [0.09, 0.85]

I feel afraid. .21 .26 −1.91 (29) .07 −0.35 [−0.72, 0.02]

I feel angry. .23 .22 −3.00 (29) .01 −0.55 [−0.93, −0.16]

I feel ashamed. .07 .70 −2.25 (29) .03 −0.41 [−0.78, −0.03]

I feel blue. −.22 .24 0.63 (29) .53 0.11 [−0.25, 0.47]

I feel hopeless. .06 .76 −1.42 (29) .17 −0.26 [−0.62, 0.11]

I feel irritable. .35 .06 −1.13 (29) .27 −0.21 [−0.57, 0.16]

I feel nervous. .23 .22 −1.07 (29) .29 −0.20 [−0.56, 0.17]

I feel sad. −.10 .61 0.37 (29) .71 0.07 [−0.29, 0.43]

Note. p values are for two-sided statistical tests; sample size is reflected by t-test degrees of freedom plus 1. All items were preceded by the stem 
“at this moment.” Items were rated from 1 (not at all) to 5 (very much). Positive Cohen’s d values reflect higher endorsement (or variability) in the 
signal-contingent condition. Means and standard deviations for all items are available in Online Supplementary material.
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